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Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Specification has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part 3 of a multi-part conformance test specification for the 3GPP evolved User Equipment
(UE). The specification contains a TTCN-3 design frame work and the detailed test specificationsin TTCN-3 for
evolved UE at the UE-E-UTRAN radio interface.

- 3GPP TS 36.523-1 [1]: "User Equipment (UE) conformance specification; Part 1: Protocol conformance
specification”.

- 3GPP TS 36.523-2[2]: "User Equipment (UE) conformance specification; Part 2: Implementation Conformance
Statement (1CS) proforma specification”.

- 3GPP TS36.523-3: " Test Suites' (the present document).
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1 Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the 3GPP UE at the
UE-E-UTRAN radio interface.

Thefollowing TTCN test specification and design considerations can be found in the present document:
- thetest system architecture;
- theoverall test suite structure;
- thetest models and ASP definitions;
- the test methods and usage of communication ports definitions;
- thetest configurations;
- the design principles and assumptions;
- TTCN styles and conventions,
- the partial PIXIT proforma;
- thetest suites.

The Abstract Test Suites designed in the document are based on the test cases specified in prose
(3GPP TS 36.523-1 [1]). The applicahility of the individual test casesis specified in the test ICS proforma specification
(B3GPP TS 36.523-2 [1]).

The present document isvalid for TTCN development for LTE and LTE-A UE conformance test according to 3GPP
Releases starting from Release 8 up to the Release indicated on the cover page of the present document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document unless the context in which the reference is made suggests a different Releaseis
relevant (information on the applicable release in a particular context can be found in e.g. test casetitle,
description or applicability, message description or content).

[1] 3GPP TS 36.523-1: "User Equipment (UE) conformance specification; Part 1: Protocol
conformance specification".

2] 3GPP TS 36.523-2: "User Equipment (UE) conformance specification; Part 2: Implementation
Conformance Statement (1CS) proforma specification".

[3] 3GPP TS 36.508: "Common test environments for User Equipment (UE) conformance testing"”.

[4] 3GPP TS 36.509: "Terminal logical test interface; Special conformance testing functions'.

[5] 3GPP TS 34.123-1: "User Equipment (UE) conformance specification; Part 1: Protocol

conformance specification”.

[6] 3GPP TS 34.123-2: "User Equipment (UE) conformance specification; Part 2: Implementation
Conformance Statement (ICS) proforma specification”.
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[7]

(8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

[26]
[27]

(28]

[29]

[30]

3GPP TS 34.123-3: "User Equipment (UE) conformance specification; Part 3: Abstract Test Suite
(ATS)".

3GPP TS 34.108: "Common test environments for User Equipment (UE) conformance testing"”.
3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions'.

3GPP TS 51.010-1: "Mobile Station (MS) conformance specification; Part 1: Conformance
Specification".

3GPP TS 51.010-2: "Mobile Station (M'S) conformance specification; Part 2: Protocol
Implementation Conformance Statement (PICS) proforma specification”.

3GPP TS 51.010-5: "Mobile Station (MS) conformance specification; Part 5: Inter-RAT (GERAN
to UTRAN) Abstract Test Suite (ATS)".

ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Tree and Tabular
Combined Notation version 3; Part 1: TTCN-3 Core Language”.

3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); "UE Proceduresin Idle
Mode".

3GPP TS 36.306 "Evolved Universal Terrestrial Radio Access (E-UTRA); "UE Radio Access
Capabilities”.

3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Medium Access
Control (MAC) protocol specification”.

3GPP TS 36.322:"Evolved Universal Terrestrial Radio Access (E-UTRA); "Radio Link Control
(RLC) protocol specification".

3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Packet Data
Convergence Protocol (PDCP) Specification”.

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol Specification”.

3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3".

3GPP TS 24.301: "Non-Access-Stratum (NAS) Protocol for Evolved Packet System (EPS);
Stage 3".

3GPP TS 24.303: "Mobility Management based on DSMIPv6; User Equipment (UE) to network
protocols; Stage 3".

3GPP TS 24.304: "Mobility management based on Mobile IPv4; User Equipment (UE) —foreign
agent interface; Stage 3".

3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture”.

3GPP TS 33.402: "3GPP System Architecture Evolution (SAE); Security aspects of non-3GPP
accesses'.

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

ETSI ES 201 873-4: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 4: TTCN-3 Operational Semantics’.

ETSI ES 201 873-5: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 5: TTCN-3 Runtime Interface (TRI)".

ETSI ES 201 873-6: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 6: TTCN-3 Control Interface (TCI)".

3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’.
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[31]

[32]
[33]
[34]

[35]

[36]
[37]

[38]
[39]

[40]

[41]

[42]

[43]
[44]

[49]
[46]
[47]

[48]
[49]
[50]

[51]

[52]

(53]

[54]
[59]
[56]

3GPP TS 27.005: "Use of Data Terminal Equipment — Data Circuit terminating Equipment
(DTE-DCE) interface for Short Message Service (SMS) and Cell Broadcast Service (CBS)".

3GPP TS 27.007: "AT command set for 3G User Equipment (UE)".
3GPP TS 27.060: "Packet domain; Mobile Station (MS) supporting Packet Switched services'.

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

3GPP TS 25.331: "RRC Protocol Specification™.

3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

3GPP2 TSG-C C.S0024_C v2.0: "cdma2000 High Rate Packet Data Air Interface Specification".

3GPP2 TSG-C C.S0057-E v1.0: "Band Class Specification for cdma2000 Spread Spectrum
Systems'.

3GPP TS 34.229-1: "Internet Protocol (1P) multimedia call control protocol based on Session
Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE)
conformance specification; Part 1: Protocol conformance specification".

3GPP TS 33.203: "3G security; Access security for |P-based services'.

3GPP TS 24.229: "IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP)
and Session Description Protocol (SDP); Stage 3.

IETF RFC 3320: "Signalling Compression (SigComp)".

IETF RFC 3485: "The Session Initiation Protocol (SIP) and Session Description Protocol (SDP)
Static Dictionary for Signalling Compression (SigComp)”.

IETF RFC 3486: "Compressing the Session Initiation Protocol (SIP)".
IETF RFC 4896: " Signalling Compression (SigComp) Corrections and Clarifications'.

IETF RFC 5049: "Applying Signalling Compression (SigComp) to the Session Initiation Protocol
(siP)".

3GPP TS 23.003: "Numbering, addressing and identification".
3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2.

3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

3GPP TS 34.229-3: "Internet Protocol (1P) multimedia call control protocol based on Session
Initiation Protocol (SIP) and Session Description Protocol (SDP); User Equipment (UE)
conformance specification; Part 3: Abstract Test Suite .

3GPP TS 37.571-4: “User Equipment (UE) conformance specification for UE positioning; Part 4:
Test Suites”

3GPP TS 36.214: " Evolved Universal Terrestrial Radio Access (E-UTRA);Physical layer;
Measurements'.

IETF RFC 1144: "Compressing TCP/IP headers for low-speed serial links".
IETF RFC 2507: "I P Header Compression”.

ITU-T Recommendation V.42bis; "Data compression procedures for data circuit-terminating
equipment (DCE) using error correction procedures’.
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[57] ITU-T Recommendation V.44: "Data compression procedures’.

[58] IETF RFC 1035: "DOMAIN NAMES - IMPLEMENTATION AND SPECIFICATION"

[59] IETF RFC 3596: "DNS Extensions to Support IP Version 6"

[60] ITU-T Recommendation V.250: " Serial asynchronous automatic dialling and control”

[61] 3GPP TS 24.334: "Proximity-service (ProSe) User Equipment (UE) to ProSe function protocol
aspects, Stage 3"

[62] 3GPP TS 25.307: "Requirements on User Equipments (UES) supporting a rel ease-i ndependent
frequency band"

[63] 3GPP TS 23.402: " Architecture enhancements for non-3GPP accesses'

[64] IETF RFC 5996: "Internet Key Exchange Protocol Version 2 (IKEv2)".

[65] IETF RFC 3948: "UDP Encapsulation of |Psec ESP Packets".

[66] IETF RFC 4187 (January 2006): "Extensible Authentication Protocol Method for 3rd Generation
Authentication and Key Agreement (EAP-AKA)".

[67] 3GPP TS 24.302: "Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access
networks"

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [26] apply.

4 E-UTRAN/SAE system architecture and test models

4.1 Test system architecture

4.1.1 General system architecture

The general system architectureis shownin figure 4.1.1-1.
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Figure 4.1.1-1: Architecture of system simulator

The scope of the present document is the TTCN-3 implementation of conformance tests. Specifications and definitions
of the present document affect the codec and the system adaptor (SA). Test control and logging are out of scope as well
asthe interface between the TTCN-3 generated code and the system adaptor which can be either standardised TRI or

proprietary.

The main assumptions regarding the system architecture are:

4.1.2

TTCN-3 code runs on the host system only:

- No TTCN-3 components are downloaded to system simulator HW.

- Layer 2tests (MAC, RLC) are controlled by appropriate configuration primitivesin TTCN-3 but neither
layer 2 nor parts of it are implemented in TTCN-3; the system simulator performs low layer procedure
autonomously but all system simulator implementations shall result in the same test pattern at the air

interface.

Proprietary interfaces e.g. instead of the TRI are not considered in the test model.

The timing considerations of the conformance tests shall be supported by appropriate timing information
(e.g. system frame number) provided from/to the system simulator rather than by timing measurementsin

TTCN-3.

Component architecture

For E-UTRAN conformance tests each access technology (RAT) is hosted by a separate TTCN-3 parallel component

(PTC):

E-UTRAN.

UTRAN.

GERAN.

Other technologies like 3GPP2 UTRAN.
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The PTCs are controlled by the TTCN-3 master test component (M TC) which:

isindependent from the RAT;
may host the upper tester for MMI and AT commands,
creates, synchronises and terminates the PTCs;

starts and terminates test cases.

ETSI TS 136 523-3 V12.6.0 (2016-08)

Figure 4.1.2-1 shows this component architecture for a E-UTRAN and UTRAN scenario.

» Synchronisation
»Upper Tester

MTC:

PTC: E-UTRAN

Config data,
status info

at/mmi commands

Coordination
messages

PTC: UTRAN

Config data,
statusinfo

Adaptation Layer

j iDa{a PDUs
Protocol
Stack . System
Simulator

Figure 4.1.2-1:E-UTRAN-UTRAN component model

According to this model there are different interfaces to be cons

MTC - PTC:

common synchronisation of PTCs;

upper tester primitives.
MTC - System Interface:

upper tester primitives.

PTC - PTC:

primitives containing information for IRAT handover

PTC - System Interface:

primitives containing peer-to-peer message;

configuration primitives.
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4.2 E-UTRAN test models

4.2.1 Layer 2 test models

When test loop mode is used for the Layer 2 tests the DRB ports at the SS side is referred to the raw DRB ones. At the
SSside, DRBs are initialy configured with default modes and parameters. For the purpose of L2-testing the DRBs may
be reconfigured later on as indicated in the subsequent test models (see below).

4211 MAC test model

TTCN CODE

Config/pontrl ii£ A

Y

e e e e - = (% PR —
RLC ™ ™

DTCH 1 DTCH
) D

e e e .O MAC

—
 —

) PHY

N

Loopback above PDCP in UE

Figure 4.2.1.1-1: Test model for MAC testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since Mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is
not configured on UE Side.

On the SS Side, Layer 1 is configured in the normal way. MAC is configured in a special mode, where it does not add
any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB port. In this case,
the TTCN shall provide the final PDU, including padding. Except for this, the MAC layer shall perform al of its other
functions.
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On DRBsthe RLC is configured in transparent mode. Hence with this configuration PDU's out of SS RLC are same as
the SDU'sinit. Thereisno PDCP configured on SS Side. The ports are directly above RLC.

There are two different test modes in which MAC header addition/removal can be configured:
DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

DL only header-transparent mode: no header additionin DL; UL MAC is configured in normal mode to remove
MAC header and dispatch the MAC SDUs according to the logical channel 1ds.

If SSMAC isconfigured in DL/UL header-transparent mode, the PDU's exchanged at the DRB port between TTCN
and SS, shall be the final MAC PDU's consisting of MAC, RLC and PDCP headers. TTCN code shall take carein DL
of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN
code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of
multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the
figure 4.2.1.1-1. Other DRBs will not be configured, to facilitate routing UL TBSs. Multiplexing/de-multiplexing of
PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC
headersin UL it cannot distinguish between SRB and DRB datain UL. Therefore there shall be no SRB traffic while
MAC is configured in this test mode.

If SSMAC isconfigured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between
TTCN and SS, shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on
logical channel IDs. InDL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and
PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and
PDCP layers. Furthermorein UL and DL the SSMAC layer shall be capable of dealing with SRB data (i.e. it shall
handle DL RLC PDUs coming from SRBs RLC layer or dispatch UL RLC PDUsto SRBs) asin normal mode.

NOTE: TTCN shall ensurethat no DL MAC SDUsin normal mode and DL MAC PDUs in test mode are mixed
for the same TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured. In asimilar way the
reception of RACH preambles is reported by SS over the same port.
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4212 RLC test model
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Figure 4.2.1.2.3-1: Test model for RLC AM/UM testing

This model is suitable for testing both UM/AM mode of operation of DRBs on UE side.

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is
not configured on UE Side.

Onthe SS Side, L1 and MAC are configured in the normal way. The RLC is configured in transparent mode. Hence
with this configuration PDUs out of SS RLC are same asthe SDUsin it. Thereis no PDCP configured on SS Side. The
ports are directly above RLC.

The PDUs exchanged between TTCN and SS, shall be the final RLC PDUs consisting of RLC and PDCP headers.
TTCN code shall take care in DL of building RLC headers and PDCP headers and in UL handle RLC and PDCP
headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. If
RLC on UE sideisin AM mode, TTCN shall take care of generating pollsin DL and responding with RLC control
PDUs on reception of UL Pall.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port.
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421.3 PDCP test model
42.13.1 PDCP ROHC test model
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Loopback above PDCP in UE

Figure 4.2.1.3.1-1: Test model for PDCP ROHC testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled and ROHC is configured.

Onthe SSSide L1, MAC and RLC are configured in normal way. They shall perform all of their functions. The ports
are above PDCP.

The PDCP is configured in special mode, with no header manipulation. Ciphering is configured in both directions.
ROHC is configured in DL direction only. UL ROHC feedback can be injected by control ASP. It shall be possible to
configure 'no header manipulation' mode independently in UL and DL directions. When configured in special mode, SS
shall not add PDCP header (DL) and remove PDCP Header (UL). PDCP state variables shall be maintained by SS
PDCP layer. It shall be possible for SS PDCP to update state variables based on the PDU's in both directions, even
though headers are not added/removed. Also, it shall be possible to read or set the PDCP internal state variables, by
control primitives.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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42132 PDCP test model (Non ROHC)
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Figure 4.2.1.3.2-1: Test model for PDCP (Non ROHC) testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled and ROHC is not configured.

Onthe SSSide L1, MAC and RLC are configured in normal way. They shall perform all of their functions. The ports
are above PDCP.

The PDCP is configured in a special mode, named transparent mode. In this mode, SS shall not add PDCP header (DL)
and remove PDCP Header (UL). The TTCN maintai ns sequence numbers and state variables for the PDCP layer. The
TTCN makes use of the AS ciphering functionality in both directions, employing the dummy ciphering algorithm.
Ciphering/deciphering are performed using TTCN external functions. ROHC is not configured.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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4.2.2 RRC test model

Ciphering

NAS Integrity & ]

PDCP

RLC

UE Operation in Normal Mode

Figure 4.2.2-1: Test model for RRC testing

The UE is configured in normal mode. On UE side Ciphering/Integrity (PDCP and NAS) is enabled and ROHC is not
configured.

Onthe SSSide L1, MAC, RLC and PDCP are configured in normal way. They shall perform all of their functions. For
SRBO the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the RRC and NAS emulator,
which may be implemented as a parallel test component. For DRB, the port is above PDCP. PDCP Ciphering/I ntegrity
is enabled. NAS integrity/Ciphering is enabled.

The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and integrity functionality for the NAS
messages. In UL direction, SS shall report RRC messages, still containing (where appropriate) the secure and encoded
NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in
one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.
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4.2.3 DRB test model
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Figure 4.2.3-1: Test model for DRB testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. Ciphering is optionally
configured on UE side. In TTCN the DRB datais considered as raw data and there is no IP handling while the UE isin
loopback mode.

Onthe SSSide L1, MAC, RLC and PDCP are configured in normal way. They shall perform all of their functions. The
ports are above PDCP. When test loop mode is used for the DRB, the ports at the SS side refer to the raw DRB ones.
Ciphering is enabled and ROHC is not configured on SS Side.

SSshall sendin DL all PDU's received from different RB's but with same timing control information in one MAC PDU
andinoneTTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception over system indication port, if configured.

4.2.4 IP Test Model

Depending on different test scenarios user plane data can be distinguished in:

- Raw user data upon EUTRA PDCP (Raw mode);
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- IP user data (IP mode).

The raw user data are applied for L2 or DRB tests, no I P protocols are involved. The UL user datais directly routed to
the EUTRA_PTC.

The IP user data are applied when IP packets data are discarded, looped back or handled in TTCN. A DRB can have
one or more Transport and Internet protocols configured.

Whether aDRB isin IP or in raw mode depends on the configuration of the routing table in the DBR-Mux. Thisis
controlled by the IP_CTRL port and independent from the configuration of the IP connections (IP_SOCKET).

4241 IP user data

To alow the usage of common protocol implementations at the system adaptor the related interfacesin TTCN-3 are
based on the Sockets API.

There can be one or several sockets (server or client) for each DRB: TCP, UDP and ICMP.

Each socket can be clearly identified by the I P address, port number and the protocol (tcpjudp\icmp). It impliesthat a
TCP socket can be either server or client.

It isassumed that:
- Different DRBs are not using the same sockets.

- The UE behaviour of asingle IP-based protocol on a specific socket like DHCP can be included in conformance
tests.

- Other protocols like ESP are not considered but can easily be introduced later, if necessary, by using the same
socket approach.

The routing of IP packets from the I P stack to the DRBsin DL, and from the DRBs either to the DRB port (E_DRB in
case of EUTRA) or to the IP stack or discard/loopback in UL is done by the DRB-Mux. This behaviour is controlled by
the DRB-Mux's routing table.

The general architecture of the IP test model is shown in figure 4.2.4.1-1 (with a DHCP server as example for IP
handling).

NOTE: Infigure4.2.4.1-1 DHCP is one example for a protocol above the | P stack; other protocols like DNS can
also be implemented but this a pure TTCN implementation issue and independent from the system
interface.
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Figure 4.2.4.1-1: Example of EUTRA IP test model with a DHCP server

4.24.2 Configuration of Sockets

The following configurations are controlled by the IP_PTC (IP_SOCKET_REQ). The socket configuration and the
sending/receiving of data are done with the same ASP on the system port |P_SOCK.

42421 Socket Establishment

TCP server

TCP socket configured as server: the socket 'listens' to a 'connect’ from the UE. The socket can be configured by using
the following system calls of the Berkeley Sockets API:

- socket (AF_INET | AF_INET6, SOCK_STREAM, 0);

- setsockopt;

- bind (local P address Port);

- listen.

NOTE: Currently the only socket option being defined is SO BROADCAST

When the UE connects to the server the connection is accepted with the ‘accept' system call.
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TCP client

A TCP connection is established to an existing TCP server at the UE side. This can be done with the following system
cals:

- socket (AF_INET]AF_INET6, SOCK_STREAM, 0);
- setsockopt;
- connect (remote Server Addr of the UE = IP-Addr + Port).

UDP socket
A UDP socket can be established with the system calls
- socket (AF_INETJAF_INET6, SOCK_DGRAM, 0);
- setsockopt;
- bind (local IP address, Port);
- connect.

NOTE 1: 'setsockopt' can be used to set the option SO_BROADCAST to allow broadcast messages (e.g. for
DHCP).

NOTE 2: Usage of ‘connect’ depends on implementation of the system adaptor.

42422 Socket Release
A socket is released:
- incase of TCP when the remote entity closes the connection;
- whenitisclosed explicitly by the IP_PTC (system call ‘close).

NOTE 1: Ingeneral the sockets are independent from the configuration of the DRBs. Especially in case of UDP or
ICMP the sockets can exist even without any DRB being configured.

NOTE 2: For IMS, TCP close happens for unprotected ports after initial registration and for protected ports after
deregistration or re-registration: Any protected TCP connections are kept as long as the UE is registered
independent of whether the RRC connection is released in between. In general TCP closeis expected to
be done from the client’ s end.

In detail

- after initial registration TTCN waits AT seconds for the UE to close any TCP connection on the
unprotected port

- after de-registration TTCN waits AT seconds for the UE to close its client TCP connection; after thisis
done the TTCN closes any remaining TCP connection (independently of the server/client role)

- after re-registration when there is a new security context TTCN waits AT seconds for the UE to close its
client TCP connection of the old security context.

- as specia case after an emergency call the same procedure is applied as for de-registration

AT is3s.

4243 Handling of IP data

Sending and receiving of IP data is done by the same A SPs as the socket establishment on IP_SOCK. In TTCN the IP
data are handled by a separate TTCN component: IP_PTC. This PTC can deal with the data according to the respective
protocol, e.g. DHCP. In genera, thisis out of scope for the (signalling conformance) test case in terms of pass/fail
assignment.

The IP_PTC will receive data from sockets being configured for the corresponding I P protocols. Any unrecognised IP
packets are discarded by the IP stack in the system adaptor.
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When the IP datais relevant for the test purpose, e.g. the test purposeisto test DHCP, the IP data are routed to the
EUTRA_PTC. Thisallows generic protocol implementations for the common case, i.e. IP_PTC and DHCP server are
independent from test case specific implementations.

Theinterface between EUTRA_PTC and IP_PTC isapure TTCN implementation issue and independent of the system
interface. Furthermoreit isirrelevant for the system interface whether e.g. the DHCP server is part of the IP_PTC or
implemented as a separate PTC.

- For TCP, the primitives to send and receive data correspond to the 'send' and 'recv' system calls.
- For UDP and ICMP, the primitives correspond to the 'sendto’ and ‘recvfrom' system calls.
- For both UDP and TCP the system adaptor may send ("in-band") error indicationsin case of system errors. That
resultsin an assignment of inconc by the IP_PTC.
4.2.4.4 Routing of IP Data

The routing of IP datais done in the DRB-Mux which gets arouting table configured. This table associates the address
and protocol information of | P packets (protocol, local 1P address, local port, remote | P address, remote port) with the
radio bearer (RAT, cell, DRB id).

In UL aDRB is considered being in raw mode when there is no entry found in the routing table. It is considered being
in 1P mode when there is any entry regardless of the protocol and address information being stored, i.e. in UL, the SS
does not need to evaluate the | P header to route the data (in raw mode this would cause problems in the case of
loopback data). In addition for the IP mode, specific entries of the routing table can be flagged to discard or loopback 1P
packets matching this entry.

The discard mode can be used e.g. for rSRVCC to suppress RTP/RTCP data on the default AM DRB during HO. The
major purpose isto discard the data silently (i.e. to suppress any error reporting like ICMP error messages).

NOTE: Itisup to systemimplementation how packets are discarded (explicitly or implicitly by the IP stack) as
long asit done silently.

The loopback mode can be configured for RTP and/or RTCP, and depending on the protocol the SS shall manipulate
the packets asfollows :

- swapping of source and destination address and port .

NOTE: Further manipulation of the RTP header and/or RTCP header is not considered in the present document.
Beyond the aforementioned requirements, it is up to system implementation how packets are looped back.

In DL the IP packets of the IP stack are routed to the DRBs acc. to the routing information in the routing table (see
annex D for details).

NOTE: Only the IP PTC can re-configure the Routing Table; if that needsto be triggered by a RAT specific PTC,
thisis done by appropriate coordination messages but the RAT specific PTCs don't have a direct access to
the routing tables.

4245 Multiple PDNs
In case multiple PDNs broadcast, or multicast datagrams sent by the UE, need to assigned to the respective PDN:
IPv4

When the UE does not get avalid IPv4 address assigned viaNAS signalling it will request the IP address via
DHCP. In this case there are DHCP broadcast messagesin UL.

In the case of multiple PDNs, it cannot be distinguished by evaluating the I P address to which PDN the message
belongs but additional information is necessary:

The network side needs to know which interface (i.e. network) the broadcast comes from; in case of LTE thisis
associated with the default bearer of the particular PDN.

ETSI



3GPP TS 36.523-3 version 12.6.0 Release 12 29 ETSI TS 136 523-3 V12.6.0 (2016-08)

NOTE: Inprinciplethe 'chaddr field or the ‘client identifier' option of the DHCP messages may be used to
distinguish different interfaces (e.g. for Ethernet this would be the MAC address) but it is not specified
how these fields are to be used by the UE (or how to configure them at the UE); RFCs (e.g. RFC 2131)
only require the client identifier to be unique in a given subnet.

IPv6

The UE gets an interface identifier assigned viaNAS signalling (TS 24.301 [21] clause 6.2.2) whichis used as
link-local address during stateless address auto configuration (TS 23.060 [43] clause 9.2.1.1 and TS 29.061
[44] clause 11.2):

The UE may send aROUTER SOLICITATION message (multicast) to which the network responds with a
ROUTER ADVERTISEMENT.

Since the ROUTER SOLICITATION message contains the interface identifier as assigned via NAS signalling,
even in the case of multiple PDNsit can distinguished which PDN is concerned, as long as the interface
identifiers are different for different PDNs (for UE side as well as for network side).

NOTE: Accordingto TS 23.060 [43] clause 9.2.1.1 and RFC 3314 areal network (PDN-GW) itself shall send an
(unsolicited) ROUTER ADVERTISEMENT after it has assigned the interface identifier.

Conclusions and Requirements:
In the case of broadcast or multicast messages TTCN needs additional information about the PDN being addressed.

When a socket connection is configured to alow broadcasts and there is a broadcast or multicast message in UL the SS
shall provide information about on which bearer the datagram has been sent (RAT, cell, DRB id).

NOTE: From the socket programming point of view multiple PDNs for the SS are like a multi-homed host:
Servers for different interfaces are bound to different interfaces (e.g. using the ‘bind’ system call with a
specific IP address instead of IPADDR_ANY) or aserver may retrieve the interface id for areceived
datagram from the | P stack with an appropriate system call.

Even though the detail s are implementation dependent, the SS shall be capable of:
determining RAT, cell, DRB id for any broadcast or multicast datagramin UL
avoiding any duplication of messagesin UL even when multiple servers are listening to broadcast/multicast
messages (what is a possible SS implementation)

4246 IP Addresses Guidelines

4.2.4.6.1 Common Structure of IP Addresses
IPv4:
Network prefix (subnet address) n bits
Host part 32-n hits
with ‘n’ e.g. depending on the network class
| Pv6:

Network prefix

Global routing prefix 64 — n bits
Subnet ID n bits
Interface ID 64 bits

Addresses within one network (PDN) have all the same subnet address (1Pv4) or global routing prefix (1Pv6)

NOTE: Asa consequence at the system simulator, routing can be done based on appropriate network masks, but that
is dependent on SS implementation and therefore is out of scope for this document.
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4.2.4.6.2 Common Requirements regarding IP Addresses
I P addresses are configured via PIXIT parameters as defined in clause 9.1.
These PIXIT parameters shall fulfil the following requirements:

Network and UE addresses shall be different from each other

Network entities (DHCP server, DNS server, P-CSCF etc.) of agiven PDN shall all have the same global routing
prefix (1Pv6) or subnet address (1Pv4).

The IP address assigned to the UE shall have the same global routing prefix (1Pv6) or subnet address (IPv4) asthe
corresponding network.

Reguirements for IPv6: according to TS 23.401, cl. 5.3.1.2.2
The 64 bit network prefix of a UE's |Pv6 addressis unique
The UE may change itsinterface id during auto configuration

The UE must use the given interfaceid in the link local address for router solicitation but may use any other
interface id in the global address

NOTE: As a consequence, the SS implementation needs to cope with the changing of the UE address and cannot
rely on static I P address assignment to the UE.

Global routing prefix (IPv6) and subnet address (IPv4) shall be different for different PDNs
Home agent address:

The home agent is located in the UE's home network (which shall be considered to find an appropriate network
prefix for the home agent’s | P address)

In order to simplify implementations, the following rules shall be applied:
The IPv6 interface identifier as assigned to the UE via NAS signalling shall be unique, i.e.
It shall be different for different PDNs
It shall differ from the interface ids of the other entities on the link (in general the interface id of the PDN-GW)
Multiple PDNs shall have different IPv6 interface identifier for the PDN-GW

NOTE: Consistency checks for addresses of different PDNs can be done based on an appropriate network mask
(IPv4, e.g. 255.255.255.0) and global routing prefix (1Pv6, e.g. 2001:db8:1234::/48).

42.4.6.3 Network Entities and their IP addresses

In general and in accordance of IMStest casesin TS 36.523-1 [1] and TS 34.229-1 [40] the simulated network
architecture can beillustrated as in Figure 4.2.4.6.3-1.
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Figure 4.2.4.6.3-1: Simulated Network Architecture

For simplification and to keep the number of PIXITssmall , several network entities share the same PIXIT:
px_IPv4_AddressXX NW:  P-CSCF 1 (IPv4 address), DNS Server (IPv4 address), DHCP Server
px_IPv6_AddressxX NW:  P-CSCF 1 (IPv6 address), DNS Server (IPv6 address), ICMPv6 Server
(“XX" refers to the respective PDN)

In general , in test cases according to TS 36.523-1 [1] and TS 34.229-1 [40] no | P addresses are needed for

S-CSCF 1, S-CSCF 2 or P-CSCF 2.

4.2.4.7 User Plane Signalling for Address Allocation

For 1Pv4, the UE gets assigned the I P address via NAS signalling unless it explicitly requests to use DHCP.

For IPv6, the UE gets assigned a unique interface identifier to be used until it has successfully performed the auto-
configuration procedure (Ref. to RFC 2462).

NOTE: This clause specifies behaviour of the SS (TTCN) to achieve successful |P signalling; but in general, IP
signalling is out of scope for conformance tests as defined in TS 36.523-1 [1].

42471 DHCP

When the UE supports IPv4 and does not get an |Pv4 address viaNAS signalling it will request the address via DHCP
(Ref. to RFC2131).

The UE may send aDHCPDISCOVER with or without Rapid Commit Option (Ref. to RFC 4039):
UE sends DHCPDISCOVER according to table 4.2.4.7.1-1 with Rapid Commit Option.
TTCN sends DHCPACK according to table 4.2.4.7.1-4
UE sends DHCPDISCOVER according to table 4.2.4.7.1-1 without Rapid Commit Option.
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TTCN sends DHCPOFFER according to table 4.2.4.7.1-2

When the Rapid Commit option is not used the UE sends a DHCPREQUEST as response to the DHCPOFFER:
UE sends DHCPREQUEST according to table 4.2.4.7.1-3
TTCN sends DHCPACK according to table 4.2.4.7.1-4

Any other DHCP messages shall be ignored by TTCN.

Table 4.2.4.7.1-1: DHCPDISCOVER

UDP
SRC ADDR 0.0.0.0 any address
SRC Port 68 not checked
DEST ADDR 255.255.255.255 broadcast
DEST Port 67
DHCP

op ‘01’0 BOOTREQUEST
htype any value
hlen any value
hops any value
xid any value
secs any value
flags any value
ciaddr any value 0 according to RFC 2131 Table 5
yiaddr any value 0 according to RFC 2131 Table 5
siaddr any value 0 according to RFC 2131 Table 5
giaddr any value 0 according to RFC 2131 Table 5
chaddr any value client’s hardware address
shname any value (may be overloaded with further options)
file any value (may be overloaded with further options)
options NOTE

magic cookie ‘63825363'0

message type ‘01’0 DHCPDISCOVER

rapid commit present shortened address assignment by 2-

message exchange acc. to RFC 4039
not present address assignment by 4-message
exchange
NOTE: Any further options are not evaluated and ignored by TTCN
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UDP
SRC ADDR valid server address address as configured by PIXIT
SRC Port 67
DEST ADDR 255.255.255.255 broadcast
DEST Port 68
DHCP
op ‘02’0 BOOTREPLY
htype as in corresponding DHCPDISCOVER NOTE 1
hlen as in corresponding DHCPDISCOVER NOTE 1
hops ‘00'0 NOTE 2
xid as in corresponding DHCPDISCOVER NOTE 2
secs ‘00000 NOTE 2
flags as in corresponding DHCPDISCOVER NOTE 2
ciaddr ‘00000000'0 NOTE 2
yiaddr valid UE address address to be assigned to the UE
(as configured by PIXIT)
siaddr 0 the UE does not need to retrieve
any operating system executable
image
giaddr as in corresponding DHCPDISCOVER NOTE 2
chaddr as in corresponding DHCPDISCOVER NOTE 2
sname ‘0000000000000000'0C
file ‘00000000000000000000000000000000'0C
options
magic cookie ‘'63825363'0
message type ‘02’0 DHCPOFFER
lease time 86400 one day; mandatory (NOTE 2)
server identifier server address server address as used in the UDP
header

NOTE 1: To get any valid value
NOTE 2: According to table 3 in RFC 2131

Table 4.2.4.7.1-3: DHCPREQUEST

UDP
SRC ADDR 0.0.0.0 any address
SRC Port 68 not checked
DEST ADDR 255.255.255.255 broadcast
DEST Port 67
DHCP
op ‘01’0 BOOTREQUEST
htype any value
hlen any value
hops any value
xid any value
secs any value
flags any value
ciaddr any value 0 according to RFC 2131 Table 5
yiaddr any value 0 according to RFC 2131 Table 5
siaddr any value 0 according to RFC 2131 Table 5
giaddr any value 0 according to RFC 2131 Table 5
chaddr any value client’s hardware address
sname any value (may be overloaded with further options)
file any value (may be overloaded with further options)
options NOTE
magic cookie ‘'63825363'0
message type ‘02’0 DHCPREQUEST
NOTE: Any further options are not evaluated and ignored by TTCN
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UDP
SRC ADDR valid server address address as configured by PIXIT
SRC Port 67 not checked
DEST ADDR 255.255.255.255 broadcast
DEST Port 68
DHCP
op ‘02’0 BOOTREPLY
htype ‘01’0
hlen as in corresponding DHCPREQUEST or NOTE
DHCPDISCOVER
hops ‘00'0 NOTE
xid as in corresponding DHCPREQUEST or NOTE
DHCPDISCOVER
secs ‘00000 NOTE
flags as in corresponding DHCPREQUEST or NOTE
DHCPDISCOVER
ciaddr ‘00000000'0 NOTE
yiaddr valid UE address address to be assigned to the UE
(as configured by PIXIT)
siaddr 0 the UE does not need to retrieve
any operating system executable
image
giaddr as in corresponding DHCPREQUEST or NOTE
DHCPDISCOVER
chaddr as in corresponding DHCPREQUEST or NOTE
DHCPDISCOVER
sname ‘0000000000000000'0
file ‘00000000000000000000000000000000'0
options
magic cookie ‘'63825363'0
message type ‘05’0 DHCPACK
lease time 86400 one day; mandatory (NOTE)
server identifier server address server address as used in the UDP
header
NOTE: According to table 3 in RFC 2131

4.2.4.7.2 DHCPV6

DHCPvV6 is not needed for E-UTRA conformance tests as defined in 36.523-1[1]

4.24.7.3 ICMPV6

When the UE supports IPv6 it will perform IPv6 Stateless Address Auto configuration according to RFC 4862. The UE
sends an | CM Pv6 Router Solicitation message according to table 4.2.4.7.3-1; as response the TTCN sends an
ICM Pv6 Router Advertisement message according to table 4.2.4.7.3-2.

NOTE: The TTCN does not send any (periodic) unsolicited Router Advertisement, i.e. the UE is expected to ask for
an immediate advertisement whenever it is needed.

Any other ICMPv6 messages are ignored by the TTCN (especially in accordance to TS 23.060, clause 9.2.1.1, the
TTCN silently discards Neighbour Solicitation).
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Table 4.2.4.7.3-1: ICMPv6 Router Solicitation

IPv6
SRC ADDR link local address NOTE 1
DEST ADDR multicast address NOTE 2
ICMPvV6 (Ref. to RFC 4861)

type 133 Router Solicitation
code 0
checksum not checked
reserved ignored
options

source link-layer address ignored if present

other options ignored

NOTE 1: The UE shall use the interface identifier as assigned via NAS signalling (but this is not checked in
TTCN).
NOTE 2: TTCN detects the multicast address by checking it to start with FF02 but accepts any of these
addresses.
Table 4.2.4.7.3-2: ICMPv6 Router Advertisement
IPv6
SRC ADDR link local address (NW) NOTE 1
DEST ADDR link local address (UE) NOTE 2
ICMPvV6 (Ref. to RFC 4861)
type 134 Router Advertisement
code 0
checksum calculated by TTCN
current hop limit 64 arbitrarily selected
m-flag ‘0B no “Managed address
configuration”; NOTE 3
o-flag ‘0B no “Other configuration”
reserved '‘000000'B
router lifetime 65535 max. value
reachable time 0 unspecified
retrains timer 0 unspecified
options
source link-layer address not present
mtu not present
prefix information
type ‘03’0
length 4
prefix length 64 /64 IPv6 prefix acc. to
TS 23.401
on-link flag ‘0'B no “On-link detection”;
NOTE 3
autonomous address configuration flag ‘0B
reservedl ‘000000'B
valid lifetime 'FFFFFFFF'O infinity; NOTE 3
preferred lifetime 'FFFFFFFF'O infinity; NOTE 3
reserved2 ‘00000000'B
prefix globally unique /64 IPv6 NOTE 4,5

prefix to be assigned to
the UE

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:

The server’s link local address is derived from the server’s global IPV6 address (PIXIT parameter)
As received as SRC address of the corresponding Router Solicitation
Acc. to TS 29.062 clause 11.2.1.3.2
The routing prefix of the UE’s global IPv6 address is derived from the respective PIXIT parameter

NOTE 5: Since the UE may change its interface identifier after successful auto configuration to any
value in general the IPv6 address used by the UE differs from the PIXIT

42.4.7.4 DNS

In general DNSis not needed for E-UTRA conformance tests as defined in 36.523-1[1].
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Nevertheless asthe | P test model is also applicable for test suites other than 36.523-1[1] handling of certain DNS
gueries (according to RFC 1035 [58]) is supported over UDP:

Table 4.2.4.7.4-1: Supported DNS Queries

DNS Header
id any value 2 octets; id to be used in response
qr '0'B query
opcode '0000'B standard query
aa '?'B Authoritative Answer: any value in query
tc '0'B no truncation
rd '‘?'B Recursion Desired: any value
ra '‘?'B Recursion Available: any value in query
z '000'B must be '000'B according to RFC 1035 [58]
rcode '?2?27?7'B Response code: na for query
gdcount 1 unsigned 16 bit integer: number of questions
ancount 0 unsigned 16 bit integer: number of answers
nscount 0 unsigned 16 bit integer: number of authority
records
arcount 0 unsigned 16 bit integer: number of additional
records
Questions
DNS Question: only one gquestion per query is supported
gname any value octetstring with encoded domain name according
to RFC 1035 clause 4.1.2 [58]
gtype '0001'0 or Type A (IPv4 Address according to RFC 1035
'001C'O clause 3.2.2 [58]) or Type AAAA (IPv6 Address
according to RFC 3596 clause 2.1 [59])
gclass '0001'0 IN (internet)
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Table 4.2.4.7.4-2: Corresponding DNS Responses

DNS Header
id same value as in
corresponding query
qr '1'B response
opcode same value as in
corresponding query
aa '1'B Authoritative Answer
tc '0'B no truncation
rd '0'B no recursion
ra '0'B no recursion
z '000'B
rcode '‘0000'B no error
gdcount 1 unsigned 16 bit integer: number of questions
ancount 1 unsigned 16 bit integer: number of answers
nscount 0 unsigned 16 bit integer: number of authority
records
arcount 0 unsigned 16 bit integer: number of additional
records
Questions
DNS Question same value as in
corresponding query
Answers
DNS Answer
gname same value as in
corresponding query/question
gtype same value as in
corresponding query/question
gclass '0001'0 IN (internet)
ttl 86400 one day
rdlength 4 for IPv4
16 for IPv6
rdata octetstring containing IPv4 or
IPv6 address
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4.2.4A LTE-Carrier Aggregation test Models

4.24A.1 CA-MAC test model

Config/ ~
Cont))| SRBO-SRB2 DRB

1
1
1 L > >
1
N - MAC -—— - MAC

Loopback above PDCP in UE

Figure 4.2.4A.1-1: Test model for CA-MAC testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since Mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is
not configured on UE Side.

On the SS Side,

Pcell only: On DRBsthe RLC is configured in transparent mode. Hence with this configuration PDU's out of SSRLC
are same asthe SDU'sinit. There is no PDCP configured on SS Side. The ports are directly above RLC.

Pcell/Scell: Layer 1 is configured in the normal way. MAC is configured in a special mode, where it does not add any
MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB port. In this case, the
TTCN shall provide the final PDU, including padding. Except for this, the MAC layer shall perform all of its other
functions. For SRB’s'BCCH/PCCH the configuration is same asin CA-RRC test model.

There are two different test modes in which MAC header addition/removal can be configured:
DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

DL only header-transparent mode: no header additionin DL; UL MAC is configured in normal mode to remove
MAC header and dispatch the MAC SDUs according to the logical channel Ids.

If SSMAC isconfigured in DL/UL header-transparent mode, the PDU's exchanged at the DRB port between TTCN
and SS, shall be the final MAC PDU's consisting of MAC, RLC and PDCP headers. TTCN code shall take carein DL
of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN
code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of
multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the
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figure 4.2.4A.1-1. Other DRBs will not be configured, to facilitate routing UL TBs. Multiplexing/de-multiplexing of
PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC
headersin UL it cannot distinguish between SRB and DRB datain UL. Therefore there shall be no SRB traffic while
MAC is configured in this test mode.

If SSMAC isconfigured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between
TTCN and SS, shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on
logical channel IDs. InDL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and
PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and
PDCP layers. Furthermore in UL and DL the SSMAC layer shall be capable of dealing with SRB data (i.e. it shal
handle DL RLC PDUs coming from SRBs RLC layer or dispaich UL RLC PDUsto SRBs) asin norma mode.

NOTE: TTCN shall ensurethat no DL MAC SDUsin normal mode and DL MAC PDUs in test mode are mixed
for the same TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in Pcell over system indication port, if configured. In asimilar way
the reception of RACH preamblesin Pcell/Scell is reported by SS over the same port, if configured.

The RACH Procedure configured in active Scell controls the RACH procedurein Scell. The PDCCH order is sent on
PDCCH controlling the Scell. PRACH preamble is received in the Scell. RAR is transmitted in the associated Pcell as
per RACH procedure in active Scell.
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4.2.4A2 CA-RRC test model
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Figure 4.2.4A.2-1: Test model for CA-RRC testing

The UE is configured in normal mode. On UE side Ciphering/Integrity (PDCP and NAS) is enabled and ROHC is not
configured.

Onthe SSSide L1 (Pcell/Scell), MAC (Pcell/Scell), RLC (Pcell) and PDCP (Pcell) are configured in normal way.
They shall perform all of their functions. For SRBO the DL and UL port is above RLC. For SRB1 and SRB2 the port is
above/below the RRC and NAS emulator, which may be implemented as a parallel test component. For DRB, the port
is above PDCP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.

Note: RLC for BCCH/ PCCH/CCH are configured per serving cell; RLC and PDCP for DCCH/DTCH are configured
only in Pcell and are additionally multiplexed on MAC of associated Scells.

The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and integrity functionality for the NAS
messages. In UL direction, SS shall report RRC messages, still containing (where appropriate) the secure and encoded
NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in
one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in Pcell over system indication port, if configured. In asimilar way
the reception of RACH preamblesin Pcell/Scell is reported by SS over the same port, if configured.
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The RACH Procedure configured in active Scell controls the RACH procedurein Scell. The PDCCH order is sent on
PDCCH controlling the Scell. PRACH preamble is received in the Scell. RAR is transmitted in the associated Pcell as
per RACH procedure in active Scell.

4.2.4B Dual Connectivity test models

4.2.4B.1 DC MAC test model
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Figure 4.2.4B.1-1: Test model for DC MAC testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled (since mandatory) with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not
configured on UE Side.

On the SS Side, zero or more SCell’ s associated with PCell/PSCell may be configured.

PCell/PSCell only: On DRBsthe RLC is configured in transparent mode. Hence with this configuration PDU's out of
SSRLC are same asthe SDU'sinit. There isno PDCP configured on SS Side. The ports are directly above RLC.

PCell/PSCell/SCell: Layer 1 is configured in the normal way. MAC is configured in a special mode, where it does not
add any MAC headersin DL and /or not remove any MAC headersin UL directions respectively at DRB port. In this
case, the TTCN shall provide the final PDU, including padding. Except for this, the MAC layer shall perform al of its
other functions. For SRB’s/BCCH/PCCH the configuration is same asin Dual connectivity-RRC test model.

For Split DRB’sthe TM DRB from the CG will be used to send/receive PDU’s in that CG.
There are two different test modes in which MAC header addition/removal can be configured:
- DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

- DL only header-transparent mode: no header addition in DL; UL MAC is configured in normal mode to remove
MAC header and dispatch the MAC SDUs according to the logical channel Ids.
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If SSMAC isconfigured in DL/UL header-transparent mode, the PDU'’s exchanged at the DRB port between TTCN
and SS, shall be the final MAC PDU's consisting of MAC, RLC and PDCP headers. TTCN code shall take carein DL
of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN
code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of
multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side per CG with configuration
in the figure 4.2.4B.1-1. Other DRBs will not be configured, to facilitate routing UL TBs. Multiplexing/de-multiplexing
of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC
headersin UL it cannot distinguish between SRB and DRB datain UL. Therefore there shall be no SRB traffic while
MAC is configured in this test mode.

If SSMAC isconfigured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between
TTCN and SS, shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on
logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and
PDCP headers). In this case TTCN needs to take care of maintai ning sequence numbers and state variables for RLC and
PDCP layers. Furthermore in UL and DL the SSMAC layer shall be capable of dealing with SRB data (i.e. it shall
handle DL RLC PDUs coming from SRBs RLC layer or dispatch UL RLC PDUsto SRBs) asin normal mode.

NOTE: TTCN ensuresthat no DL MAC SDUsin norma mode and DL MAC PDUs in test mode are mixed for
thesame TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in PCell over system indication port, if configured. In asimilar way
the reception of RACH preamblesin PCell/SCell is reported by SS over the same port, if configured.

The RACH Procedure configured in active SCell controls the RACH procedure in SCell. The PDCCH order is sent on
PDCCH controlling the SCell. PRACH preambleis received in the SCell. RAR is transmitted in the associated PCell as
per RACH procedure in active SCell.

4.2.4B.2 DC PDCP test model
The PDCP test model is based on DC RRC test model except for the following.

The UE isconfigured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering
is enabled and ROHC is not configured.

The PDCP is configured in a special mode, named transparent mode. In this mode, SS shall not add PDCP header (DL)
and remove PDCP Header (UL). The TTCN maintai ns sequence numbers and state variables for the PDCP layer. The
TTCN makes use of the AS ciphering functionality in both directions, employing the dummy ciphering algorithm.
Ciphering/deciphering are performed using TTCN external functions. ROHC is not configured.
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4.2.4B.3 DC RRC test model
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Figure 4.2.4B.3-1: Test model for DC RRC testing

The UE is configured in normal mode. On UE side Ciphering/Integrity (PDCP and NAS) is enabled and ROHC is not
configured. Zero or more SCell’ s associated with PCell/PSCell may be configured.

On the SS Side L1 (PCell/PSCell/SCell), MAC (PCell/PSCell/SCell), RLC (PCell/PSCell) and PDCP (PCell/PSCell)
are configured in normal way. They shall perform all of their functions. SRB’s are configured only in PCell. For SRBO
the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the RRC and NAS emulator, which
may be implemented as a parallel test component. For DRB, the port is above PDCP. PDCP Ciphering/Integrity is
enabled. NAS integrity/Ciphering is enabled.

NOTE: RLC for BCCH/PCCH/CCCH are configured per serving cell; RLC and PDCP for DCCH/DTCH are
configured only in PCell/PSCell and are additionally multiplexed on MAC of associated SCellsin the CG
(carrier group).

For Split DRB’s PDCP is not configured in PSCell. If UL traffic on split DRB will be steered through SCG (i.e. ul-
DataSplitDRB-ViaSCG istrue), the |E ul-DataSplitDRB-ViaSCG will only be provided in PDCP-Info in PSCell.

The PCell and SCell (associated with either PCell or PSCell) is same asin CA RRC test model in clause 4.2.4A.2.

The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and I ntegrity functionality for the NAS
messages. In UL direction, SS shall report RRC messages, still containing (where appropriate) the secure and encoded
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NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in
one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS
reports PUCCH scheduling information reception in PCell/PSCell over system indication port, if configured. Ina
similar way the reception of RACH preamblesin PCell/PSCell/SCell is reported by SS over the same port, if
configured.

425 IP model extension for IMS

The IMS test model is based on the IP Test Model with extensions to support | Psec. Support of Signalling Compression
(SigComp) may be added in the future if needed.

IMSin general may use TCP, UDP or aternated TCP/UDP as transport layer for signalling messages.

At TTCN-3 system interface level there are no IM S specific ports or ASPs, i.e. IMS specific issues are purely handled
in TTCN and therefore out of scope for this document.

NOTE: Even though the main intention to introduce the IMS test model is to support the initial IMS registration
procedure, the IMS test model is independent of any specific IMS procedures.

SIP client

IMS_PTC
() IMS IP CTRL
IMS IP CTRL ;—

IP_PTC
g CTRL [E \\ [ I -

SIP server
(sec)

EUTRA_PTC

SIP server
(sec)

| Control
. Socket Routing
MUX/FlIter/ Control Control

Socket Ctrl

IP_CTRL

System Interface

IP_SOCK IPsec_CTRL IP_CTRL )——
IP—D?/ ISOCm Secu(r:ittryI 1
Crl Routing
IPstack . IPsec: SAD, SPD crl
/
rawmode IPmodeL )
DRB-MUX ‘ Routing Table <
/1T N
EUTRA: UTRAN: GERAN
Cellx,DRBy A Cellx, RBy System Adaptor

Figure 4.2.5-1: Example for IP model supporting IMS

NOTE 1. At the systeminterface IPsec isthe only difference compared to the IP model of clause 4.2.4
NOTE 2: It isaworking assumption to have a separate PTC for IMS as shown in figure 4.2.5-1
NOTE 3: Ports between the IP_PTC and the IMS_PTC are for illustration only

ETSI



3GPP TS 36.523-3 version 12.6.0 Release 12 45 ETSI TS 136 523-3 V12.6.0 (2016-08)

4251 IPsec

I Psec involves security policy database (SPD) and security association database (SAD) (Ref. RFC4301). The entriesin
the databases are configured with security parameters by ASPs at the IPsec_CTRL port.

NOTE: IPsecisnot directly associated to a given socket but IPsec is applied to | P packets matching a configured
security association. = configuration of IPsec in general isindependent of the existence of sockets but
typically the IPsec configuration is done just before establishment of a corresponding socket.

The SS shall cleanup al IPsec database entries which has been setup by TTCN during atest case at the end of the test
case independent of how the test case terminates (normal termination, run-time error etc.)
42511 Security Association

NOTE:  Within this clause SA is used as abbreviation of ‘ Security Association’ (i.e. not as abbreviation for
‘System Adaptor’ as usual)

During the IMS signalling handling two pairs of SAs consisting of four unidirectional SAswill be used, one pair of SAs
(SA2 and SA4) is between the server port of UE and the client port of the SS, another pair of SAs (SA1 and SA3) is
between the client port of UE and the server port of the SS, see figure 4.2.5.2.3.1-1.

UE SS
port_uc === === = = = »| port_ps
SAL, spi_ps
port_us |@—::— .. —.. — | port_pc
SA2, spi_us
port UC | = = = = = = — — — port_ps
SA3, spi_uc
port us }— .. — .. —.. — »| port_pc

SA4, spi_pc

Figure 4.2.5.2.3.1-1 Two pairs of SAs

SA1 used for data flow from port_uc to port_psisaninbound SA for protected server port of P-CSCF, its Security
Parameter Index spi_psis selected by P-CSCF (IMS Registration/Authentication function in IP_PTC) and presented in
401 Unauthorised; SA2 used for data flow from port_pc to port_usis an inbound SA for protected server port of UE, its
Security Parameter Index spi_usis selected by UE and presented in initial REGISTER message; SA3 used for data flow
from port_psto port_uc isan inbound SA for protected client port of UE, its Security Parameter Index spi_uc is selected
by UE and presented in initial REGISTER message; SA4 used for data flow from port_usto port_pc via an inbound SA
for client port of P-CSCF, its Security Parameter Index spi_pc is selected by P-CSCF (IM S Registration/Authentication
function in IP_PTC) and presented in 401 Unauthorised message. The pair of SA1 and SA3 isfor bidirectional traffic
between port_uc and port_ps. The pair of SA2 and SA4 isfor bidirectional traffic between port_pc and port_us. Those
four spi_xx and other security parameters are negotiated during security association set up procedure and shall be
passed to |Psec protocol layer inthe SS. See "SAD and SPD" and clause 7.2 of TS 33.203 [41].

These four unidirectional SA and relevant ports are shared by TCP and UDP. TCP transport will use al four SAs, UDP
transport uses only two SAs, because there is no traffic from port_psto port_uc, nor from port_usto port_pc.

Figure 4.2.5.2.3.1-2 shows the usage of ports and SAs under UDP and TCP transport in a generic registration procedure
(seeclause C.2 of TS 34.229-1 [40Q]).
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UDP transport TCP transport
UE SS UE SS
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Figure 4.2.5.2.3.1-2: Usage of ports and SAs in UDP and TCP transport

42512 SAD and SPD

SAD and SPD are used by IPsec to store various security parameters (per Security Association). During IMS AKA, the
UE and the IM S Registration/Authentication function in I|P_PTC negotiates the negotiable parameters for security
association setup, this negotiation is carried out at the SIP level in TTCN-3, and the resulting security association
parameters are maintained in TTCN-3. The involved parameters are:

Spi_Uc; spi_us; spi_pc; spi_ps
encryption algorithm
integrity algorithm

The IMS AKA will generate key IK v, the security parameters |Kese and CKese are derived from Ky and CKym in
TTCN-3 (Ref. Annex | of TS 33.203[41]). ASPs are used to pass these parameters (per security association and with its
selectors) from TTCN-3 to SAD and SPD of IPsec layer in the SS.

The same |Kesp and CKesp will be used for the four unidirectional SAs. All of the four unidirectional SAs will use the
same negotiated encryption algorithm and integrity algorithm.

In addition to those negotiable security parameters, other security parameters are fixed in IMS environment (see
clause 7.1 of TS 33.203 [41]):

Lifetype: second

SA duration: 2%2.1

Mode: transport

| Psec protocol: ESP, ESP integrity applied

Key length: 192 bitsfor DES-EDES_CBC, 128 hitsfor AES-CBC and HMAC-MD5-96; 160 bits

for HMAC-SHA-1-96
These parameters are hard coded with 1Psec implementation in the SS, not passed from TTCN-3.

An SA have to be bound to selectors (specific parameters) of the data flows between UE and P-CSCF (IMS
Registration/Authentication function in IP_PTC), the selectors are:

source | P address
destination |P address

source port
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destination port
transport protocols that share the SA

I P addresses bound to the two pairs of SAs are:
For inbound SAs at the P-CSCF (the SS side):

- The source and destination | P addresses associated with the SA are identical to those in the header of the IP
packet in which the initial SIP REGISTER message was received by the P-CSCF.

For outbound SAs at the P-CSCF (the SS side):

- The source IP address bound to the outbound SA equals the destination | P address bound to the inbound SA;
the destination | P address bound to the outbound SA equal s the source I P address bound to the inbound SA.

Ports bound to the two pairs of SAs are depictured in figure 4.2.5.2.3.1-1, port_ps and port_pc shall be different from
the default SIP ports 5060 and 5061. The number of the ports port_ps and port_pc are communicated to the UE during
the security association setup procedure.

The transport protocol selector shall allow UDP and TCP.

The selectors are passed to the SS | Psec layer together with the security parameters related to an SA bound to the
selectors.

4252 Signalling Compression (SigComp)

Signalling compression is mandatory (see clause 8 of TS 24.229 [42]) and Signalling compression (RFC 3320 [43],
RFC 3485 [44], RFC 3486 [45], RFC 4896 [46], RFC 5049 [47]) protocol is used for SIP compression. SigComp entity
in the model is used to carry out the compression/decompression functions. In receiving direction of the SSthe
SigComp entity will detect whether the incoming SIP message is compressed, and decompress the messageiif itis
compressed. In the SS transmitting direction, the TTCN, via ASP, controls when the compression of outgoing SIP
message is started. Stateless compression is not used in the SIP environment. For state full operation of SigComp the
ASP passing compartment 1D to SigComp is applied. The SS shall clean all states related to a connection in SigComp
when an ASP for closing the connection isreceived. The SS shall also clean al states in the SigComp when abortion of
atest caseis detected or after the system reboots. If decompression failure occurs while decompressing a message, the
message shall be discarded. The SigComp entity in the SS shall automatically find if a secure port or un-secure port is
being used for transmission or reception of messages. If an un-secure port is used for transmission, it shall not include
state creation instructions. If the state creation command is received in a compressed message on an un-secured port, a
decompression failure shall be generated.

4.2.5.3 SIP TTCN-3 Codec

SIP is atext-based protocol, the messages exchanged between the UE and the SS are character strings. In TTCN-3 the
messages are structured to take the advantages of TTCN-3 functionalities, and to make the debugging and maintenance
easer.

Even though there is no encoding/decoding of SIP messages at the TTCN-3 system interface, the IMS_PTC usesthe
SIP codec by means of the TTCN-3 build-in functions encvalue and decval ue.

The SIP codec is specified in TS 34.229-3 [45] clause 7.

4.2.6 Support of DSMIPVv6

For testing of DSMIPv6 I P packets being relevant for the test cases may be routed by the IP_PTC to the PTCs with
specific test case implementation. There are not specific requirements for the system interface.

The functions of HA and ePDG are FFS.
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4.2.7 MBMS test model
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Figure 4.2.7-1: Test model for MBMS testing

The UE is configured in Test Loop Mode C to count the successfully received MBM S Packets. On the UE side,
Ciphering/Integrity (PDCP and NAS) are enabled on SRBS/DRB. No security is configured on MCCH/MTCH.

On the SS side, the cell is configured as anormal cell, the MBM S parameters are configured by using an additional call
of SYSTEM_CTRL_REQ. L1, MAC and RLC are configured for MCCH/MTCH in normal mode; they shall perform
al of their functions. The MRB ports are above RLC. For MTCH data transmission, the SS shall set the MCH
Scheduling Information (MSI) inthe MAC PDU in the first subframe alocated to the MCH within the MCH scheduling
period to indicate the position of each MTCH and unused subframes on the MCH according to TS 36.321[16] clause
6.1.3.7 The SSwill be explicitly configured by the TTCN for MSI MAC control element. SS shall repeat the same
configured M SI in the first subframe allocated to the MCH within each new MCH scheduling period.

The MRB datais considered as raw data and is scheduled with explicit timing control information from TTCN on
MTCH.

4.2.8 OCNG test model

The OCNG generator isalogical block inthe SSMAC layer, activated/deactivated by TTCN. Thereis one OCNG
generator per cell, and OCNG may be activated by TTCN in any cell (i.e. serving or neighbour).

When OCNG is activated in a cell, the SS shall automatically transmit uncorrelated pseudo random data in an arbitrary
number of DL MAC TB’son PDSCH’s, in each non-ABS (Almost Blank Subframe) identified by
MeasSubFramePattern, identified by an arbitrary number of virtual (non existing) UE’swith C-RNTI’s set different
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from the C-RNTI of the UE under test. The SS shall treat these MAC TB’sin aspecia way, i.e. shall not expect any
HARQ feedback and shall not make any HARQ retransmissions. The SS shall select the number of virtual UE’sto
achieve the following conditions in each non-ABS subframe:

- Load al CCE’sunused by any scheduled RNTI (SI-RNTI, C-RNTI , P-RNTI, RA-RNTI, Temp C-RNTI, SPS
C-RNTI, M-RNTI) transmissions.

- Utilizeadl PRB’s un-assigned by any scheduled RNTI.
- Themodulation is restricted to QPSK.
The DCI combination 1 defined in clause 7.3.3.5.1 is used to facilitate maximum utilization of un-assigned PRB’s.

While activating OCNG on a non-PCell, TTCN shall take care of timing information for the cell such that the SFN and
subframe number should result in the corresponding PCell SFN mod x = 0, where X isthe size of the subframePattern
bit string divided by 10 and the corresponding subframe number of Pcell =0.

Ciphering

NAS Integrity & ]

PDCP

RLC

_ 'O OCNG Generator l MAC

- -O PHY

UE Operation in Normal Mode

Figure 4.2.8-1: Test model for testing with OCNG
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4.2.9 Device-to-Device Proximity Services test model
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Figure 4.2.9-1: D2D ProSe test model

For testing of Device-to-Device Proximity Services (D2D ProSe), the system simulator (SS) shall implement, in
addition to one or several simulated E-UTRA cells (L1/L2), one or several simulated UEs (L1/L2), called hereafter SS-
UE. An SS-UE is used to send/receive data with the UE under test over the PC5 interface. Thisis depicted in the D2D
ProSe test model of Figure 4.2.9-1.

From aTTCN architecture point of view Figure 4.2.9-2 depicts the TTCN component model used for D2D ProSe.
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Figure 4.2.9-2: D2D ProSe component model

An SS-UE iscontrolled by TTCN in the SideLink PTC and is configured for Direct Discovery or Direct
Communication by TTCN over sidelink system control SL_SY S port.

The ProSe Function is simulated in the ProSe PTC. The HTTP_ProSe PTC takes care about extracting and embedding
PC3 messages from/into HT TP requests and responses and to generate the trigger for network-initiated procedures
(OMA PUSH). There are no PC3 interface specific system ports, i.e. PC3 messages are | P user datain terms of clause
4.2.4.

4.29.1 ProSe Function test model

The PC3 Control Protocol procedures between the UE and the ProSe Function can be tested by TTCN at the
ProSe PTC. The ProSe_PTC handles ProSe discovery messages and procedures as defined in TS 24.334 [61].

The purpose of the HTTP_ProSe PTC isto emulate the transport protocol for PC3 Control Protocol messages. Itis
responsible to receive HTTP requests addressing the ProSe function in UL, for encoding and decoding of the ProSe
discovery messages and to provide the HTTP responses with all relevant headersin DL.

In additionthe HTTP_ProSe PTC provides meansto trigger network-initiated procedures (e.g. OMA PUSH) and is
used for HTTP based authentication (e.g. GBA).

4.2.9.2 Direct Discovery test model

The UE under test is configured in norma mode or in Test loop mode D.

The SS-UE is configured in coverage. L1 and MAC are configured in normal way, they shall perform all of their
functions. The SL_DATA port for transmission and reception of SL-DCH message, i.e. PC5_DISCOVERY messages,
is above MAC.

On UE sideintegrity in SL-DCH message is applied. TTCN in SL_UE PTC provides the integrity functionality for the
SL-DCH messages.
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- Inreception, SS-UE shall report to TTCN the SL-DCH message, containing the Message Code Integrity (MIC),
with the SFN/Subframe at which the message was received. TTCN shall check the MIC field.
- Intransmission, TTCN computes the MIC before sending the SL-DCH messages to SS-UE.

The SS-UE is configured by TTCN over sidelink system control port to receive/transmit SLSS. The SS-UE shall report
SLSS reception over the sidelink system indication port.

4293 Direct Communication test model

The UE under test is configured in Test loop mode E [FFS], ciphering (PDCP on STCH) is not enabled unless specified
otherwise in the test case and ROHC is not configured.

The SS-UE is configured in coverage or out of coverage. L1, MAC and RLC are configured in normal way, they shall
perform al of their functions. PDCP is configured in normal mode or in 'no header manipulation' special modein STCH
security test cases:

- When configured in normal mode, PDCP shall perform all of its functions. PDCP ciphering is not enabled unless
specified otherwise in the test caseand ROHC is not configured.

- When configured in 'no header manipulation” mode, no header manipulation shall be performed in PDCP layer in
both directions. the SS-UE shall not add PDCP header (in transmission) and remove PDCP Header (in
reception). PDCP state variables shall be maintained by SS-UE PDCP layer. PDCP ciphering is enabled when
specified in the test and ROHC is not configured .

The SL_DATA port for transmission and reception of STCH data is above PDCP. The STCH data is considered as raw
data.

ETSI



3GPP TS 36.523-3 version 12.6.0 Release 12 53 ETSI TS 136 523-3 V12.6.0 (2016-08)

4.3 SAE Test Model

43.1 NAS Test Model
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Figure 4.3.1-1: NAS Test Model

The NAS emulator isaparalel test component which handles NAS security, with the help of external functionsto
perform the integrity and (de)ciphering.

The interface between the emulator and the TTCN (co-ordination messages) handle data as TTCN-3 values. The
interface between the emulator and the SS handles the RRC messages as TTCN-3 values, containing (where applicable)
secure, encoded NAS messages.

The NAS emulator is not part of the test case in terms of verdict assignment (i.e. it does not check the correctness of any
protocol message). Nevertheless, in case of fatal errors such as encode/decode errors, the NAS emulator sets the verdict
to inconclusive and terminates immediately - which causes the test case to terminate. I.e. the NAS emulator does not
resolve error situations.
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4.4 Inter RAT Test Model

4.4.1 E-UTRAN-UTRAN Inter RAT Test Model
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Figure 4.4.1-1: Test model for Inter RAT E-UTRAN-UTRAN testing

The model consists of dual protocol stack one for E-FUTRAN and one for UTRAN. The TTCN implementation for
E-UTRAN and UTRAN functionalities will be in separate Parallel Test Components. The SS E-UTRAN part is same as
the model defined in clause 4.2.2 for RRC testing.

The SSUTRAN part consisting of PHY, MAC, RLC and PDCP (optionally) (IF PS user RB established only), are
configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be
performed in RLC (AM/UM) and MAC (TM RLC). Integrity is enabled, and SS shall provide RRC emulator for
integrity protection calculation and checking and 'Direct transfer' adaptation. Ports are above RLC (CS RAB and
SRBO0), PDCP (PS RAB) and RRC Emulator (SRB1 to SRB4).

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
in E-UTRAN. Ciphering is enabled in UTRAN.

4411 User data over UTRAN

User data transferred over UTRAN is distinguished between:
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Raw user data (raw mode),
IP data (IP mode).
Depending upon whether the user dataiis relevant for the purpose of test, several scenarios are listed:
Raw user data relevant for the purpose of test,
IP datarelevant for the purpose of test,

| P data, considered as |P signalling, not directly relevant for the purpose of test.

441.1.1 Raw user data over UTRAN

The raw user data can be as RLC SDUs and PDCP SDUs. The DL and UL user data are routed to UTRAN_PTC (Fig.
4.4.1.1.2-1). TheIP stack in SSis not involved for all raw user data applications.

RLC SDUs isapplied if the test loop mode 1 with loopback of RLC SDUsin TS 34.109 [9] is activated. PDCP in SSis
not configured in this case; the DL and UL user data are routed to UTRAN_PTC viathe RLC port.

Theraw user dataas PDCP SDUs s applied in the following cases:
the test loop mode 4 (TS 34.109 [9)]) is activated,
the test loop mode 1 is activated with loopback of PDCP SDUs (TS 34.109 [9]),
the test loop mode B (TS 36.509 [4]) is activated and raw datais|ooped back on UTRAN,

IP raw datais another type of raw user data. The test loop mode is not activated. This case is applied when sending
uplink dataistriggered by the upper tester.

PDCP and optional RoHC are configured in SS, the DL and UL user data are routed to UTRAN_PTC viathe PDCP
port.

Feeding raw user dataislargely used in the pure UTRAN test in TS 34.123-3[7].

441.1.2 IP data over UTRAN

The |P dataover UTRAN isapplied to E-UTRA-UTRAN I-RAT and UTRAN test cases. The IP stack in SSis
involved. IP datais considered as:

I P packets data (1P mode) relevant for the purpose of test,
IP signalling (1P mode), to be handled in TTCN at IP Layer

One of the IP signalling handling is the stateless address auto configuration for IPv6, illustrated in Fig. 4.4.1.1.2-1.
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Figure 4.4.1.1.2-1: UTRAN IP test model with an ICMPv6 server

44113 Routing IP data
The routing of user datais the function of DRB-Mux and controlled by arouting table.

If thereis no entry in the routing table for agiven RB, it is considered being in raw mode, raw user datais routed to
or from the UTRAN PDCP port.

If thereisan entry in the routing table for agiven RB, it is considered being in P mode, |P datais routed to or from
the IP stack.

For EUTRA-UTRAN or UTRAN test, the routing entry parameters in the DRB-Mux's routing table are specified as
(RAT=Utran, cell-id=-1, RB id). SS PDCP entity does not belong to a particular cell; the cellld shall be assigned to the
value -1. Consequently, the UTRAN cell id provided in DRB-Mux is set to cell-id=-1.

I P protocol information of 1P data (protocol, local | P address, local port, remote | P address, and remote port) is also
provided in the routing table. More information can be found in 4.2.4.
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4.4.2 E-UTRAN-GERAN Inter RAT Test Model
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Figure 4.4.2-1: Test model for Inter RAT E-UTRAN-GERAN testing

The model consists of dual protocol stack one for E-UTRAN and one for GERAN. The TTCN implementation for
E-UTRAN and GERAN functionalities will be in separate Parallel Test Components. The SS E-UTRAN part isthe
same as the model defined in clause 4.2.2 for RRC testing.

The SS GERAN model for GPRS consistsof L1, MAC/ RLC and LLC, configured in norma mode. SNDCP may also
be configured. If SNDCP is configured, this shall reference the LL Entity by the LLMEId. They shall perform all of
their functions normally. Ciphering is enabled and shall be performed in LLC. XIDs shall be sent/received by the TTCN
and the TTCN will then send the XID information to the SSusingthe G_CLLC_XID_Config_REQ ASP. Ports are
above RLC (GRR messages), LLC (NAS and Data) and SNDCP (User Data).

The SS GERAN model for GSM consists of L1, L2 (MAC/ RLC), configured in normal mode. They shall perform all
of their functions normally. Ciphering is enabled and shall be performed in L1. Ports are above L 2.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
in E-UTRAN. Ciphering is enabled in GERAN.

4421 User data over GERAN

User data transferred over GERAN is distinguished between:
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Raw user data (raw mode),
IP data (IP mode).
Depending upon whether the user dataiis relevant for the purpose of test, several scenarios are listed:
Raw user data relevant for the purpose of test,
IP datarelevant for the purpose of test,

| P data, considered as |P signalling, not directly relevant for the purpose of test.

4421.1 Raw user data over GERAN

The raw user data can be as RLC blocks and SNDCP SDUs. The DL and UL user data are routed to GERAN PTC (Fig.
4.4.2.1.2-1). ThelP stack in the SSisnot involved for all raw user data applications.

RLC blocks are applied if testloop mode B (TS 36.509 [4]) is activated and raw datais looped back on GERAN.

IP raw datais another type of raw data. The testloop mode is not activated. This case is applied when sending uplink
dataistriggered by the upper tester.

SNDCP and optionally RoHC are configured in the SS, DL and UL user data are routed to GERAN_PTC viathe
SNDCP port.

4421.2 IP data over GERAN

The |P data over GERAN is applied to EUTRA — GERAN |-RAT test cases. The IP stack in the SSisinvolved. |P data
is considered as:

- IP packets data (1P mode) relevant for the purpose of the test,
- IPsignalling (IP mode), to be handled inthe TTCN at IP layer.

One of the IP signalling handling is the stateless address auto configuration for IPv6, illustrated in Figure 4.4.2.1.2-1.
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Figure 4.4.2.1.2-1: GERAN IP test model with an ICMPv6 server

44213 Routing IP data
The routing of user datais the function of the DRB-Mux and is controlled by a routing table.

If thereis no entry in the routing table for agiven NSAPI, it is considered to be in raw mode, raw user datais routed to
or from the GERAN SNDCP port.

If thereis an entry in the routing table for agiven NSAPI, it is considered to be in IP mode, |P data is routed to or from
the IP stack.

For EUTRA-GERAN, the routing entry parametersin the DRB-Mux's routing table are specified as (RAT = GERAN,

cell-id, NSAPI). IP protocol information of IP data (protocol, local 1P address, local port, remote | P address, and remote
port) is also provided in the routing table. More information can be found in clause 4.2.4.
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4.4.3 E-UTRAN-CDMAZ2000 Inter RAT Test Model
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Figure 4.4.3-1: Test model for InterRAT E-UTRAN-CDMA2000 HRPD testing
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The model consists of adual protocol stack, one for E-UTRAN and one for eHRPD. The TTCN implementation for
E-UTRAN and eHRPD functionalities will be in separate Parallel Test Components. The SS E-UTRAN part is same as
the model defined in clause 4.2.2 for RRC testing.

The eHRPD part emulation in SSis considered as a black box. The commands/Indications port is used for commanding
the SSto bring the UE into the desired state and monitoring the progress. The System commands and indications are
designed with principle of having minimum command/indication per eHRPD procedure hence avoid racing conditions
and timing issues. By default, the execution order of sub procedures (e.g. protocol negotiations) cannot be monitored by
TTCN. The SS emulations shall be compliant with respective 3GPP/3GPP2 core specifications and guarantee execution
order of respective eHRPD procedures as per relevant 3GPP/3GPP2 test/core specifications.

The C2KTUNNEL port is used for routing encapsul ated

1. pre-registration messages (i.e. messages encapsulated in ULInformationTransfer and DLInformationTransfer) in
the EUTRAN cell to the eHRPD and

2. handover related eHRPD messages (i.e. messages encapsulated in Handover FromEUTRAPTepar ationRequest/
ULHandover PreparationTransfer/ MobilityFromEUTRACommand).

The SS eHRPD part consists of Physical, MAC, Security, Connection, Session, Stream, Application and Layers for PPP
and IP configured in normal mode. They shall perform all of their functions normally. Encryption may be enabled and
performed in security layer.

The CDMA2000 eHRPD emulation in the SS supports the following layers and protocols:
- Physical layer (Subtype 2).
- MAC layer:

Enhanced (Subtype 0, Subtype 1) Control Channel MAC Protocol (ECH).

Enhanced (Subtype 1) Forward Traffic Channel MAC Protocol (E-F-TCH).

Enhanced (Subtype 1) Access Channel MAC Protocol (E-ACH).

Subtype 3 Reverse Traffic Channel MAC Protocol (R-TCH).
- Security Layer:
- Default Security Protocol (Security).

- Connection Layer:

Default Air Link Management Protocol (ALMP).

Default Connected State Protocol (CSP).
- Default Packet Consolidation Protocol (PCP).
- Inter-RAT Signalling Adaptation Protocol (IR-SAP) (required only for optimized handover).
- Inter-RAT Initialization State Protocol (IR-Init SP) (required only for optimized handover).
- Inter-RAT Idle State Protocol (IR-1dle SP) (required only for optimized handover).
- Inter-RAT Route Update Protocol (IR-RUP) (required only for optimized handover).
- Inter-RAT Overhead Messages Protocol (IR-OMP) (required only for optimized handover).
- Session Layer:
- Default Session Management Protocol (SMP).
- Default Address Management Protocol (AMP).
- Default Session Configuration Protocol (SCP).

- Stream Layer:
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- Default Stream Protocol (DSP).
- Application Layer:
- Default Signalling Application:
- Signalling Network Protocol (SNP).
- Signalling Link Protocol (SLP).
- Enhanced Multi-Flow Packet Application:
- Route Selection Protocol (RSP).
- Radio Link Protocol (RLP).
- Location Update Protocol (LUP).
- Flow Control Protocol (FCP).
- Alternate Enhanced Multi-Flow Packet Application (to be listed along with EMPA during SCP negotiation)
- Above eHRPD:

PPP: Vendor Specific Network Control Protocol (PPP:VSNCP).

PPP: Vendor Specific Network Protocol (PPP:VSNP).

PPP: Link Control Protocol (PPP;LCP).

PPP: Extensible Authentication protocol-Authentication and Key Agreement’ (PPP:EAP-AKA’).
- IPv4,
- IPv6.

During pre-registration phase, one cell per preRegistrationZonel D (ColorCode) to be simulated will be configured by
TTCN with power level as‘off’, or as specified by the test case. The SS will be issued System commands for pre-
registration and expect the appropriate system indications.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
in E-UTRAN. Encryptionis enabled in HRPD.

4.4.3.2 E-UTRAN-CDMA2000 1xRTT Inter RAT test model
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Figure 4.4.3.2-1: Test model for InterRAT E-UTRAN-CDMA2000 1xRTT testing

The IXRTT test model consists of adual protocol stack, one for E-UTRAN and one for IXRTT. The TTCN
implementation for E-UTRAN and IXRTT functionalities are in separate Parallel Test Components. The SS E-UTRAN
part is same as the model defined in clause 4.2.2 for RRC testing.

The IXRTT part emulation in SSis considered as a black box. The commands/Indications port is used for commanding
the SSto bring the UE into the desired state and monitoring the progress. The System commands and indications are
designed with principle of having minimum command/indication per IXRTT procedures hence avoid racing conditions
and timing issues. By default, the execution order of sub procedures(e.g. protocol negotiations) cannot be monitored by
TTCN. The SS emulations shall be compliant with respective 3GPP/3GPP2 core specifications and guarantee execution
order of respective IXRTT procedures as per relevant 3GPP/3GPP2 test/core specifications.

The C2KTUNNEL port is used for routing encapsul ated
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1. pre-registration messages (i.e. messages encapsulated in CSFBParameter sResponseCDMA2000,
ULInformationTransfer and DLInformationTransfer) in the EUTRAN cell to the IXRTT and

2. handover, e-CSFB related 1XRTT messages (i.e. messages encapsulated in
Handover FromEU TRAPr eparationRequest/ ULHandover PreparationTransfer/
MobilityFromEUTRACommand).

The SS IXRTT part consists of Physical, MAC, LAC, Session, Stream, Application and Layers for PPP and |P
configured in normal mode. They shall perform all of their functions normally. Encryption may be enabled and
performed in security layer.

The CDMAZ2000 1xRTT emulation in the SS supports the following layers and protocols:
- Physical layer.
- MAC layer:

Signalling Radio Burst protocol.

Radio Link Protocol for Data services.

Forward and Reverse Packet Data Channel functions.

Multiplexing and QoS Delivery.

- Link Access Control:

Authentication and Message Integrity sublayer [optional].

ARQ sublayer.

Addressing.

Utility.
- Segmentation and Reassembly.

- Layer 3:
- Super visioning and Configuration Management.
- Signalling Protocoal.

During pre-registration phase, one cell per preRegistrationZonel D (ColourCode) to be simulated will be configured by
TTCN with power level as‘off’, or as specified by the test case. The SS will be issued System commands for pre-
registration and expect the appropriate system indications.

The UE is configured in normal mode or loop back mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC
is not configured in E-UTRAN. Encryption may be enabled in IXRTT.
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4.4.4 E-UTRAN FDD-TDD Inter RAT Test Model
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Figure 4.4.4-1: Test model for Inter RAT E-UTRANFDD-TDD testing

The model consists of dual protocol stack one for E-UTRANFDD and one for EEUTRANTDD. The TTCN
implementation for E-FUTRANFDD and TDD functionalities will be in the same Parallel Test Component. The SS
E-UTRAN (both FDD and TDD) part is the same as the model defined in clause 4.2.2 for RRC testing. SS
E-UTRANFDD and TDD shall be configured as separate cells.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
for both FDD and TDD.
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4.4.5 E-UTRAN-UTRAN-GERAN Inter RAT Test Model
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Figure 4.4.5-1: Test model for Inter RAT E-UTRANFDD-TDD testing

The model consists of integrated protocol stack supporting E-UTRAN, UTRAN and GERAN. The TTCN
implementation for E-UTRAN, UTRAN and GERAN functionalities will be in separate Parallel Test Components. The
SSE-UTRAN part is the same as the model defined in clause 4.2.2 for RRC testing. The SS UTRAN part is the same as
the model defined in clause 4.4.1. The SS GERAN part is same as the model defined in clause 4.4.2.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
in E-UTRAN. Ciphering/Integrity are enabled in UTRAN. Ciphering is enabled in GERAN.
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4.4.6  3GPP-WLAN Inter working Test Model

4.46.1 E-UTRAN-WLAN Inter working Test Model
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Emulator
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Ciphering

WLAN
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Figure 4.4.6.1-1: Test model for E-UTRAN-WLAN interworking testing
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The model consists of adual protocol stack, one for E-UTRAN and one for WLAN. E-UTRAN and WLAN
functionalities are implemented in separate Parallel Test Componentsinthe TTCN. The SS E-UTRAN part is the same
as the model defined in clause 4.2.2 for RRC testing. The WLAN part is specified in clause 4.5.

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured
in E-UTRAN.

NOTE: Itisnot mandatory to support | P address preservation. A UE supporting it will include
INTERNAL _IP4 ADDRESS or the INTERNAL _IP6_ADDRESS attribute or both in the
CFG_REQUEST Configuration Payload within the IKE_AUTH request message. The ePDG then relays
in the IKEv2 Configuration Payload (CFG_REPLY) of the final IKE_AUTH response message the
remote | P address information to the UE. Reference 24.302 [67] clause 7.2.2(UE) and 7.3.1(ePDG).
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4.4.6.2 UTRAN-WLAN Inter working Test Model
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Figure 4.4.6.2-1: Test model for UTRAN-WLAN interworking testing

The model consists of adual protocol stack, one for UTRAN and one for WLAN. UTRAN and WLAN functionalities
areimplemented in separate Parallel Test Componentsin the TTCN. The SSUTRAN part is the same as the model
defined in clause 4.4.1. The SSWLAN part is defined in clause 4.5.
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4.5 Generic WLAN Test Model

The generic WLAN test model is applicable for IMS over WLAN testing, as well as for E-UTRAN/UTRAN-WLAN
interworking testing. The TTCN and SS implementations emulate an untrusted Non-3GPP |P Access as specified in
TS 23.402 [63]: Thereisthe WLAN access point (WLAN AP) and the emulation of ePDG and AAA-server.

451 WLAN Access Point

The WLAN access point emulation is done at the SS with afew configuration parameters provided by TTCN. The
following layers need to be supported:

- Station Management Entity
- Physical layer:
- Physical Sublayer Management Entity
- Physical layer Convergence procedure
- Physical Medium Dependent
- MAC layer:
- MAC Management Entity
- MAC sublayer
- Also contains security services
- ANQP element and HS 2.0 ANQP Network elements
WLAN security protocol using WPA/WPA2 algorithms shall be supported.

45.2 ePDG/AAA-Server Emulation

An IPsec tunnel is established between the UE being in the untrusted network and the ePDG: Establishment,

mai ntenance and release of the IPsec tunnel requires I P signalling between the tunnel end-points (UE, ePDG) according
to RFC 5996 [64] and TS 33.402 [25]. | P data between the UE and the emulated 3GPP network is transferred through
the IPsec tunnel by using UDP Encapsulation of |Psec ESP Packets according to RFC 3948 [65].

Figure 4.5.2-1 shows the principle of the IPsec tunnel. Note that the | P addresses of 3GPP and non-3GPP network shall
be different.
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Figure 4.5.2-1: IPsec tunnel for untrusted Non-3GPP IP Access to 3GPP network

During establishment of the I Psec tunnel, parameters for authentication and authorization (EAP AKA) are exchanged
between the ePDG and the AAA-server (see TS 33.402 [25] clause 8).

The means for establishment, maintenance and release of the |Psec tunnel shall be provided by the SS. The TTCN does
not deal with IKE messages as such. In addition to the | P test model of clause 4.2.4 there are the following requirements

for SSimplementation:
- IPsec tunnelling according to RFC 5996 [64] (IKEv2) and RFC 3948 [65]

- Emulation of EAP AKA according to RFC 4187 [66] i.e. interworking between 1Psec (ePDG) and emulated
AAA-server

The enhancement of the common I P test model of clause 4.2.4 is shown in figure 4.5.2-2.
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Figure 4.5.2-2: Generic WLAN Test Model

Further implementation requirements:

I Psec tunnel handling is controlled by the TTCN with static parameters

DNS for dynamic selection of the ePDG is handled in the TTCN according to the common IP test model
DHCP and ICMPv6 can be handled in the TTCN when needed (asfor E-UTRA or UTRAN)

IMS SIP/SDP signalling is handled in the TTCN asfor E-UTRA or UTRAN

RTP/RTCP loopback model can be configured in the same way asfor E-UTRA

Routing of IP packets from and to WLAN is controlled by the DRB-Mux in the same way asfor E-UTRA or
UTRAN

In the context of the IPsec tunnel, logically two instances of the DRB-Mux can be considered:

Uplink

- lower DRB-Mux to distinguish whether a UDP packet is IKE or ESP data
- an IKE or ESP packet needs to be routed to the | Psec tunnel

- upper DRB-Mux to handle | P packets coming out of the IPsec tunnel

Downlink

- upper DRB-Mux to distinguish whether an IP packet shall be sent into the I Psec tunnel
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- lower DRB-Mux to determine routing of IKE/ESP packets (i.e. the packets inside the tunnel)

) Upper Tester Interface

This clause describes the handling of Upper Tester Commands at the system interface. The internal handling of those
commandsin TTCN isout of scope.

Inthe TTCN, the Upper Tester islocated at the MTC; therefore there is one interface to the system adaptor common for
al RATs.

51 Definitions

Upper test (UT) commands are commands at the UT interface and can be distinguished as:

- AT commands:
Well-defined commands specified in 3GPP core specifications like TS 27.007 [32].
At the UT interface AT commands shall be used as defined in the core specifications. It is out of scope of the
TTCN implementation whether or not an AT command is supported by the UE and whether automatic operation
or manual intervention is used.
All AT commands are sent as AT command strings as defined in clause 5.2. If an AT command is not
implemented in the UE, the system adaptor needs to parse the AT command and map it to an appropriate
proprietary command (which is out of scope for this document). If required, the system adaptor then also needs
to provide a response appropriately formatted as an AT string, as expected by the TTCN.

- MMI commands:
In context of this specification MMI commands are commands for which thereis no AT command defined in
any core specification. Thisis independent from the operation (manual or automatic).

For each UT command the interactions between the system adaptor and the UE can be distinguished as either an
automatic operation or requiring manual intervention.

- Automatic operation:
Thereis no interaction needed by the test operator i.e. the UT command is performed automaticaly (e.g. by
using the UE's AT command interface). It is up to the system adaptor implementation to use the given UT
command or map it to proprietary UE command(s) depending on each UE implementation (see clause 5.2).

- Manual intervention:
The UT command is performed by atest operator (e.g. by manual handling of the UE). The interaction between
the SS and the operator, and the operator and the UE is up to the system adaptor implementation and out of
scope for TTCN.

The TTCN implementation shall be the same for both modes. There shall be no difference between automatic operation
and manual intervention.

NOTE: Annex E shows message flows for manual intervention and automatic operation in different scenarios.

Thisillustrates the behaviour at the system adapter and shows that the behaviour isthe samein TTCN for
both modes.

5.2 Upper Tester ASPs

There is one primitive defined carrying either an MMI or an AT command to be sent to the system adaptor and one
common confirmation primitive to be sent by the system adaptor.
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TTCN-3 ASP Definition

Type Name

UT_SYSTEM_REQ

TTCN-3 Type

Record

Cmd

TTCN-3 Type Junion

AT

charstring carrying the AT command as defined in TS 27.007 [32],
TS 27.005 [31] and TS 27.060 [33]

MMI

- Cmd (charstring)

- List of parameters:
- Name (charstring)
- Value (charstring)

CnfRequired

TTCN-3 Type [Ut_CnfReq_Type

CNF_REQUIRED: SS shall reply with one confirmation (NOTE)
NO_CNF_REQUIRED: SS shall swallow any confirmation generated

LOCAL_CNF_REQUIRED: SS shall immediately send one
confirmation when the command is submitted to the UE i.e.
in case of operator interaction when the operator has
confirmed the command, but SS shall not wait for the UE
responding(NOTE)

NOTE: Inthe TTCN, a confirmation shall only be requested in cases when there is no signalling from the UE
being triggered by the MMI/AT command

TTCN-3 ASP Definition

Type Name UT_COMMON_CNF
TTCN-3 Type Record
Result TTCN-3 Type [boolean
true: success
false: failure
NOTE: In case of AT commands, the SS shall return false if and

only if the UE comes back with "ERROR" as result code according to
ITU-T Rec V.250 clause 5.7 [60]. In case of e.g. "+CME ERROR" the
SS shall return true and put the UE's response into the ResultString

ResultString

TTCN-3 Type [charstring

response by the UE for commands which request the UE to return a
result, optional

In case of AT commands, ResultString shall contain the complete line
according to the specification of the AT command.

The following MMI commands are defined.
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Table 5.1: MMI commands
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Command Parameters
Name | Value
"SWITCH_ON" (none)
"SWITCH_OFF" (none)
"POWER_ON" (none)
"POWER_OFF" (none)
"INSERT USIM" "UsIM" | <USIM>
"REMOVE_USIM" (none)
"CHECK_ PLMN" "PLMN" | <PLMN ID>
"CHECK_ETWS_INDICATION" “WARNING1” <WARNING1>
“WARNING2” <WARNING2>
“CHECK_ETWS_ALERT” (none)
“CHECK_ETWS_NO_ALERT” (none)
"CHECK_CMAS_INDICATION" “WARNING1” <WARNING1>
“WARNING2” <WARNING2>
“CHECK_CMAS_ALERT” (none)
“CHECK_CMAS_NO_ALERT” (none)
"HRPD_PDN_CONNECTION" (none)
“CHECK_MESSAGE_DISPLAYED” "Length" <Length>
"Msg" <Msg>
“CHECK_SMS_LENGTH_CONTENT "Length" <Length>
S" "Msg" <Msg>
"CONFIGURE_SMS ONLY" (none)
"DISABLE EPS CAPABILITY" (none)
"DETACH NON _ EPS" (none)
"CLEAR_STORED_ASSISTANCE_D (none)
ATA"
"CHECK_DTCH_THROUGHCONNEC (none)
TED"
"GERAN_UPLINK DATA" (none)
"SELECT_CSG" "PLMN" <PLMN ID>
"CSG" <CSG ID>
“TRIGGER_USER_RESELECTION" (none)
"REQUEST_NON_CALL_RELATED (none)
Ss”
"MBMS_SERVICE_INTEREST" "PLMN" <PLMN ID>
"Service" <MBMS Service
1D>
"Interest" "ON"/"OFF"
"SAI" <MBMS SAI>
“MBMS_SERVICE_ACTIVE” "Service" <MBMS Service
ID>
"SAI" <MBMS SAI>
“Active” "ON"/ "OFF"
“MBMS_PRIORITY_OVER_UNICAST | "Priority Over "FALSE"/
" Unicast" "TRUE"
"CHECK_ETWS_NO_INDICATION" “WARNING1” <WARNING1>
“WARNING2” <WARNING2>
"CHECK_CMAS_NO_INDICATION" “WARNING1” <WARNING1>
“WARNING2” <WARNING2>
"CHECK_CALL_DISPLAY" "ToDisplay" <NAME>/<NUM
BER>
"CHECK_CSG" "CSG" <CSGID >
"Included" "FALSE"/
"TRUE"
"CHECK_NITZ_DST" "DaylightSaving DST
Time:"
"CHECK_RESPONSE_DISPLAY" "ToDisplay" <STRING>
"CHECK_SS_USER_IND" "Supplementary | <SUPPLEMEN
Service" TARY
SERVICE>
"ToDisplay" <STRING>
“CHECK_SS_USER_IND_FAILURE” (none)
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"CONFIGURE_OPERATIONMODE" "OPERATION <OPERATION
MODE" MODE>
“CONFIGURE_ANDSF_RULE” “ANDSF Rule” <ANDSF
RULE>
“WLAN_ANDSF_CONFIGURED” (none)
“WLAN_ANDSF_NOT_CONFIGURED (none)
"CMTLR_DUMMY" (see Note) "Notification <NOTIFICATIO
Type” N TYPE>
"CCFC_DUMMY" (see Note) "Status” <STATUS>
"CNAP_DUMMY" (see Note) "Testname” <TESTNAME>
"CTZE_DUMMY" (see Note) "Year <YEAR>
"Month" <MONTH>
"Day" <DAY>
"Hour" <HOUR>
"Minutes" <MINUTES>
"Seconds" <SECONDS>
"TimeZone" <TIMEZONE>
"CMWN_DUMMY" (see Note) (none)
“D2D_DISCOVERY_CLEAR” (none)

“D2D_DISCOVERY_CONFIGURATIO

“ProSeApplicati

<charstring>

N” onID”
"PLMN_List" <PLMN
ID_List>
T4005 <T4005>
“‘D2D_DISCOVERY” “ProSeApplicati | <charstring>
onID”
“Announce” "ON"/"OFF"
“Monitor” "ON"/ "OFF"

Note:

These MMI commands are used to indicate to the SS that a UT
response is expected by the TTCN in the case when the AT
command is not supported. They can be ignored if the UE
supports the AT command. The prefix of these commands
matches the start of the AT response expected by the TTCN

Thefollowing AT commands are applied in TTCN.
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Command Reference
ATD TS 27.007 [32]
ATA TS 27.007 [32]
ATH TS 27.007 [32]
AT+CGEQOS TS 27.007 [32]
AT+CGTFT TS 27.007 [32]
AT+CGDSCONT TS 27.007 [32]
AT+CGACT TS 27.007 [32]
AT+CGCMOD TS 27.007 [32]
AT+CGDCONT TS 27.007 [32]
AT+CMGD TS 27.005 [31]
AT+CSMS TS 27.005 [31]
AT+CPMS TS 27.005 [31]
AT+CMGF TS 27.005 [31]
AT+CSCS TS 27.007 [32]
AT+CSCA TS 27.005 [31]
AT+CMGW TS 27.005 [31]
AT+CMSS TS 27.005 [31]
AT+CMMS TS 27.005 [31]
AT+CSMP TS 27.005 [31]
AT+CGEQREQ TS 27.007 [32]
AT+CCLK TS 27.007 [32]
AT+COPS TS 27.007 [32]
AT+CGATT TS 27.007 [32]
AT+CEMODE TS 27.007 [32]
AT+CEN TS 27.007 [32]
AT+CLIP TS 27.007 [32]
AT+CLIR TS 27.007 [32]
AT+COLP TS 27.007 [32]
AT+CCFC TS 27.007 [32]
AT+CHLD TS 27.007 [32]
AT+CEPPI TS 27.007 [32]
AT+CDU TS 27.007 [32]
AT+CHCCS TS 27.007 [32]
AT+COLR TS 27.007 [32]
AT+CCWA TS 27.007 [32]
AT+CNAP TS 27.007 [32]
AT+CLCK TS 27.007 [32]
AT+CPWD TS 27.007 [32]
AT+CTZR TS 27.007 [32]
AT+CTZU TS 27.007 [32]
AT+CUSD TS 27.007 [32]
AT+CMWI TS 27.007 [32]
AT+CPSMS TS 27.007 [32]

The settingin TTCN of the AT command elements listed in Table 5-3 may require adaptation to the UE dependent
interpretation of the element. It shall be handled by the system adaptor.

Table 5-3: AT commands elements

Element

Reference

TTCN Setting

<cid>

TS 27.007 [32] |EPS Bearer Identity or PDP Context Identity
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6 ASP specifications

6.1 General Requirements and Assumptions
The following common reguirements affect ASP definitions:
- Thedefinition of ASPs shall have no impact on the common system architecture or on the performance.
- The codec implementation is out of scope of the present document.
- For peer-to-peer PDUs contained in an ASP encoding rules need to be considered acc. to the respective protocol:
- ASN.1BER and PER.
- Tabular notation for NAS PDUs or layer 2 data PDUs.

There are no encoding rules being defined for top level ASP definitions and information exchanged between the test
executable and the System Adaptor (SA) only. Instead encoding depends on implementation of the codec and the SA.

There are no encoding rules being defined for ASPs between TTCN-3 components. Thisisimplementation dependent.
Info elements defined in the protocol specifications (e.g. RRC) shall be re-used in configuration ASPs as far as possible.
For optional fields within the configuration ASPs, the following rules will be applied:

- For ASN.1 fields - these will follow the same rules as defined in the RRC specification [19].

- For TTCN-3 fields - when the current configuration of an optional field isto be 'kept asit is' then the field will
be set to omit.

- For TTCN-3 fields - when the current configuration of an optional field is to be rel eased/del eted then a separate
option is provided in aunion.

6.1.1 IP ASP requirements

6.1.2 Enhancement of IP ASP for handling IMS signalling

The IMS test model handling registration signalling introduces | Psec and SigComp layers into the IP test model in
Figure 4.2.5.2-1. The ASP on system port IP_SOCK needs to be enhanced to provide additional configuration/control
functions for 1Psec and SigComp. The enhanced IP ASP should contain:

1. Functionto clean all 1Psec and SigComp configurations and to put the IPsec and SigComp in the initial state.

2. Function to return SigComp layer a Compartment Id instructing SigComp layer to save the state of areceived
message which was compressed.

Function to start or stop signalling compression in sending direction (the SS to the UE) of SigComp.
Function to set security parameters (per security association) in IPsec layer.
A flag indicating whether SigComp layer shall be included in the data path when establishing a connection.

A flag indicating whether the received message was compressed by SigComp.

A L R

A parameter to point to a compartment used by SigComp to send a message.
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6.2 E-UTRAN ASP Definitions
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Figure 6.2-1: E-UTRAN ASP Test Model

6.2.1 Configuration Primitives

Annex D contains the ASP definitions for configurations.

6.2.2 Signalling Primitives

Annex D contains the ASP definitions for configurations.
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6.2.3 Co-ordination Messages between NAS Emulation PTC and EUTRA

PTC
TTCN-3 ASP Definition
Type Name SRB_COMMON_REQ
TTCN-3 Type Record
Common Part TTCN-3 Type |record

Cellld cellid
Routinglnfo SRBO, SRB1, SRB2
TimingInfo system frame number and sub-frame number or "Now"
Controlinfo CnfFlag: (normally false)

FollowOnFlag:

true: Indicates that the message(s) to be sent on the same TTI will

follow

NOTE 1: If the same TiminglInfo is not used in the messages to be
sent on the same TTI, the SS shall produce an error.

false: Indicates that no more message(s) will follow.

Signalling Part TTCN-3 Type record
Rrc TTCN-3 Type union
omit:
NAS message shall be present; NAS message shall be sent in
DLInformationTransfer
present, NAS message present:
(piggybacked) NAS PDU shall be security protected (if necessary) and
inserted in RRC PDU's NAS_DedicatedInformation
present, NAS message omit:
(RRC message does not contain NAS information)
Ccch DL_CCCH_Message as define in TS 36.331 [19], clause 6.2.1
Dcch DL _DCCH_Message as define in TS 36.331 [19], clause 6.2.1
Nas TTCN-3 Type [record
omit:

RRC message shall be present; RRC message does not contain

(piggybacked) NAS PDU

present, RRC message omit:

NAS message shall be sent embedded in DLInformationTransfer

present, RRC message present:

NAS message is piggybacked in RRC message

NOTE 2: In case of RRC message being sent on CCCH or does not
have IE NAS_DedicatedInformation NAS message shall be
omitted.

SecurityProtectioninfo

security status (if protected with integrity and/or ciphering, if at all)

NAS message

union of all NAS messages define for DL except SECURITY
PROTECTED NAS MESSAGE

TTCN-3 ASP Definition

Type Name SRB_COMMON_IND
TTCN-3 Type Record
Common Part TTCN-3 Type |record
Cellld cellid
RoutingInfo SRBO, SRB1, SRB2
TimingInfo system frame number; sub-frame number when PDU has been received
Signalling Part TTCN-3 Type record
Rrc TTCN-3 Type union
omit:
NAS message shall be present; NAS message is received in
ULInformationTransfer
present, NAS message present:
NAS_DedicatedInformation contains unstructured and security
protected NAS PDU and the NAS message contains the deciphered
message in structured format
present, NAS message omit:
(RRC message does not contain NAS information)
Ccch UL_CCCH_Message as define in TS 36.331 [19], clause 6.2.1
Dcch UL DCCH_Message as define in TS 36.331 [19], clause 6.2.1
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TTCN-3 ASP Definition
Nas TTCN-3 Type [record
omit
RRC message shall be present; RRC message does not contain
(piggybacked) NAS PDU
present, RRC message omit
NAS message has been received in ULInformationTransfer
present, RRC message present
NAS message is piggybacked in RRC message

SecurityProtectioninfo security status (if protected with integrity and/or ciphering, if at all),
nas count
NAS message union of all NAS messages define for UL except SECURITY

PROTECTED NAS MESSAGE

TTCN-3 ASP Definition

Type Name NAS_CTRL_REQ
TTCN-3 Type Record
Common Part TTCN-3 Type [record
Cellld cellid
Routinglnfo (not used for configuration)
TimingInfo current system frame number; sub-frame number
(always provided by the SS)

Result Success or error

(in case of error an SS specific error code shall be provided,; this will not
be evaluated by TTCN but may be useful for validation)

Primitive specific Part TTCN-3 Type lunion
Security Start/Restart
Integrity
Ciphering
NasCountReset
Release
NAS Count get
set

TTCN-3 ASP Definition

Type Name NAS_CTRL_CNF
TTCN-3 Type Record
Common Part TTCN-3 Type [record
Cellld cellid
Routinglnfo (not used for configuration)
TimingInfo current system frame number; sub-frame number
(always provided by the SS)
Result Success or error

(in case of error an SS specific error code shall be provided; this will not be
evaluated by TTCN but may be useful for validation)

Primitive specific Part TTCN-3 Type Junion
Security (contains no further information)
NAS Count get
set

6.3 UTRAN ASP Definitions

The UTRAN ASP definitions are specified according to 3GPP TS 34.123 [ 7], clause 6A.3.
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6.3.1 Void

6.3.2 ASPs for Data Transmission and Reception

TTCN-3 ASP Definition
Type Name U RLC_ AM REQ
TTCN-3 Type union
Port UTRAN AM
RLC AM_DATA REQ TS 34.123-3, clause 7.3.2.2.34
RLC_AM_TestDataReq TS 34.123-3, clause 7.3.3.1
TTCN-3 ASP Definition
Type Name U RLC_AM_IND
TTCN-3 Type union
Port UTRAN AM
RLC AM DATA CNF TS 34.123-3, clause 7.3.2.2.34
RLC_AM_DATA IND TS 34.123-3, clause 7.3.2.2.34
RLC AM TestDatalnd TS 34.123-3, clause 7.3.3.1
TTCN-3 ASP Definition Port Defined in
UTRAN RLC AM REQ UTRAN AM TS 34.123-3, clause 7.3.2.2.34
UTRAN RLC AM IND UTRAN AM TS 34.123-3, clause 7.3.2.2.34
UTRAN RLC TR REQ UTRAN TM TS 34.123-3, clause 7.3.2.2.33
UTRAN RLC TR IND UTRAN TM TS 34.123-3, clause 7.3.2.2.33
UTRAN RLC UM REQ UTRAN UM TS 34.123-3, clause 7.3.2.2.35
UTRAN RLC UM IND UTRAN UM TS 34.123-3, clause 7.3.2.2.35
RRC_DataReq UTRAN Dc TS 34.123-3, clause 7.1.2
RRC_DataReqInd UTRAN Dc TS 34.123-3, clause 7.1.2

The Invalid_DL_DCCH_Message type is replaced with:

Type Name Invalid_DL_DCCH_Message
TTCN-3 Type NULL
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6.4 GERAN ASP Definitions

6.4.1

ASPs for Control Primitive Transmission

TTCN-3 ASP Definition

Type Name G__ CPHY_CONFIG_REQ

TTCN-3 Type Union

Port GERAN_CL1

G_CL1 CreateCell REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1 DeleteCell REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1 CreateBasicPhyCh REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1_CreateMultiSlotConfig REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1 DeleteChannel REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1 ChangePowerLevel REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1_CipheringControl_REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL1 CipherModeModify REQ

TS 34.123-3, clause 7.3.4.3.2.1

G _CL1 ChModeModify REQ

TS 34.123-3, clause 7.3.4.3.2.1

G CL1 ComingFN_REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL2_HoldPhyinfo_REQ

TS 34.123-3, clause 7.3.4.3.2.2

G _CL1 LlHeader REQ

TS 34.123-3, clause 7.3.4.3.2.1

G_CL2_ MeasRptControl_REQ

TS 34.123-3, clause 7.3.4.3.2.2

G_CL2_NoUAforSABM_REQ

TS 34.123-3, clause 7.3.4.3.2.2

G _CL2 ResumeUAforSABM_REQ

TS 34.123-3, clause 7.3.4.3.2.2

G_CL2 Release REQ

TS 34.123-3, clause 7.3.4.3.2.2

G_CL1_SetNewKey REQ

TS 34.123-3, clause 7.3.4.3.2.1

TTCN-3 ASP Definition

Type Name G_CPHY_CONFIG_CNF
TTCN-3 Type Union
Port GERAN _CL1
ComingFN RFN
L1Header L1Header
None This choice used when neither of the other choices are
selected
TTCN-3 ASP Definition
Type Name G_CRLC_CONFIG_REQ
TTCN-3 Type Union
Port GERAN_CRLC

G _CRLC CreateRLC MAC REQ

TS 34.123-3, clause 7.3.4.3.2.3

G_CRLC_DeleteRLC_MAC_REQ

TS 34.123-3, clause 7.3.4.3.2.3

G_CRLC_DL_TBF_Config_REQ

TS 34.123-3, clause 7.3.4.3.2.3

G_CRLC_UL_TBF Config REQ

TS 34.123-3, clause 7.3.4.3.2.3

TTCN-3 ASP Definition

Type Name G_CRLC_CONFIG CNF
TTCN-3 Type empty record
Port GERAN_CRLC
TTCN-3 ASP Definition
Type Name G _CLLC CONFIG_REQ
TTCN-3 Type Union
Port GERAN_CLLC

G_CLLC_Assign_REQ

TS 34.123-3, clause 7.3.4.3.2.4

G_CLLC Reassign_REQ

TS 34.123-3, clause 7.3.4.3.2.4

G _CLLC CreateLLE REQ

TS 34.123-3, clause 7.3.4.3.2.4

G_CLLC DeleteLLE_REQ

TS 34.123-3, clause 7.3.4.3.2.4

ETSI

ETSI TS 136 523-3 V12.6.0 (2016-08)




3GPP TS 36.523-3 version 12.6.0 Release 12

85 ETSI TS 136 523-3 V12.6.0 (2016-08)

TTCN-3 ASP Definition

Type Name G _CLLC CONFIG_CNF

TTCN-3 Type empty record

Port GERAN_CLLC

ASP Name |G CSNDCP_Activate REQ

PCO Type G_CSAP

Comments | The ASP is used to activate the SNDCP entity

Parameter Name Parameter Type Comments
sNDCPId SNDCPId The SNDCP entity identifier of the cell
ILMEId LLMEId Logical link management entity Id
nSAPI integer The Network Service Access Point Identifier
SAPI SAPI LLC SAPI
0 - RFC 1144 [54] compress;
PCI_Compression INTEGER 1 - RFC 2507 [55] compression;
32 - no compression
0 - ITU-T Recommendation V.42bis [56] compression;
dataCompression INTEGER 1 - ITU-T Recommendation V.44 [57] compression;
32 - no compression
nPDUNumberSync INTEGER 0 - Asynchronous
1 - Synchronous
Detailed Comments

ASP Name |G _CSNDCP_Activate_CNF

PCO Type |G _CSAP

Comments |The ASP is used to get the confirmation of a G_CSNDCP_Activate REQ

Parameter Name Parameter Type Comments
sNDCPId SNDCPId SNDCPentity identifier
nSAPI NSAPI The Network Service Access Point Identifier

Detailed Comments

|

ASP Name |G_CSNDCP_Release REQ

PCO Type |G _CSAP

This ASP is used to inform that the NSAPI is in use and the acknowledge mode peer to peer LLC

Comments operation for the requested SAPI is established.
Parameter Name Parameter Type Comments
sNDCPId SNDCPId The SNDCP entity identifier
nSAPI integer The Network Service Access Point Identifier

Detailed Comments

TTCN-3 ASP Definition

Type Name G_SNDCP_CONFIG_CNF

TTCN-3 Type Record

Port GERAN_CSNDCP

TTCN-3 ASP Definition

Type Name G_SNDCP_CONFIG _REQ

TTCN-3 Type Union

Port GERAN_CSNDCP

G_CSNDCP_Activate REQ

G _CSNDCP_ Release REQ
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ASP Name |G CLLC_ XID_Config REQ
PCO Type |G_CSAP
Comments |The ASP is used to inform the SS of the XID information responded to the UE by TTCN
Parameter Name Parameter Type Comments
ILMEId LLMEId
tLLI TLLI
SAPI SAPI
xID_Info XID_Info the XID parameters responded to the UE/MS

Detailed Comments |

6.4.2  ASPs for Data Transmission and Reception
TTCN-3 ASP Definition
Type Name G__ L2 DATAMESSAGE REQ
TTCN-3 Type Union
Port GERAN_L2

2_UNITDATA_REQ

TS 34.123-3, clause 7.3.4.3.1.1

2 Release REQ

TS 34.123-3, clause 7.3.4.3.1.1

2 _SYSINFO_REQ

TS 34.123-3, clause 7.3.4.3.1.1

TS 34.123-3, clause 7.3.4.3.1.1

2_PagingGPRS_REQ

TS 34.123-3, clause 7.3.4.3.1.1

2 _DATA_REQ

TS 34.123-3, clause 7.3.4.3.1.1

G L
G_L
G L
G L2 Paging REQ
G L
G L
G L

2 GTTP_REQ

TS 34.123-3, clause 7.3.4.3.1.1

The SysInfoType is replaced with:

Type Name SysInfoMsg

TTCN-3 Type Union

SYSTEMINFORMATIONTYPE1

SYSTEMINFORMATIONTYPEZ2

SYSTEMINFORMATIONTYPE3

SYSTEMINFORMATIONTYPE4

SYSTEMINFORMATIONTYPES

SYSTEMINFORMATIONTYPEG

SYSTEMINFORMATIONTYPE13

SYSTEMINFORMATIONTYPE15

SYSTEMINFORMATIONTYPE2bis

SYSTEMINFORMATIONTYPEZ2ter

SYSTEMINFORMATIONTYPEZ2quater

SYSTEMINFORMATIONTYPES5bis

TTCN-3 ASP Definition

Type Name

G__ L2 DATAMESSAGE_IND

TTCN-3 Type

Union

Port

GERAN_L2

2 UNITDATA_IND

TS 34.123-3, clause 7.3.4.3.1.1

2 Release CNF

TS 34.123-3, clause 7.3.4.3.1.1

2 Release IND

TS 34.123-3, clause 7.3.4.3.1.1

TS 34.123-3, clause 7.3.4.3.1.1

2 GTTP_IND

TS 34.123-3, clause 7.3.4.3.1.1

2 DATA_IND

TS 34.123-3, clause 7.3.4.3.1.1

G L
G L
G L
G L2 Estab IND
G L
G L
G L

2_ACCESS_IND

TS 34.123-3, clause 7.3.4.3.1.1

TTCN-3 ASP Definition

Type Name G__ RLC_DATAMESSAGE_REQ
TTCN-3 Type Union
Port GERAN_RLC

G__RLC_ControlMsg_REQ

TS 34.123-3, clause 7.3.4.3.1.2
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TTCN-3 ASP Definition

Type Name G__RLC_DATAMESSAGE_IND
TTCN-3 Type Union
Port GERAN_RLC

G__RLC_ControlMsg_IND

TS 34.123-3, clause 7.3.4.3.1.2

TTCN-3 ASP Definition

Type Name G__LLC DATAMESSAGE_REQ
TTCN-3 Type Union
Port GERAN_LLC

G_LLC_UNITDATA REQ

TS 34.123-3, clause 7.3.4.3.1.3

G_LLC_XID_RES

TS 34.123-3, clause 7.3.4.3.1.3

ASP Name [G_LLC_NULL_IND

PCO Type |G_DSAP

Comments |The ASP is used to receive the LLC NULL frame, sent by the UE for Cell Update.

Parameter Name Parameter Type Comments
ILMEId LLMEId
tLLI TLLI
sAPI SAPI

Detailed Comments |

TTCN-3 ASP Definition

Type Name G__LLC DATAMESSAGE_IND
TTCN-3 Type Union
Port GERAN_LLC

G_LLC_UNITDATA_IND

TS 34.123-3, clause 7.3.4.3.1.3

G_LLC XID_IND

TS 34.123-3, clause 7.3.4.3.1.3

G_LLC_NULL_IND

ASP Name |G SN UNIDATA REQ

PCO Type |G DSAP

c The ASP is used to send a valid IP datagram on the specified NSAPI to the UE/MS by

omments <
unacknowledged transmission.
Parameter Name Parameter Type Comments

sNDCPId SNDCPId
nSAPI integer 5t0 15
n_PDU N_PDU Valid IPv4 or IPv6 datagram

Detailed Comments

|Unacknowledged transmission mode

ASP Name |G_SN_UNITDATA _IND

PCO Type |G DSAP

The ASP is used to receive an IP datagram on the specified NASPI from the UE/MS in unacknowledged

Comments .
transmission mode.
Parameter Name Parameter Type Comments
sNDCPId SNDCPId
nSAPI integer 5t0 15
n_PDU N_PDU IPv4 or IPv6 datagram

Detailed Comments

|Unacknowledged transmission mode

Type Name

SNDCPId

Type Definition

INTEGER

Type Encoding

Comments

The identifier of the SNDCP entity in SGSN
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TTCN-3 ASP Definition

Type Name G__SN_DATAMESSAGE_REQ
TTCN-3 Type Union
Port GERAN_SNDCP

G_SN_UNITDATA _REQ

TTCN-3 ASP Definition

Type Name G__SN_DATAMESSAGE_IND
TTCN-3 Type Union
Port GERAN_SNDCP

G_SN_UNITDATA_IND
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7 Test Methods and Design Considerations

7.1 Channel Mapping

Figure 7.1 shows the channel type mapping that is used for the configuration of the SS. In layer 2 test cases non default
channel mapping can be applied on SS, as explained in clause 4.2.1.

RLC

Logical
chs

Transport
chs

Y

@ D D@ @D o™

Figure 7.1-1: Channel type mapping for the default configuration of the SS

7.1.1 PDCCH Candidate Selection

In this clause following abbreviations are used:
- Common search Space Aggregation: CS_Aagr.
- UE-Specific Search Space Aggregation: UE_Agr.
- Total number of CCEs available in a subframe: Max_CCE.
SS shall apply defined rules below in aDL subframe for PDCCH candidates' selection.

- Scheduled transmissionson SI-RNTI / P-RNTI / RA-RNTI/M-RNTI, use Common Search Space. UL and DL
Scheduled transmissions on C-RNTI/ SPS C-RNTI, DL Scheduled transmissions on Temp. C-RNTI and UL
Scheduled transmission on SL-RNTI, use UE-Specific Search Space. Transmissions on TPC-PUCCH-RNTI /
TPC-PUSCH-RNTI and UL Scheduled transmissions on Temp. C-RNTI is not considered for default CCE
management.

- If atransmission on SI-RNTI is scheduled, PDCCH candidate corresponding to CCEs between 0 and (CS_Agr-
1) isused. For FDD, this PDCCH candidate is reserved for SI-RNTI, and left vacant if no SI-RNTI transmission
is scheduled. For TDD the default UL/DL configuration type 1, this PDCCH candidate is reserved for SI-RNTI
in subframes 0 & 5 (i.e. subframes where PDCCH for UL grant for C-RNTI/SPS-RNTI is not scheduled).
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PDCCH candidates corresponding to CCEs between CS_Agr and (2*CS_Agr-1) can be used for the transmission
on P-RNTI, RA-RNTI or M-RNTI. In conformance test cases with single UE, there is no requirement for
transmissions scheduled for more than one of P-RNTI, RA-RNTI or M-RNTI in one DL subframe. As per
36.331 [19] clause 5.8.1.3, the MCCH change natification indicator shall be transmitted on MBSFN subframes

only.

For FDD:

For DL transmission for C-RNTI/SPS-RNTI/Temp C-RNTI the lowest value of m =m’ which has a PDCCH
available from CCEs between 2*CS_Agr and (Max_CCE-1) shall be used. 'm' isdefined in TS 36.213 [30],
clause9.1.1.

For UL transmission for C-RNTI/SPS-RNTI/ SL-RNTI the lowest value of m =m">m' which has a PDCCH
available from CCEs between 2*CS_Agr and (Max_CCE-1) shall be used, irrespective of PDCCH candidate
corresponding to m' is used or not. In conformance test cases with single UE, there is no regquirement for
transmissions scheduled for more than one of C-RNTI/SPS-RNTI or SL-RNTI in one DL subframe.

For TDD:

For DL transmission, for C-RNTI/SPS-RNTI/Temp C-RNTI the lowest value of m =m' which hasa PDCCH
available from CCEs between 1*CS_Agr and (Max_CCE-1) shall be used. 'm' isdefined in TS 36.213 [30]
clause 9.1.1. It is further assumed that in atypical conformance testing environment, there will not be a
requirement to schedule DL transmission for C-RNTI/SPS-RNTI/Temp C-RNTI, P-RNTI and RA-RNTI in one
DL sub frame.

For UL transmission, for C-RNTI/SPS-RNTI/ SL-RNTI the lowest value of m =m"and if in the sub framem'is
also used, m"!=m' has a PDCCH available from CCEs between 0 and (Max_CCE-1) shall be used. In
conformance test cases with single UE, there is no requirement for transmissions scheduled for more than one of
C-RNTI/SPS-RNTI or SL-RNTI in one DL subframe.

NOTE: If m' or m" cannot beallocated inany TTI, itisaTTCN error due to X-RNTI not properly alocated. The

error shall be reported to TTCN. The TTCN will exit the test case assigning an inconclusive verdict.

7111 FDD candidates selection

Table 7.1.1.1-1 gives the CCE resources utilized for m' and m" for default values of common search space aggregation
level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and channel Bandwidth of
5 MHz. Thisgive Max_CCE =20 for FDD. The table also gives the corresponding CCE start indices of PDCCH
candidates for m' and m".
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C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 |SF7 | SF8 | SF9
tsc_C_RNTI_Def  |1001H |m' 0 1 0 0 0 3 4 0 0 0
4097 CCE_St_Ind' 12 | 8 |14 | 8 |12 | 8 8 8 |14 | 10

m" 1 2 1 1 1 4 5 1 1 1

CCE_St_Ind" 14 |10 |16 |10 |14 |10 |10 |10 | 16 | 12

tsc_C_RNTI_Def2  |1034H |m' 0 0 2 0 0 4 4 1 0 0
4148 CCE_St_Ind' 12 |16 | 8 |14 |10 | 8 8 8 | 18 | 16

m" 1 1 3 1 1 5 5 2 5 1

CCE_St_Ind" 14 |18 |10 |16 |12 |10 |10 |10 | 8 | 18

tsc_C_RNTI_Def3 |1111H |m' 0 0 0 2 3 0 0 0 0 4
4369 CCE_St_Ind' 16 | 10 | 14 | 8 8 |10 |14 | 8 |18 | 8

m" 1 1 1 3 4 1 1 1 5 5

CCE_St_Ind" 18 |12 |16 |10 |10 |12 |16 |10 | 8 | 10

tsc_C_RNTI_Def4 |1FFIH |m' 0 0 0 0 3 0 0 0 2 4
8177 CCE_St_Ind' 12 |12 |18 |16 | 8 |18 |18 | 18 | 8 8

m" 1 1 5 1 4 5 5 5 3 5

CCE_St_Ind" 14 |14 | 8 |18 |10 | 8 8 8 |10 | 10

tsc_C_RNTI_Def5 |04D2H |m' 0 2 0 4 0 2 3 0 1 0
1234 CCE_St_Ind' 10 | 8 |10 | 8 |14 | 8 8 |14 | 8 |10

m" 1 3 1 5 1 3 4 1 2 1

CCE_St_Ind" 12 |10 |12 |10 |16 |10 |10 |16 | 10 | 12

tsc_C_RNTI_Def6  |'0929H  |m' 4 0 4 0 0 1 3 3 4 2
2345 CCE_St_Ind' 8 |10 | 8 |12 |14 | 8 8 8 8 8

m" 5 1 5 1 1 2 4 4 5 3

CCE_St_Ind" 10 |12 |10 |14 |16 |10 |10 |10 | 10 | 10

tsc_C_RNTI_Def7  |OD8OH |m' 2 0 2 0 0 0 3 0 0 2
3456 CCE_St_Ind' 8 |16 | 8 |18 |14 |14 | 8 |16 | 14 | 8

m" 3 1 3 5 1 1 4 1 1 3

CCE_St_Ind" 10 |18 |10 | 8 |16 |16 | 10 | 18 | 16 | 10

tsc_C_RNTI_Def8  |11D7H |m' 0 0 0 2 0 0 3 2 0 2
4567 CCE_St_Ind' 8 |16 | 8 8 |14 |16 | 8 8 8 8

m" 1 1 1 3 1 1 4 3 1 3

CCE_St_Ind" 10 [ 18 [ 10 |10 |16 |18 |10 | 10 | 10 | 10

tsc_C_RNTI_Defd  |162EH |m' 0 3 0 0 0 2 0 0 3 2
5678 CCE_St_Ind' 12 | 8 |12 |16 | 8 8 |16 |18 | 8 8

m" 1 4 1 1 1 3 1 5 4 3

CCE_St_Ind" 14 |10 |14 |18 |10 |10 |18 | 8 |10 | 10

tsc_C_RNTI_Defl0 |1A85H |m' 0 0 0 3 0 1 0 1 3 2
6789 CCE_St_Ind' 16 | 8 |16 | 8 8 8 |16 | 8 8 8

m" 1 1 1 4 1 2 1 2 4 3

CCE_St_Ind" 18 | 10 |18 |10 | 10 |10 |18 | 10 | 10 | 10

Table 7.1.1.1-1a gives the CCE resources utilized for m' and m" for default values of common search space aggregation
level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and channel Bandwidth of
5 MHz and CFI=2, suitable for eMBM S test cases. This give Max_CCE =12 for FDD. The table also gives the
corresponding CCE start indices of PDCCH candidates for m' and m".
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C-RNTI

Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 |SF7 | SF8 | SF9
tsc_C_RNTI_Def  |1001H |m' 4 3 3 0 2 1 2 0 3 1
4097 CCE_St_Ind' 8 8 8 8 8 8 8 8 8 8

m" 5 4 4 1 3 2 3 1 4 2

CCE_St_Ind" 10 |10 |10 |10 |10 |10 [ 10 |10 |10 | 10

tsc_C_RNTI_Def2  |1034H |m' 0 4 0 0 3 4 0 0 1 0
4148 CCE_St_Ind' 8 8 8 |10 | 8 8 8 |10 | 8 8

m" 1 5 1 5 4 5 1 5 2 1

CCE_St_Ind" 10 |10 |10 | 8 |10 |10 |10 | 8 |10 | 10

tsc_C_RNTI_Def3 |1111H |m' 2 0 0 4 0 0 0 2 0 2
4369 CCE_St_Ind' 8 |10 |10 | 8 |10 |10 |10 | 8 |10 | 8

m" 3 5 5 5 5 5 5 3 5 3

CCE_St_Ind" 10 | 8 8 |10 | 8 8 8 |10 | 8 |10

Tables7.1.1.1-2, 7.1.1.1-3 and 7.1.1.1-4 give the CCE resources utilized for m' and m" for default values of common
search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5
and bandwidths of 10/15/20 MHz respectively. This gives Max_CCE =25(10 MHz)/37(15 MHz)/50(20 MHz) for FDD.
The tables also give the corresponding CCE start indices of PDCCH candidates for m' and m". These are in general to

be applied in MAC Transport block size test cases defined in clause 7.1.7 of TS 36.523-1 [1].
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Table 7.1.1.1-2: CCE Start indices (m' & m") to be used for default C-RNTI (10 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 |SF7 | SF8 | SF9
tsc_C_RNTI_Def  |1001H |m' 0 3 3 0 0 0 0 0 0 0
4097 CCE_St_Ind' 12 | 8 8 |20 |16 |18 |16 | 8 | 14 | 18

m" 1 4 4 1 1 1 1 1 1 1

CCE_St_Ind" 14 |10 |10 |22 |18 |20 |18 |10 | 16 | 20

tsc_C_RNTI_Def2  |1034H |m' 0 4 0 0 0 4 0 0 0 0
4148 CCE_St_Ind' 8 8 |20 |10 |14 | 8 |20 |22 |18 | 8

m" 1 5 1 1 1 5 1 5 1 1

CCE_St_Ind" 10 |10 |22 |12 |16 |10 |22 | 8 |20 |10

tsc_C_RNTI_Def3 |1111H |m' 0 0 0 4 0 0 0 2 0 0
4369 CCE_St_Ind' 16 | 10 |10 | 8 |22 |22 |22 | 8 |10 |16

m" 1 1 1 5 5 5 5 3 1 1

CCE_St_Ind" 18 |12 |12 |10 | 8 8 8 |10 | 12 | 18

tsc_C_RNTI_Def4 |1FFIH |m' 2 0 0 4 0 0 3 0 2 0
8177 CCE_St_Ind' 8 |20 |14 | 8 |10 |18 | 8 |22 | 8 |12

m" 3 1 1 5 1 1 4 5 3 1

CCE_St_Ind" 10 [ 22 |16 |10 |12 |20 [10 | 8 |10 | 14

tsc_C_RNTI_Def5  |'04D2H  |m' 3 0 0 0 0 2 3 3 1 0
1234 CCE_St_Ind' 8 |16 |22 |12 |22 | 8 8 8 8 | 22

m" 4 1 5 1 5 3 4 4 2 5

CCE_St_Ind" 10 |18 | 8 |14 | 8 |10 |10 |10 |10 | 8

tsc_C_RNTI_Def6  |'0929H  |m' 0 0 2 2 0 1 0 0 0 2
2345 CCE_St_Ind' 20 |18 | 8 8 |18 | 8 |18 |22 |12 | 8

m" 1 1 3 3 1 2 1 5 1 3

CCE_St_Ind" 22 |20 [ 10 |10 |20 |10 |20 | 8 |14 | 10

tsc_C_RNTI_Def7  |OD8OH |m' 4 0 0 1 0 0 0 0 0 4
3456 CCE_St_Ind' 8 |20 |20 | 8 |14 |22 [10 | 8 |18 | 8

m" 5 1 1 2 1 5 1 1 1 5

CCE_St_Ind" 10 |22 |22 |10 |16 | 8 |12 |10 | 20 | 10

tsc_C_RNTI_Def8  |11D7H |m' 2 0 0 0 0 4 3 2 4 0
4567 CCE_St_Ind' 8 8 |12 | 8 |10 | 8 8 8 8 | 20

m" 3 1 1 1 1 5 4 3 5 1

CCE_St_Ind" 10 |10 |14 |10 |12 [10 |10 |10 |10 | 22

tsc_C_RNTI_Defd  |162EH |m' 0 0 2 4 0 0 2 0 1 0
5678 CCE_St_Ind' 8 |10 | 8 8 |16 |16 | 8 |14 | 8 | 16

m" 1 1 3 5 1 1 3 1 2 1

CCE_St_Ind" 10 |12 |10 |10 |18 |18 |10 | 16 | 10 | 18

tsc_C_RNTI_Defl0 |1A85H |m' 0 0 0 3 0 0 0 0 3 0
6789 CCE_St_Ind' 12 |12 [ 20 | 8 |12 [18 |20 |10 | 8 |12

m" 1 1 1 4 1 1 1 1 4 1

CCE_St_Ind" 14 | 14 |22 |10 |14 |20 |22 |12 |10 | 14

Table 7.1.1.1-3: CCE Start indices (m' & m") to be used for default C-RNTI (15 MHz)

C-RNTI Value SFO |SF1 |SF2 | SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9
tsc_C_RNTI_Def  |1001H |m' 4 0 0 0 0 0 0 0 0 0
4097 CCE_St_Ind’ 8 |14 |14 | 20 |16 |18 | 28 | 20 | 26 | 30

m" 5 1 1 1 1 1 1 1 1 1

CCE_St_Ind" 10 | 16 | 16 | 22 | 18 | 20 | 30 | 22 | 28 | 32

tsc_C_RNTI_Def2 |1034H |m' 0 0 0 0 0 4 0 0 0 0
4148 CCE_St_Ind' 32 |12 |20 |34 |14 | 8 8 |10 | 30 | 32

m" 1 1 1 5 1 5 1 1 1 1

CCE_St_Ind" 34 |14 |22 | 8 |16 |10 |10 | 12 | 32 | 34

tsc_C_RNTI Def3  |1111H |m' 0 0 0 4 0 0 0 0 0 0
4369 CCE_St_Ind' 16 | 22 |22 | 8 |10 |22 |34 |28 |34 | 28

m" 1 1 1 5 1 1 5 1 5 1

CCE_St_Ind" 18 | 24 |24 |10 |12 |24 | 8 [30 | 8 |30
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Table 7.1.1.1-4: CCE Start indices (m' & m") to be used for default C-RNTI (20 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 | SF4 |SF5 |SF6 | SF7 | SF8 | SF9
tsc_C_RNTI_Def '1001'H  |m’ 3 0 0 0 0 0 0 0 2 0
4097 CCE_St Ind' 8 36 | 34 |38 |42 [ 22 |10 8 8 20
m" 4 1 1 1 1 1 1 1 3 1
CCE St Ind" 10 | 38 |36 |40 | 44 |24 |12 |10 |10 | 22
tsc C RNTI_Def2  ['1034H |m' 0 0 2 0 0 0 0 0 0 1
4148 CCE_St_Ind' 12 | 46 8 34 [ 20 |10 [ 10 [ 26 | 28 8
m" 1 1 3 1 1 1 1 1 1 2
CCE_St_Ind" 14 | 48 |10 | 36 |22 |12 [ 12 |28 |30 | 10
tsc C RNTI_Def3 [1111H |m' 1 0 0 0 3 0 2 0 0 0
4369 CCE St Ind' 8 20 | 24 | 34 8 10 8 38 | 48 | 20
m" 2 1 1 1 4 1 3 1 5 1
CCE St Ind" 10 |22 |26 |36 |10 [12 |10 | 40 8 22

7.1.1.2 TDD candidates selection

The default TDD subframe configuration 1 is applied to this clause. By default no DL datais scheduled in special
subframes 1 and 6.

Considering that each TDD subframe having different PHICH group humber, and only two symbols being present for
PDCCH in the specia subframes 1 and 6 for bandwidth of 5 MHz, two symbols for PDCCH in all subframes for
bandwidth of 10/15/20 MHz (TS 36.508 [3]), each subframe has, therefore, different number of MAX_CCE.

Table 7.1.1.2-1 gives the PDCCH candidates of m' and m" for default values of common search space aggregation level
=8, UE-specific search space aggregation L=8 resulting in 2 PDCCH candidates m=0,1 and the corresponding CCE
start indices for channel bandwidth of 5SMHz. SFO and SF5 cannot be used for UL grant. SF1 and SF6 are not used for
DL assignment. SF2, SF3, SF7 and SF8 are not applicable to PDCCH CCE allocation since they are uplink subframes.

Table 7.1.1.2-1: CCE Start indices (m' & m") to be used for various C-RNTIs (5 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 | SF6 | SF7 | SF8 | SF9
Max_CCE 21 |12 | - - 20 |21 [12 | - - 20

tsc_ C_RNTI Def [|1001'H  |m' 1 - - - 1 0 - - - 0
4097 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 0 - 0 - - 1

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_ C_RNTI Def2 [1034H |m' 1 - - - 0 1 - - - 1
4148 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_ C_RNTI Def3 [1111'H |m' 1 - - - 0 0 - - - 1
4369 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI Def4 [|1FFIH |m' 1 - - - 0 0 - - - 1
8177 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI Def5 |04D2H |m' 0 - - - 0 1 - - - 0
1234 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI _Def6 |'0929H  |m' 1 - - - 0 0 - - - 1
2345 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 | - - 0

tsc_C_RNTI Def7 |'OD8OH  |m' 1 - - - 0 0 - - - 1
3456 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI Def8 [11D7H |m' 1 - - - 0 0 - - - 1
4567 CCE_St_Ind' 8 - - - 8 8 - - - 8
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C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI_Defd |162EH  |m' 1 - - - 0 0 - - - 1
5678 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI_Defl |1A85H |m' 1 - - - 0 0 - - - 1
0 6789 CCE_St_Ind' 8 - - - 8 8 - - - 8
m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

Table 7.1.1.2-1a gives the PDCCH candidates of m' and m" for default values of common search space aggregation
level =4, UE-specific search space aggregation L=4 resulting in 2 PDCCH candidates m=0,1 and the corresponding
CCE start indices for channel bandwidth of 5SMHz and CFI=2, suitable for eMBM S test cases. SFO and SF5 cannot
be used for UL grant. SF1 and SF6 are not used for DL assignment. SF2, SF3, SF7 and SF8 are not applicable to
PDCCH CCE dlocation since they are uplink subframes.

Note: With Max-CCE=13 or 12, aggregation level of 8 resultsin only 1 PDCCH candidate. Hence aggregation level of
4isused.

Table 7.1.1.2-1a: CCE Start indices (m' & m") to be used for various C-RNTIs with CFI=2 (5 MHZz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 | SF6 | SF7 | SF8 | SF9
Max_CCE 13 |12 | - - 12 [ 13 |12 | - - 12

tsc_C_RNTI Def [|1001'H  |m' 1 - - - 0 1 - - - 1
4097 CCE_St_Ind' 4 - - - 8 4 - - - 4

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 4 - - 0 - 8 - - 0

tsc_C_RNTI Def2 [1034H |m' 0 - - - 0 1 - - - 0
4148 CCE_St_Ind' 4 - - - 4 4 - - - 4

m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 0 - - 8 - 4 - - 8

tsc_C_RNTI_Def3 |1111H |m' 0 - - - 0 0 - - - 0
4369 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 8 - - 0 - 8 - - 0

Tables7.1.1.2-2, 7.1.1.2-3 and 7.1.1.2-4 give the PDCCH candidates of m' and m" for default values of common search
space aggregation level =8, UE-specific search space aggregation L=8 resulting in 2 PDCCH candidates m=0,1 and the
corresponding CCE start indices for bandwidths of 10/15/20 MHz respectively, with the different Max_CCE number
for each subframe.

Table 7.1.1.2-2: CCE Start indices (m' & m") to be used for default C-RNTI (10 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 |SF7 | SF8 | SF9
Max_CCE 27 | 25 | - - |25 |27 [ 25 | - - |25

tsc_C_RNTI_Def |'1001H  |m’ 1 - - - 0 1 - - - 1
4097 CCE_St_Ind' 8 - - - |16 [ 8 - - - 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 8 - - 0 - 16 | - - 0

tsc_C_RNTI_Def |'1034H  |m’ 0 - - - 0 1 - - - 0
2 4148 CCE_St_Ind' 8 - - - 8 8 - - - 8
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 0 - - |16 | - 8 - - 16

tsc_C_RNTI_Def '1111H  |m' 0 - - - 0 0 - - - 0
3 4369 CCE_St_Ind' 6 | - - - |16 |16 | - - - 16
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 16 | - - 0 - 16 | - - 0
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Table 7.1.1.2-3: CCE Start indices (m' & m") to be used for default C-RNTI (15 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9
Max_CCE 41 |37 | - - |37 41 [37 | - - |37

tsc_C_RNTI_Def |100IH  |m' 0 - - - 1 0 - - - 0
4097 CCE_St_Ind' 8 - - - 8 8 - - - 8

m" - 0 - - 0 - 0 - - 1

CCE_St_Ind" - 8 - - 0 - 0 - - 16

tsc_C_RNTI Def |'1034H  |m’ 0 - - - 0 1 - - - 1
2 4148 CCE_St_Ind' 8 - - - |24 |8 - - - 8
m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 16 | - - 0

tsc_C_RNTI Def |[1111H  |m’ 0 - - - 0 1 - - - 1
3 4369 CCE_St_Ind' 24 | - - - |24 |8 - - - 8
m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 8 - - 0 - |24 | - - 0

Table 7.1.1.2-4: CCE Start indices (m' & m") to be used for default C-RNTI (20 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 |SF7 |SF8 |SF9
Max_CCE 55 50 - - 50 55 50 - - 50

tsc_C_RNTI_Def ['1001'H m' 1 - - - 0 0 - - 0
4097 CCE_St_Ind' 8 - - - 16 24 - - 24

m" - 0 - - 1 0 - - 1

CCE_St_Ind" - 8 - - 24 16 - - 32

tsc_C_RNTI_Def [‘1034'H m' 0 - - - 0 1 - - - 0
2 4148 CCE_St_Ind' 32 - - - 8 8 - - - 32
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 0 - - 16 - 32 - - 40

tsc_C_RNTI_Def [1111'H |m' 0 - - - 0 0 - - - 0
3 4369 CCE_St_Ind' 16 - - - 40 40 - - - 16
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 40 - - 0 - 40 - - 24

tsc_C_RNTI_Def [1FFIH |m' 0 - - - 0 0 - - - 1
4 8177 CCE_St_Ind' 16 - - - 40 24 - - - 8
m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 32 - - 0 - 8 - - 0

tsc_C_RNTI_Def [04D2H |m' 0 - - - 0 0 - - - 0
5 1234 CCE_St _Ind' 8 - - - 40 16 - - - 40
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 16 - - 0 - 8 - - 0

tsc_C_RNTI_Def [‘0929'H m' 0 - - - 0 0 - - - 0
6 2345 CCE_St _Ind' 32 - - - 24 24 - - - 16
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 24 - - 32 - 24 - - 24

tsc_C_RNTI_Def [‘OD8O'H |[m' 1 - - - 0 0 - - - 1
7 3456 CCE_St Ind' 8 - - - 8 40 - - - 8
m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 32 - - 16 - 40 - - 0

tsc_C_RNTI_Def ['11D7'H |m' 0 - - - 0 1 - - - 0
8 4567 CCE_St_Ind' 16 - - - 40 8 - - - 32
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 32 - - 0 - 8 - - 40

tsc_C_RNTI_Def [162EH |m' 0 - - - 0 0 - - - 0
9 5678 CCE_St _Ind' 32 - - - 16 16 - - - 16
m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 40 - - 24 - 16 - - 24

tsc_C_RNTI_Def [1A85H |m' 1 - - - 1 0 - - - 1
10 6789 CCE_St_Ind' 8 - - - 8 24 - - - 8
m" - 0 - - 0 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 32 - - 0
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71121 TDD candidates selection in special subframes

In test cases (7.1.3.12/13) testing DL data transmission in special subframes following CCE tables will be used

Table 7.1.1.2.1-1: CCE Start indices (m' & m") to be used for various default C-RNTI (5 MHz)

C-RNTI Value SFO |[SF1 |SF2 |SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9

Max_CCE 21 | 12 | - - |20 [21 [12 | - - [ 20

tsc_C_RNTI_Def |'100TH  |m' 1 1 - - 1 0 1 - - 0

4097 CCE_St_Ind' 8 0 - - 8 8 0 - - 8

m" - 0 - - 0 0 - - 1

CCE_St_Ind" - 0 - - 0 - 0 - - 0

tsc_C_RNTI_Def2 |'1034H  |m' 1 1 - - 0 1 1 - R 1
4148

CCE_St_Ind' 8 0 - - 8 8 0 R R 8

m" - 0 - - 1 - 0 - - 0

CCE_St_Ind" - 0 - - 0 - 0 - - 0

NOTE: Specia subframes with Max CCE =12 and aggregation of 8 result in only 1 PDCCH. Hence either only
UL grant or DL alocation is possible.

Table 7.1.1.2.1-2: CCE Start indices (m' & m") to be used for default C-RNTI (20 MHz)

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9
Max_CCE 55 | 50 | - - |50 |55 [50 | - - [0

tsc_C_RNTI Def |'1001'H  |m' 1 0 - - 0 0 0 - - 0
4097 CCE_St_Ind' 8 8 - - 16 | 24 | 16 - - 24

m" - 1 - - 1 - 1 - - 1

CCE_St_Ind" - 16 | - - 24 | - 24 | - - [ 32

tsc_C_RNTI Def |'1034H  |m' 0 1 - - 0 1 0 - - 0
2 4148 CCE_St_Ind' 32 | 8 - - 8 8 | 32 - - 32
m" - 0 - - 1 - 1 - - 1

CCE_St_Ind" - 0 - - 6 | - |40 | - - |40

7.1.2 ePDCCH Candidate Selection
Total number of eREGs available in a subframe: Max_eREG.
Total number of eCCEs available in a subframe: Max_eCCE.

The value of numberPRB-Pairs=8 to be used in ePDCCH signalling test casesresult in MAX_eREG=128 as per 36.211
[35] clause 6.2.4A. As per 36.211 [35] clause 6.8A.1 resultsin MAX_eCCE=32.

7.121 FDD candidates selection
The UE specific search space aggregation L=2 same asin clause 7.1.1.1 isused. For DL transmission for C-RNTI/SPS-

RNTI value of m=0 (m’) in set config ID O shall be used. 'm' is defined in TS 36.213 [30], clause 9.1.4. For UL
transmission for C-RNTI/SPS-RNTI the lowest value of m=1 (m”) shall be used.
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Table 7.1.2.1-1: eCCE Start indices (m' & m") to be used for various C-RNTIs

C-RNTI Value SFO |SF1 |SF2 |SF3 |SF4 |SF5 |SF6 | SF7 | SF8 | SF9
tsc_C_RNTI_Def  |'100I'H  |m' 0 0 0 0 0 0 0 0 0 0
4097 CCE_St_Ind' 20 | 2 |10 |28 | 0 |26 |16 | 8 |22 | 2

m" 1 1 1 1 1 1 1 1 1 1

CCE_St_Ind" 4 |18 |26 |12 |16 |10 | 0 |24 | 6 | 18

tsc_C_RNTI_Def2 |'1034H |m' 0 0 0 0 0 0 0 0 0 0
4148 CCE_St_Ind’ 8 |24 | 4 |26 |14 | 0 4 |22 |26 | 8

m" 1 1 1 1 1 1 1 1 1 1

CCE_St_Ind" 24 | 8 |20 | 10 |30 |16 | 20 | 6 | 10 | 24

NOTE: eCCE start indices are independent of bandwidth.

7.1.2.2 TDD candidates selection
The search space aggregation L=8 same asin clause 7.1.1.2 isused. For DL transmission for C-RNTI/SPS-RNTI value

of m=0 (m") in set config ID 0 shall be used. 'm'isdefined in TS 36.213 [30], clause 9.1.4. For UL transmission for C-
RNTI/SPS-RNTI the lowest value of m=1(m") shall be used.

Table 7.1.2.2-1: CCE Start indices (m' & m") to be used for various C-RNTIs

C-RNTI Value SFO |[SF1 |SF2 |SF3 |SF4 |SF5 | SF6 | SF7 | SF8 | SF9
Max_CCE 21 | 12 | - - |20 [21 [12 | - - [ 20

tsc_C_RNTI_Def |100TH  |m' 0 - - - 0 0 - - - 0
4097 CCE St Ind_| 16 - - - 0 8 - - - 8

m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 8 - - 16 | - 0 - - |24

tsc_C_RNTI_Def2 |'1034H  |m' 0 - - - 0 0 - - - 0
4148 CCE_St_Ind' 0 - - - |24 [0 - - - 0

m" - 0 - - 1 - 0 - - 1

CCE_St_Ind" - 0 - - 8 - 0 - - | 16

7.2 Uplink Grant

The Network/SS informs the UE if it is allowed to make Uplink Data transmission by transmitting '‘DCI format 0' on
PDCCH. The UE shall transmit (4 TTI later for FDD or variable for TDD) a Transport block of exactly the same size as
specified in DCI format 0. The UE has no control of its own on TB size, and has to merely follow the network, even if
that means lots of MAC padding or resource starving.

The UE has the following means to communicate if it has UL data ready for transmission and subsequently the estimate
of quantity of datato be transmitted.

RACH procedure: UE in idle mode, handed over to a new cell or connected mode but PUCCH is unsynchronized
(sometimes referred to as PUCCH is not configured) will trigger RACH procedure on data ready for transmission in
UL.

Scheduling Request: UE in connected mode, no grant configured, PUCCH is synchronized and has data ready for
transmission in UL, will transmit a scheduling request on PUCCH.

Buffer Status Reports: UE in connected mode, PUCCH synchronized, has a configured grant for current TTI, but grant
is not sufficient to transmit all the data will include MAC control element BSR inthe UL MAC PDU.

RACH and SR indicate on data availability and BSR provides an estimate of data available for transmission.
CQI/PMI/RI feedback from the UE which indicates the channel conditions and recommended number of layers.

Hence to determine the exact need of the grant requirement of the UE a network/SS needs to act on all four of the
above. This eventually complicates the SS implementation and hence the grant allocation procedure is simplified such
that SS needs only to react on reception of SR and grant allocation configured from the TTCN.

ETSI



3GPP TS 36.523-3 version 12.6.0 Release 12 99 ETSI TS 136 523-3 V12.6.0 (2016-08)
The SS disables aperiodic CQI/PMI/RI feedback from the UE by setting the * CQI request field’ to 0 in DCI format
O/RAR grant.

When request for periodic CQI/PMI/RI feedback is requested due to TTCN configuration, the SS does not react on
periodic CQI/PMI/RI feedback received and still alocates grants as configured from TTCN.

The SS, if configured for maintaining PUCCH synchronization at UE, shall periodically transmit automatically MAC
PDUs containing the MAC control element Timing Advance'. The period as configured by the TTCN is set to 80 % of
the Time Alignment Timer' default value (750 ms) configured at UE.

Additionally the SS can be configured to automatically transmit a ‘configured’ UL grant at every reception of a
Scheduling Request. This grant should be selected under the following restrictions:

- All UE categories can handlethisi.e. (for UEs Cat 1 and above TBS <= 5160, for Cat 0 TBS <= 1000).

- Itissufficiently large that most of uplink signalling messages can be transmitted. In case the grant is not
sufficient to fit the whole UL data, the UE will have to wait for the expiry of RETX_BSR_TIMER and
retransmit a SR. And hence the procedure is repested.

The following 5 types of grant alocation configurations are possible. Grant allocation Types 1 to 3 are applicable, when
the UE isin connected state. Grant allocation Type 4 is applicable when UE is establishing /re-establishing the RRC
Connection, or during handover or in connected state but PUCCH is not synchronised. Grant allocation type 5is
applicable when the UE isin connected state and is used for lower category UEs when the UL grants greater than Max
TBS supported by the UE is needed.

Grant Allocation Type 1:
- SSisconfigured to maintain PUCCH Synch.

- SSisconfigured to send an automatically ‘configured Grant' (in terms of I;~g and Npgg) to the UE on every
reception of a Scheduling Request, within 10 subframes. The default configured grant isly,cg =9 and Npgg = 25
for test cases without IM S signalling within the test body and I,cg = 20 and Npgg = 25for test cases with IMS
signalling within the test body, unless explicitly specified in test cases.

- By default thistype of grant allocation is applied. The majority of Idle mode, RRC and NAS test cases, the
preambles of all tests and the postambles of those tests for which UE is still PUCCH synchronised at the end of
test body. A few Layer 2 tests also use thistype of grant.

Grant Allocation Type 2:
- Configure SSto maintain PUCCH Synch.

- Configure SSto periodically transmit a grant (Iy,cg and Nprg). Number of grants (1 or more) and period (in ms)
configured by TTCN.

- Thefirst grant transmitted is as specified in the explicit timing information. If timing information is "now" the
SS selects the first suitable subframe for UL transmission.

- Thegrant allocation period for TDD shall be assigned without conflict with the allowed UL subframesin the
TDD subframe configurations. As example of allocation period, the TDD UL Grant allocation can be assigned as
in multiples of 5 ms.

- Thistype of grant alocation is applicable to the mgjority of RLC, PDCP and afew MAC test cases.

- No additional grant is alocated on reception of any SRs.

Grant Allocation Type 3:
- SSmay or may not be configured to maintain PUCCH Synch.

- Configure SSto transmit a one time grant (I),cg and Nprg) in the time requested by TTCN. The onetime
transmission is achieved by setting Number of grants=1 and period =Only once

- Thistype of grant alocation is suitable for MAC and DRB tests when UE isin UL Synchronised state
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Grant Allocation Type 4 (RACH configuration):

- Inaddition to the 3 types of UL grant allocations, a fourth type of grant allocation during the RACH procedureis
also possible, where the SS behaves as per the RACH procedure configured and all ocates the configured grant
during the RACH procedure. This UL Grant type is used in the configuration for the preamble in many
situations, basically in MAC test cases. Thistype of grant is further used when UE is establishing/re-establishing
the RRC connection or during handover, or when the UE is not PUCCH synchronised,;

Grant Allocation Type 5:

- SSisconfigured to maintain PUCCH Synch.

- Configure SSto periodically transmit a grant (l),cg and Nprg) on reception of SR. Number of grants (1 or

more) and period (in ms) configured by TTCN. The first grant is sent within 10 subframes of SR. Reception of
SR starts/restarts periodic grant transmission. The default configured grant is I ;g = 12 and Npgg = 25 for UE

Cat 1 and ly,cg =14 and Npgg =4 for UE Cat 0, unless explicitly specified in test cases.

- Thistype of grant allocation is suitable when the UE category islower than 2. The mgjority of Idle mode, RRC
and NAS test cases, the preambles of all tests and the postambl es of those tests which UE is till PUCCH
synchronised at the end of the test body. A few Layer 2 tests also use this type of grant.

All the UL grant allocation methods define grant allocation in terms of 1,5 and Npgp to be used. The SS shall alocate
RBs corresponding to PRB indices 0..(Npgg-1).
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This clause contains the exception test case list where the explicit uplink grant types other than UL grant type 1 are

specified.
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Table 7.2.1-1: Exception test case list with explicit uplink grant types other than UL grant type 1

Group

Test Case

Uplink Grant Type 2

Uplink Grant Type 3

RLC

7.2.2.6

X

7.2.2.7

X

7.2.3.1

7.2.3.2

7.2.34

7.2.35

7.2.3.6

7.2.3.7

7.2.3.9

7.2.3.10

7.2.3.13

7.2.3.15

7.2.3.17

XX XXX XX

7.2.3.18

7.2.3.21

MAC

7141

7.14.2

7.14.3

7.144

X

7.1.4.7

7.14.8

7.1.4.10

7.1.4.11

7.1.4.14

XX XXX

7.1.4.15

7.1.4.16

7.151

7.152

7.1.5.3

7.1.54

7.1.55

XXX XXX X

7.1.6.1

PDCP

7.3.54

RRC

8.2.1.5

NAS

9.2.1.1.24

DRB

12.1.1

12.1.2

XXX

7.3 Downlink Resource Allocation

The DL resource alocation is an SS emulation function. In order to ensure similar DL behaviours (within defined
tolerances) on the different SS platformsin the timing stringent requirements, all downlink resource allocation schemes
specified in the present clause shall be supported by the SS.

When the DL dataisto be sent with a specific scheduling requirement, for instance, inaTTI in advance rather than
“now”, the TTCN shall ensure that the datais scheduled at least 100 msin advance. The 100 mstimein general covers
al time delays, from the time DL datais sent by the TTCN at the EUTRA PTC to the completion of the transmission at
the SS (TTCN delays, codec delays, adaptor delays and SS processing delays at various protocol Layers). In the case of
more than one NAS PDU is piggy-backed in a scheduled RRC PDU, 20ms shall be added per additional NAS PDU:
100ms + ((NoOfNASPDUs — 1) * 20ms; this calculation is based on the assumption that there are not more than 7
piggy-backed NAS messages; thisisvalid for LTE.

NOTE: TheDL datameans DL signalling and/or datain the present clause.
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7.3.1 PDCCH DCI default formats

Two types of DCI combinations are identified as default formats for the signalling and protocol test.

DCI combination 1 uses:

- DCI format 1A, resource allocation type 2 localised, for all DL scheduling types.

DCI combination 2 uses:
- DCI format 1C, resource allocation type 2 distributed, for scheduling of PCCH/BCCH/RAR; and

- DCI format 1 resource allocation type O, for UE dedicated scheduling.

7311 Default DCI Format to be used in test cases configuring MIMO

Transmission mode 3 will be used in MIMO test cases configuring 2 Transmit antenna SS environment. As per 36.213
Table 7.1-5, in Transmission mode 3, UE is expected to decode only DCI formats 2A and 1A. Similarly for
Transmission mode 4, UE is expected to decode only DCI formats 2 and 1A. Hence for all test cases configuring 2TX
(2 antenna ports) at SS, DCI combination 1 is the default DCI combination to be applied. This alows DCI format 1A to
be used as default DL scheduling scheme for test sequences not explicitly specified to use DCI formats 2A or 2(i.e.
preamble, postamble etc.)

7.3.2 Radio parameters configured

The SS shall support DL QPSK, 16QAM and 64QAM modulation schemes. The configured radio parameters, including
DCI format, resource allocation types, maximum allowed modulation scheme, first virtual / physical resource block to
be used, maximum available resource blocks and redundancy version, are provided to the SS.

In the normal signalling test condition, DL RLC and HARQ retransmissions are rare. The redundancy version is
provided to allow the occasional HARQ retransmissions. For those MAC, RLC tests contained in table 7.3.2-1 where
timing requirements are involved the DL or UL HARQ retransmissions are not tolerable. Table 7.3.2-2 liststhe RLC
tests where timing requirements are involved, only one DL or UL HARQ retransmission per transport block istolerable.
Unless otherwise specified, if HARQ retransmissions occur in the test cases contained in table 7.3.2-1 or more than one
HARQ retransmission occurs in the test cases of table 7.3.2-2, the test cases will be terminated with verdict
inconclusive.

NOTE: If thetest isexpecting the reporting of UL ACK/NACK for the DL MAC PDUSs, or is configuring the
PHICH in a certain mode, HARQ retransmissions other than those that are already specified in the prose
will have an impact on the test sequence. If test cases perform scheduling of data transmissions and/or
receptions, or the testing timersin the test cases are less than 900 ms (i.e. the tolerance for 90 ms), HARQ
retransmissions will make it difficult to continue testing.

Table 7.3.2-1: TC list intolerable of HARQ retransmissions

Test case | Comment
MAC
7.13.1,7132,71.34,7.1.35,7.1.3.6,7.1.3.9,7.1.6.1, HARQ feedback reporting enabled or DL CRC errors
7.1.6.2 introduced; DL HARQ un specified (re)transmissions will
result in ‘Fail' in test body, UL HARQ retransmissions are
allowed;
7.1.4.8 Strict relationship between grant and UL data
7.143 Up to 104 PDUs to be sent in DL every TTI,
7.1.4.2,71.411,7.1.4.12,7.1.4.14,7.1.5.4 HARQ feedback transmission specified or PHICH errors
introduced
7.1.4.15,7.1.4.16 Periodic UL grants
RLC
7.2.2.6,7.2.2.7,7.2.2.8,7.2.2.10,7.2.3.1, 7.2.3.2, 7.2.3.4, |Tolerating HARQ retransmissions is not feasible due to rigid
7.2.35,7.2.3.10,7.2.3.13,7.2.3.14, 7.2.3.15, 7.2.3.18 timing and scheduling conditions. Testing timer < 900 ms
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Table 7.3.2-2: TC list intolerable of more than one HARQ retransmission per transport block

Test case | Comment
RLC
7.2.3.6,7.2.3.7,7.2.3.8,7.2.3.9,7.2.3.17 Tolerating more than one HARQ
retransmission is not feasible due to rigid
timing and scheduling conditions. Testing
timer < 900 ms

7.3.2.1 HARQ Retransmission when MIMO is configured

For test cases configuring MIMO, if in a TTI more than one transport blocks are scheduled (DCI format 2/ 2A/2B), the
HARQ retransmission is handled independently for each transport block by SS. In case UE ACK's one Transport block
and NACK s the other and there is no fresh data scheduled for transmission, SS only schedules the NACKed transport

block for retransmission, using same | sas used ininitial transmission, mapped to codeword 0. Acked Transport block

(and hence codeword 1) is disabled by setting corresponding I ,.s =0 and rvig, = 1. Resource allocation (Nprb) used in
retransmission issame asin initial transmission.

It is assumed that retransmission and fresh data scheduled in one TTI will not happen.

7.3.3 General DL scheduling scheme
Therulesin the present clause, unless particularly specified, are applied to both default DCI combinations.

The bandwidth of 5/10/15/20 MHz makes 25/50/75/100 available physical resource blocks respectively. The
25/50/75/100 resource blocks are divided into three distinct sets. Exact set sizes and the elements contained in the
individual sets depend upon the DCI combination to be applied.

- Thefirst set isreserved for BCCH mapped to DL-SCH (SI-RNTI).
- The second set isreserved for PCCH mapped to DL-SCH (P-RNTI).
- Thethird set is used for one of mutually exclusive transmissions of:
'Random Access Response’ mapped to DL-SCH (RA-RNTI); or
- UE-dedicated scheduling mapped to DL-SCH (C-RNTI/ SPS C-RNTI/ Temp C-RNTI).

For each subframe for which data of one or more types is scheduled, the SS shall select a Transport Block Size (TBS),
independently for each type of data scheduled, such that:

- All the scheduled datais transmitted respecting the timing information. More details on the timing information
can be found in clause 7.8.

- Not more than MaxRbCnt resource blocks are used, for DCI format 1C, Nprg = MaxRbCnt.
- Minimum MAC Padding is performed.
- If all scheduled Data cannot be transmitted in the indicated subframe, for example due to TDD and half duplex
configuration, it shall be transmitted in the next available subframe.
7.3.3.1 Additional rules for BCCH scheduling scheme

This scheme is applicable for Data transmission on logical channel BCCH mapped to DL-SCH, PDCCH scrambled by
SI-RNTI. For both DCI combinations 4 physical resource blocks are reserved for BCCH transmission. The maximum
modulation schemeis restricted to QPSK.

Following additional rules are applied for TBS selection:

- TheMax TBS, the maximum TBS allowed for the scheduling scheme, is restricted to 600. (nearest value
achievable for l;g5=9 and Nprg = 4, as per table 7.1.7.2.1-1 of TS 36.213 [30]).
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- If the scheduled Data cannot fit into a TBS smaller or equal to Max TBS, SS generates an error (it'sa TTCN
error). TTCN should gracefully exit the test case as afatal error, assigning inconclusive verdict.

- Rulesin clause 7.3.3.1.1 for DCI combination 1 and in clause 7.3.3.1.2 for DCI combination 2 shall be applied.

7.3.3.1.1 BCCH with DCI combination 1

TS36.213 [30], table 7.1.7.2.1-1, rows with |15 =0..26 and columns with Npgg =2 (corresponding to TPC LSB =0)
and Nprg =3 (corresponding to TPC LSB =1), TBS <=Max TBS are applicable.

Distinct TBSsand all (TPC LSB, I1gg) combinations for each distinct TBS are listed in the sheet.
If aTBS can have two (TPC LSB, I1gg) combinations, the combination with TPC LSB =0 is selected.

RIV indicates 4 PRBs with index 0..3 allocated.

7.3.3.1.2 BCCH with DCI combination 2
TS36.213[30], table 7.1.7.2.3-1, l1gs =0..17 with TBS <Max TBS are applicable.
RIV indicates 4 virtual RBs with index 0..3 allocated. These virtual RBs correspond to the physical RBs
- withindex 0O, 6, 12, 18 in even slotsand 12, 18, 0, 6 in odd slots for 5 MHz bandwidth;
- withindex 0, 12, 27, 39 in even slotsand 27, 39, 0, 12 in odd slots for 10 MHz bandwidth;
- withindex 0, 16, 48, 64 in even slots and 48, 64, 0, 16 in odd dots for 15 MHz bandwidth;
- withindex O, 24, 48, 72 in even slotsand 48, 72, 0, 24 in odd slots for 20 MHz bandwidth.

7.3.3.2 Additional rules for PCCH specific scheduling scheme

This scheme is applicable for Data transmission on logical channel PCCH mapped to DL-SCH, PDCCH scrambled by
P-RNTI. For DCI combination 1, one physical resource block is reserved. For DCI combination 2, two physical
resource blocks are reserved for 5 MHz bandwidth, and four physical resource blocks are reserved for 10 MHz, 15 MHz
or 20 MHz bandwidth. The maximum modulation schemeis restricted to QPSK.

Following additional rules are applied for TBS selection:

- If the scheduled Data cannot fit into Max TBS, SS generates an error (it'sa TTCN error). TTCN should
gracefully exit the test case as afatal error, assigning inconclusive verdict.

- Rulesin clause 7.3.3.2.1 for DCI combination 1 and clause 7.3.3.2.2 for DCI combination 2 shall be applied.

7.3.3.2.1 PCCH with DCI combination 1

TS36.213[30], table 7.1.7.2.1-1, rows with l1p5 =0..26 and columns with Npzg =2 (corresponding to TPC LSB =0)
and Npgg =3 (corresponding to TPC LSB =1) TBS < =Max TBS are applicable.

The Max TBSisrestricted to 120 (nearest value achievable for It =9 and Npgg =1, as per table 7.1.7.2.1-1 of
TS 36.213[30]).

Distinct TBSsand all (TPC LSB, I1gg) combinations for each distinct TBS are listed in the sheet.
If aTBS can have two (TPC LSB, I1gg) combinations, the combination with TPC LSB =0 is selected.

RIV indicates 1 PRBs with index 4 allocated.

7.3.3.2.2 PCCH with DCI combination 2

TS36.213[30], table 7.1.7.2.3-1, l1gs =0..11 for 5 MHZz/ |15 =0..17 for 10, 15 or 20 MHz with TBS< Max TBS are
applicable.
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The Max TBSisrestricted to
296 bits (nearest value achievable for l1gs = 9 and Nprg =2) for 5 MHz bandwidth,

600 bits (nearest value achievable for 11gg =9 and Npgg = 4) for 10, 15 or 20 MHz bandwidth.

RIV indicates either two virtual RBswith index 4 and 5 allocated, or four virtual RBs with index 4 to 7 allocated. These
virtual RBs correspond to physical RBs:

withindex 1 and 7 in even slots and 13 and 19 in odd slots for 5 MHz bandwidth;
withindex 1, 13, 28, 40 in even slots and 28, 40, 1, 13in odd sots for 10 MHz bandwidth;
withindex 1, 17, 49, 65 in even dotsand 49, 65, 1, 17 in odd dots for 15 MHz bandwidith;

withindex 1, 25, 49, 73 in even dotsand 49, 73, 1, 25 in odd slots for 20 MHz bandwidth.

7.3.3.3 Additional rules for RAR specific scheduling scheme

This scheme s applicable for transmission of Random Access Response mapped to DL-SCH, PDCCH scrambled by
RA-RNTI. For both DCI combinations four physical resource blocks are reserved. The maximum modulation schemeis
restricted to QPSK.

Following additional rules are applied for TBS selection:

- TheMax TBSisrestricted to 600 bits (nearest value achievable for I1gs = 9 and Npgg =4, as per table 7.1.7.2.1-1
of TS 36.213[30]).

- If the scheduled Data cannot fit into Max TBS, SS generates an error (it'saTTCN error). TTCN should
gracefully exit the test case as afatal error, assigning inconclusive verdict.

- Rulesin clause 7.3.3.3.1 for DCI combination 1 and clause 7.3.3.3.2 for DCI combination 2 shall be applied.

7.3.3.3.1 RAR with DCI combination 1

TS36.213[30], table 7.1.7.2.1-1, rows with lgs = 0..26 and columns with Nprg = 2 (corresponding to TPC LSB = 0)
and 3 (corresponding to TPC LSB = 1) TBS < Max TBS are applicable

Distinct TBSsand al (TPC LSB, I1gs) combinations for each distinct TBS are listed in the sheet.
If aTBS can have two (TPC LSB, I+gs) combinations, the combination with TPC LSB = 0 is selected.

RIV indicates 4 PRBs with index 5..8 allocated.

7.3.3.3.2 RAR with DCI combination 2

TS 36.213[30], table 7.1.7.2.3-1, l1gs = 0..17 with TBS <= Max TBS are applicable.

RIV indicates 4 virtual RBs are allocated. These correspondsto physical RB
withindex 13, 19, 2, 8 in even dotsand 1, 7, 14, 20 in odd slots for 5 MHz bandwidth;
withindex 2, 14, 29, 41 in even dotsand 29, 41, 2, 14 in odd sots for 10 MHz bandwidth;
with index 2, 18, 50, 66 in even sots and 50, 66, 2, 18 in odd slots for 15 MHz bandwidth;
withindex 2, 26, 50, 74 in even sots and 50, 74, 2, 26 in odd slots for 20 MHz bandwidth.

7.3.34 Additional rules for UE-dedicated scheduling scheme in normal mode

The UE-dedicated DL scheduling can work in the normal mode or in the explicit mode. The two resource alocation
schemes shall be reconfigurable from each other when the UE and SS are not sending and receiving data, for instance,
at end of the test preamble and before the beginning of the test body.

The present clause is specified for the use of the normal mode. The explicit mode is referred to clause 7.3.3.6.
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The scheme specified in the present clause is applicable for transmission of data dedicated to a UE in a DL subframe,
mapped to DL-SCH, PDCCH scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI when spatial multiplexing MIMO
mode is hot configured. The maximum modulation scheme is restricted to 64QAM. For the DCI combination 1, 20
physical resource blocks (5 to 24), and for the DCI combination 2, 17 physical resource blocks are reserved. In the case
when three intra frequency cells are applied to the test in the DCI combination 1, for the purpose of interference
reduction, only 9 PRBs (16 to 24) are reserved.

In TDD normal TBS selection mode, no data is transmitted in DWPTS of the special subframe. For FDD, data can be
transmitted in any subframe, except for half-duplex Type B UEs for which scheduling restrictions are specified in
clause 7.26.

The following additional rules are applied for TBS selection:

- Multiple ASPs can also carry same explicit timing information; indicating different ASP payloads, eventually
needsto be transmitted in 1 TTI.

- For UE Category # 0 the Max TBSis restricted to 10296 bits (Max supported by UE category type 1).

- For UE Category = 0, the Max TBSis restricted to 1000 bits. Hence in all TBS sheets only TB combinations
with TBSize < 1000 are used.

For 5 MHz bandwidth and the DCI combination 1 with 20 PRBs or DCI combination 2, the TBS 8248, 8760, and 9528
are blocked as they result in coding rates higher than 0.93.

For 5 MHz bandwidth and special DCI combination 1 with 9 PRBs, the TBS 2216, 5992 and 6712 are blocked as they
result in coding rates higher than 0.93.

For 10 MHz, 15 MHz and 20 MHz bandwidths none of TBSs are blocked due to coding rates higher than 0.93.

TBS 280 is blocked for all bandwidths asit can be achieved by only Nprb =1 and Iths=15, requiring 64 QAM
modulation scheme. This TBS would normally be used for “RACH procedure M SG4+RRCconnectionSetup” .

The blocked TBS are considered to be not available for selection.
- Data pending for transmission in a given sub-frame consists of (listed in transmission priority order):
-  MAC Control Elements that the SS needs to send.

- AMD STATUS PDU(s) that the SS needs to send.

Data not sent in previous subframe(s).

- Fresh Data scheduled for transmission in this subframe for all logical channels.
- Distinct TBSsand all (Nprg, I1s) combinations for each distinct TBS are listed in the sheet.
- If aTBS size can be achieved with more than one combination of Iycs(ltes) and Nprg:

- Select combination with lowest delta between Npgrg and | ycs.

- If still more than one combination remain, select combination with highest Npgg.

- Not more than one RLC Data PDU shall be placed inaMAC PDU per logical channel (i.e. minimize RLC
segmentation).

- Inasubframe, in case there is data pending for transmission from more than one logical channel, for each type of
data pending for transmission as defined above, priority shall be given to the logical channel with the lowest
logical channel priority value. In case of more than onelogical channel with the same logical channel priority
value, these logical channels should be served equally. Data pending for transmission from more than one logical
channel will rarely happen for the signalling and protocol test.

- Datanot transmitted within a subframe is scheduled as pending for transmission in the next available subframe
according to the priorities given above. Pending data for transmission will rarely happen for the signalling and
protocol test.

- TBSselected in a context by various platforms shall be within an allowed deterministic tolerance of:
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- 2 bytesfor potential Timing Advance Command MAC Control Element (1 byte data+ 1 byte MAC sub
header).

- 4byteseach for AMD STATUS PDU (2 bytes data + 2 bytes MAC subheader).

- Thereforein the worst case the SS may add up to (2 + 4 x Nawrs ) bytesto the data scheduled for
transmission in a certain subframe, where Nayrs iS the number of AM radio bearers (SRB or DRB) actively
sending DL datain the test, in any subframe.

- For DCI combination 1 RIV is calculated based on physical resource blocks corresponding to Npgg Of the
selected TBS and (Nggrg, I18s) combination. The physical resource blocks that can be allocated are the first Nprg
resources of index range

- 5..24for 5 MHz bandwidth,
- 28..49 for 10 MHz bandwidth,
- 9..30for 15 & 20 MHz bandwidth.

- For DCI combination 2, RBG assignment is calculated based on physical resource blocks corresponding to Nprs
of the selected TBS and (Npgg, I18s) combination. The size of RBG is 2 for 5 MHz, 3 for 10 MHz and 4 for 15 &
20 MHz. The available physical resource blocks for allocation are:

- For 5 MHz bandwidth, RBG1(2,3), RBG2(4,5), RBG4(8,9), RBG5(10,11), RBG7(14,15), RBG8(16,17),
RBG10(20,21), RBG11(22,23) and RBG12(24). If Npgg is even, the first Nprg /2 available RBGs are
allocated. If Nprg is0dd, then first (Nprg -1)/2 RBGs and RBG 12 are allocated.

- For 10 MHz bandwidth, RBG1(3,4,5), RBG2(6,7,8), RBG3(9,10,11), RBG5(15,16,17), RBG6(18,19,20),
RBG10(30,31,32), RBG11(33,34,35), RBG12(36,37,38) and RBG16(48,49). If Nprg mod 3 is 0, the first
Nprs /3 RBGs are allocated. If Nprg mod 3 is 2, then first (Npgg -2)/3 available RBGs and RBG 16 are
alocated.

- For 15 MHz bandwidth, RBG1(4,5,6,7), RBG2(8,9,10,11), RBG3(12,13,14,15), RBG5(20,21,22,23),
RBG6(24,25,26,27), RBG7(28,29,30,31), RBG11(44,45,46,47), RBG13(52,53,54,55), RBG14(56,57,58,59),
RBG15(60,61,62,63), RBG17(68,69,70,71), RBG18(72.73.74). If Nprg mod 4 is 0, the first Nprg /4 RBGs are
alocated. If Nprg mod 4 is 3, then first (Nprg -3)/4 available RBGs and RBG 18 are allocated.

- For 20 MHz bandwidth, RBG1(4,5,6,7), RBG2(8,9,10,11), RBG3(12,13,14,15), RBG4(16,17,18,19),
RBG5(20,21,22,23), RBG7(28,29,30,31), RBG8(32,33,34,35), RBGY(36,37,38,39), RBG10(40,41,42,43),
RBG14(56,57,58,59), RBG15(60,61,62,63), RBG16(64,65,66,67), RBG17(68,69,70,71),
RBG19(76.77.78.79) and RBG20(80,81,82,83). The first Nexs /4 RBGs are allocated.

7.3.35 DL Resource allocation bitmaps

7.3.3.5.1 DCI combination 1

Table 7.3.3.5.1-1: Physical resource allocation bitmap
for DCI combination 1 (5 MHz) with 20 PRBs

Nere 0|1 |2 (3 ]4 |5 |6 [7 |8 |9 (10|11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24

BCCH

PCCH

RAR

UE-Dedicated
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Table 7.3.3.5.1-2: Physical resource allocation bitmap
for DCI combination 1 (5 MHz) with 9 PRBs

Nere 0|1 |2 (3 ]4 |5 |6 [7 |8 |9 (10|11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24

BCCH

PCCH

RAR

UE-Dedicated

Table 7.3.3.5.1-3 (columns 0-34): Physical resource allocation bitmap
for DCI combination 1 (10 MHz)

Nere 0123|4516 |7 (8

RAR

R R ERRRRTTRHHTHR
Q \\§\\§\$\\\\\\° N
SRS

et | Vot peo oo
N

UE-Specific

Table 7.3.3.5.1-3 (columns 35-49). Physical resource allocation bitmap
for DCI combination 1 (10 MHz)

Nprs 35 |36 [37 |38 |39 |40 |41 [42 |43 |44 |45 |46 |47 |48 |49
BCCH
PCCH
RAR
UE-Specific

Table 7.3.3.5.1-3A (columns 0-20): Physical resource allocation bitmap
for DCI combination 1 (15 MHz)

Npre O (1|2 |3 |4 |56 |7 8|9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
BCCH
PCCH
RAR
UE-Specific

Table 7.3.3.5.1-3B (columns 21-74): Physical resource allocation bitmap
for DCI combination 1 (15 MHz)

Npre 21 |22 |23 |24 |25 |26 |27 |28 [29 |30 31..33 34.41 42..74
N\

PCCH Not Used \\\\}\\\\\\\\\\\}\*\\\\\\\\\\\\\ Not Used
RAR Sgree
UE-Specific N

Table 7.3.3.5.1-4 (columns 0-20): Physical resource allocation bitmap

for DCI combination 1 (20 MHz)

Nprs 01112 (3|4 |5]|6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
BCCH
PCCH
RAR
UE-Specific
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Table 7.3.3.5.1-5 (columns 21-99): Physical resource allocation bitmap
for DCI combination 1 (20 MHz)

Npre 21 |22 |23 |24 |25 |26 |27 |28 [29 |30 31..46 47..52 53..99
e \b\i\\\b&\\\
\\\
RAR Not Used \ \ % Not Used
UE-Specific \
7.3.3.5.2 DCI combination 2
Table 7.3.3.5.2-1: Physical resource allocation bitmap
for DCI combination 2 (5 MHz)
Nprs 012 |3 [4|5|6 (7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24
BCCH-Even 0 1 2 3
BCCH-Odd 2 3 0 1
PCCH-Even 4 5
PCCH-Odd 4 5
RAR-Even 8 9 6 7
RAR-Odd 6 7 8 9
UE-Dedicated
Table 7.3.3.5.2-2 (columns 0-20): Physical resource allocation bitmap
for DCI combination 2 (10 MHz)
Nprs 0|12 |3 |4 |56 |78 |9 |10 (11 |12 |13 |14 |15 |16 |17 |18 |19 |20
BCCH-Even 0 1
BCCH-Odd 2 3
PCCH-Even 4 5
PCCH-Odd 6 7
RAR-Even 8 9
RAR-Odd 10 11
UE-Specific X | X X | x
RBGs R 2 3 s s 6

Table 7.3.3.5.2-2 (columns 21-41): Physical resource allocation bitmap
for DCI combination 2 (10 MHz)

NprB

21 |22 |23 [24 |25 |26 |27 |28 |29

BCCH-Even

30

31

32 |33

34 35 |36 |37 [38 |39 |40 |41

BCCH-Odd

PCCH-Even

PCCH-Odd

~

RAR-Even

RAR-Odd

UE-Specific
RBGs
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Table 7.3.3.5.2-2 (columns 42-49): Physical resource allocation bitmap
for DCI combination 2 (10 MHz)

Nere 42 |43 |44 [45 |46 [47 |48 [49
BCCH-Even
BCCH-Odd
PCCH-Even
PCCH-Odd
RAR-Even
RAR-Odd

UE-Specific | |
RBG's 14 15 16

Not Used

Table 7.3.3.5.2-2a (columns 0-19): Physical resource allocation bitmap
for DCI combination 2 (15 MHz)

nprb O|1| 2|3|4|5|6|7|8|9|10|11|12(13|14|15|16| 17|18 |19
BCCH-
Even
BCCH-Odd i i
PCCH-
Even 4 5
PCCH-Odd 6 7
RAR-Even 8 9
RAR-Odd 10 11
UE-Specific | x | x X | X
RBG's 1 2 3

Table 7.3.3.5.2-2a (columns 20-39): Physical resource allocation bitmap

for DCl combination 2 (15 MHz)

nprb 20121 (22|23 |24 |25|26|27|28|29|30|31|32
BCCH-
ven \\\\\\
Egggzow ALAAIMMIMIIIDIDOMDNKR
Even \\\\\\
PCCH-Odd N |,
RAR-Even \\\\\\\\\\\\\\\\\\\\\\
RAR-Odd AN
UE-Specific \\\\\\\\\\\\\\\\\\\\\
RBG's

Table 7.3.3.5.2-2a (columns 40-59): Physical resource allocation bitmap
for DCIl combination 2 (15 MHz)

43 |44 |45 |46 |47 |48 |49 [50 |51 |52 | 53 | 54 | 55 |56 | 57 | 58 | 59

6
4

UE-Specific
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11 [ 13 | 14 |

Table 7.3.3.5.2-2a (columns 60-74): Physical resource allocation bitmap
for DCI combination 2 (15 MHz)

nprb 60|61 |62|63|64|65|66|67|68|69|70|71|72|73|74
BCCH-

Even

BCCH-Odd
PCCH-

Even 7
PCCH-Odd 5
RAR-Even 11
RAR-Odd 9
UE-Specific X | x
RBG's 15 17 18

Table 7.3.3.5.2-3 (columns 0-19): Physical resource allocation bitmap
for DCI combination 2 (20 MHz)

BCCH-Even
BCCH-Odd
PCCH-Even 4
PCCH-Odd 6
RAR-Even 8
RAR-Odd 10
UE-Specific X | X
RBGs 1 2 3 4

Ners 0|1 |2 |3 |4 |5 ]6 |7 |8 |9 |10 11 |12 |13 |14 |15 |16 |17 |18 |19

Table 7.3.3.5.2-3 (columns 20-39): Physical resource allocation bitmap
for DCI combination 2 (20 MHz)

NprB 20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32 |33 |34 |35 |36 |37 |38 |39
BCCH-Even
BCCH-Odd
PCCH-Even
PCCH-Odd
RAR-Even 9
RAR-Odd 11
UE-Specific X | X

RBGs 5 NG - 8 9

Table 7.3.3.5.2-3 (columns 40-59): Physical resource allocation bitmap
for DCI combination 2 (20 MHz)

NprB 40 |41 |42 |43 |44 |45 |46 (47 |48 |49 |50 |51 |52 |53 (54 |55 [56 |57 |58 |59
BCCH-Even
BCCH-Odd
PCCH-Even
PCCH-Odd
RAR-Even 10
RAR-Odd 8
UE-Specific
RBG's 10 14
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Table 7.3.3.5.2-3 (columns 60-79): Physical resource allocation bitmap
for DCI combination 2 (20 MHz)

NprB 60 |61 |62 |63 |64 |65 |66 |67 |68 |69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79
BCCH-Even 3
BCCH-Odd 1
PCCH-Even 7
PCCH-Odd 5
RAR-Even 11
RAR-Odd 9
UE-Specific X | X
RBGs 15 16 17 19

Table 7.3.3.5.2-3 (columns 80-99): Physical resource allocation bitmap
for DCI combination 2 (20 MHz)

Npre 80 [81 [82 [83 [84 [85 [86 [87 [88 [89 [90 [91 [92 [93 |94 [95 [96 [97 [98 |99
BCCH-Even
BCCH-Odd
PCCH-Even Not Used
PCCH-Odd
RAR-Even
RAR-Odd

UE-Specific
RBGs 20 21 22 23 24

NOTE: Odd and even refer to sots.

7.3.3.6 UE-dedicated scheduling scheme in explicit mode
This scheme applies to:
1. spatial multiplexing MIMO configurations or

2. transmit diversity MIMO configurations and non-MIMO configuration where the normal mode scheduling
scheme isinappropriate.

SSis configured with an exact TBS (modulation and coding scheme, | s, and number of resource blocks, Ngr,) to use.
Other parameters, such as the HARQ process number and redundancy version to use for each transmission, are also
configured by the TTCN. SS shall use TBS sheets with matching DCI format and Resource allocation Type. If the
parameter 'FirstRbindex' is configured different than specified in respective TBS sheet, the resource block bit mapsin
TBS sheet sare shifted by ' FirstRblindex' and applied, with an exception for Resource allocation type 0 where only the
full size 'Resource block groups are shifted by ' FirstRbindex'; if the last Resource block group isnot full size, and is
part of resource block bitmap, it is applied without any shift.

All data scheduled for a certain subframe shall be transmitted in the single indicated subframe, using configured
parameters. The TTCN shall ensure that the configured parameters are consistent, in particular that the scheduled data
size and the configured TBS match each other. Data scheduled by the prose, and hence also by the TTCN, provides
possible space for the Timing Advance MAC control element and the RLC Status PDU. The SS shall include one of
these if so triggered, else the bits reserved for these are filled by MAC padding.

Additionaly, in the case of MIMO data scheduled for transmission in a given sub-frame, this consists of (listed in
transmission priority order):

- MAC Control Elementsthat the SS needs to send (if triggered).
- AMD STATUS PDU(s) that the SS needs to send (if triggered).

- Fresh data scheduled for transmission in this subframe for one or more logical channels, as per logical channel
priority [lower value = higher priority]; if datais available for more than one logical channel with the same
priority, then the logical channel corresponding to the DRB-ID with the lower value has the higher priority.

- MAC padding.
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The following additional rules need to be applied on data scheduled for transmission to be mapped on two transport
blocks corresponding to two code words:

- Higher priority data (as stated above) maps on to Transport Block 1 and lower priority data maps on Transport
Block 2 (if Transport Block 1 gets full); and

- Minimum MAC padding is performed in Transport Block 1; and

- If datafrom onelogical channel needs to be mapped on to two transport blocks, the PDCP PDUs with |ower
PDCP sequence numbers get mapped on to Transport Block 1.

By default no dataiis scheduled in TDD special subframes (i.e. subframes 1 and 6 for default TDD subframe
configuration). For testing DL data reception in TDD specia subframe, explicit mode TBS selection shall be used. The
TTCN shall ensure that the configured parameters are consistent, in particular that the scheduled data size and the
configured TBS match each other. As per TS36.213 [30] clause 7.1.7, for specia subframe configuration 9 with normal
cyclic prefix or special subframe configuration 7 with extended cyclic prefix, the actual Nprb used for TB size
calculation will be amax( floor{ Nprb in DCI command *0.375},1). Tables 7.3.3.6-1/2 give the mapping for Nprb in
DCI command and Nprb used for TB size determination.

Table 7.3.3.6-1: Nprb DCI to Nprb TBS mapping for 20 Mhz

Nprb in DCI command 4 18|12 |16 |20 |24 |28 |32 (36|40 |44 | 48 | 54 | 60
(configured by TTCN)

Nprb used for TBS determination 1(3]| 4 6 7 9 |10 12| 13| 15|16 | 18 | 20 | 22

Table 7.3.3.6-2: Nprb DCI to Nprb TBS mapping for 5 Mhz

Nprb in DCI command 416| 8 (12| 14 | 16
(configured by TTCN)
Nprb used for TBS determination 112 3 4 5 6

7.3.3.6.1 DL Scheduling in Transport Block Size Selection Test Cases

The MAC transport block size selection test cases defined in clause 7.1.7 of TS 36.523-1 [1], use bandwidths of
5/10/15/20MHz. For the preamble and post amble in these tests, the default scheduling rules defined in clauses 7.3.3.1
to 7.3.3.4 for 5/10/15/20 MHz and DCI combination 1A are applied respectively. During the test body, when the actual
TB sizes with appropriate DCI and resource allocation formats needed are to be tested, the SSis configured in explicit
mode for UE-dedicated scheduling.

7.3.3.7 Resource allocation sheets

Attached with this Technical Specification, the DL resource allocation tables can be found, providing physical resource
allocations for various transport block sizes, developed as per rules specified in clause 7.3.3, in Microsoft Excel format.
Each individual sheet in the workbook represents various scheduling schemes as per table 7.3.3.7-1.

Table 7.3.3.7-1: DL resource allocation sheets

S. No Sheet Name Description

1 DCI-1A-PCCH DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by P-RNTI (5 MHz, 10 MHz, 15 MHz and 20 MHz)

2 DCI-1A-BCCH DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by SI-RNTI (5 MHz, 10 MHz, 15 MHz and 20 MHz)

3 DCI-1A-RAR DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by RA-RNTI (5 MHz, 10 MHz, 15 MHz and 20 MHz)

4 DCI-1A-UE-Specific DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (5 MHz)

5 DCI-1A-3-IntraFreg- DL Resource scheduling for DCI format 1A and PDCCH is

UE-Specific scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI and three Intra

Freqg cells are configured (5 MHz)
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S. No Sheet Name Description
6 DCI-1A-UE-Specific-10MHz  |DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (10 MHz)
6A DCI-1A-UE-Specific-15MHz  |DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (15 MHz)
7 DCI-1A-UE-Specific-20MHz  |DL Resource scheduling for DCI format 1A and PDCCH is
scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI (20 MHz)
Also in preamble/postamble phase of MAC TBS test cases with 15
MHz bandwidth configured
8 DCI-1C-PCCH DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by P-RNTI (5 MHz)
9 DCI-1C-BCCH DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by SI-RNTI (5 MHz)
10 DCI-1C-RAR DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by RA-RNTI (5 MHz)
11 DCI-1-UE-Specific DL Resource scheduling for DCI format 1, Resource allocation 0
and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI
(5 MHz)
12 DCI-1C-PCCH-10MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by P-RNTI (10 MHz)
13 DCI-1C-BCCH-10MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by SI-RNTI (10 MHz)
14 DCI-1C-RAR-10MHz-Gapl DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by RA-RNTI (10 MHz)
15 DCI-1-UE-Specific- DL Resource scheduling for DCI format 1, Resource allocation 0
10MHz-Gapl and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI
(10 MHz)
15A  |DCI-1C-PCCH-15MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by P-RNTI (15 MHz)
15B DCI-1C-BCCH-15MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by SI-RNTI (15 MHz)
15C DCI-1C-RAR-15MHz-Gap1l DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by RA-RNTI (15 MHz)
15D DCI-1-UE-Specific- DL Resource scheduling for DCI format 1, Resource allocation 0
15MHz-Gapl and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI
(15 MHz)
16 DCI-1C-PCCH-20MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by P-RNTI (20 MHz)
17 DCI-1C-BCCH-20MHz-Gapl |DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by SI-RNTI (20 MHz)
18 DCI-1C-RAR-20MHz-Gap1 DL Resource scheduling for DCI format 1C and PDCCH is
scrambled by RA-RNTI (20 MHz)
19 DCI-1-UE-Specific-20MHz- DL Resource scheduling for DCI format 1, Resource allocation 0
Gapl and PDCCH is scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI
(20 MHz)
20 DCI-1-RA0-ExplicitConfig DL Resource scheduling for DCI format 1, Resource allocation 0
and PDCCH is scrambled by C-RNTI
21 DCI-1-RA1-ExplicitConfig DL Resource scheduling for DCI format 1, Resource allocation 1
and PDCCH is scrambled by C-RNTI
22 DCI1A-ExplicitConfig DL Resource scheduling for DCI format 1A, Resource allocation
2(localised & distributed) and PDCCH is scrambled by C-RNTI
23 DCI-2A-RA0-ExplicitConfig DL Resource scheduling for DCI format 2A, Resource allocation 0
and PDCCH is scrambled by C-RNTI
24 DCI-2A-RA1-ExplicitConfig DL Resource scheduling for DCI format 2A, Resource allocation 1
and PDCCH is scrambled by C-RNTI
7.4 Cell Configurations
7.4.1 Cell Configuration Types

Three cell configurations are defined in TS 36.508 [3] clause 6.3.3: Full Cell, Minimum Uplink Cell and Broadcast
Only Cell; however the TTCN aways considers all cells as Full Cells, and thus always provides the complete cell
configuration parameters.
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The SS may:
- aways configure acell asa'Full Cell' based on the complete information; or

- configure the cell based on the 'CellConfig_Type' flag taking only the required configuration parameters and
ignoring the others.

For agiven value of the 'CellConfig_Type' flag, the TTCN shall:
- For Full Cell Configuration:
- expect normal SS behaviour.
- For Minimum Uplink Cell Configuration:
- Configure the SSto report Preamble detection.
- Assign verdicts based on the PRACH Preamble Indications.
- Consume any uplink SRBO messages (if the SSis configured as a Full Cell).
- For Broadcast Only Cell Configuration:
- Not configure the SS to report Preamble detection.

- Consume any uplink SRBO messages (if the SSis configured asa Full Cell).

7.4.2 Cell Power Change

To set and adjust the cell power at the two test ports, Reference Power and Attenuation, are provided in the record
Reference Power.

The field Reference Power is only set when the cell is created and is not updated during the test case execution. The SS
applies the Reference Power when the cell isfully configured.

To adjust the power level in the test case, the field Attenuation is used. After initial configuration of a cell the
attenuation corresponds to the value "off". When the power is changed for more than one cell, the power changes must
happen at the same time for all the cells according to the time instances for power level changes specified in
TS36.523-1[1]. Thetimeit takes to complete the power change for al the cells shall be done:

- within amaximum of 700 ms when changing the power of a cell from "off" to a certain value; or
- within amaximum of 100 ms (10 frames) otherwise.

The SS shall ensure the power level at the test ports conform to the required downlink signal levels specified in
clause 6.2.2.1 of TS 36.508 [3].

7.4.3 E-UTRAN cell identity

7431 Timing parameters of cells

For RRC and Idle mode test, the timing parametersin table 7.4.3.1-1 are applied. The specification of Cell 1 - Cell 30
can be found in TS 36.508 [3].
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Table 7.4.3.1-1: Timing parameters of simulated cells

cell ID |[SFN offset | FDD Tcell TDD Tcell (Ts)
(Ts) Synchronous Non synchronous
Cell 1 0 0 0 0
Cell 2 124 30720 154 30720
Cell 3 257 150897 77 150897
Cell 4 1000 61440 307 61440
Cell 6 657 524 77 524
Cell 10 129 43658 77 43658
Cell 11 957 92160 154 92160
Cell 12 1015 181617 154 181617
Cell 13 890 31244 154 31244
Cell 14 680 300501 77 300501
Cell 23 383 212337 154 212337
Cell 28 890 31244 154 31244
Cell 29 680 300501 77 300501
Cell 30 1015 181617 154 181617
NOTE:  For TDD, synchronous Tcell values are applied unless specified otherwise in the
test cases.

Table 7.4.3.1-2 is applied to the NAS test when more than one PLMN existsin atest case. Further cell parameters can

be found in TS 36.508 [3], table 6.3.2.2-3.

Table 7.4.3.1-2: Timing parameters of simulated cells for NAS TCs in different PLMNs

cell ID SFN FDD Tcell TDD Tcell (Ts)
offset (Ts) Synchronous Non synchronous
Cell A 0 0 0 0
Cell B 124 30720 154 30720
CellC 257 61440 307 61440
CellD 1000 92160 154 92160
Cell E 752 32047 77 32047
Cell F NA NA NA NA
Cell G 957 631 77 631
CellH 1015 31351 154 31351
Cell | 890 127200 77 127200
Cell J 680 1327 77 1327
Cell K 383 157920 154 157920
Cell L 562 188640 307 188640
Cell M 471 122880 307 122880
NOTE:  For TDD, synchronous Tcell values are applied unless specified otherwise in
the test cases.

Figure 7.4.3.1-3 illustrates shifting DL transmission timing offset by Tcell = 1 subframe, between multiple NAS FDD
cells on the same frequency (table 7.4.3.1-4) in the same PLMN.

ceta T [ [ [ |
cete [ L[ [ [ [N
catc | W[ [ | [ | UPss
ceto [ [ [ NI [ [ | Isss
ceim | | | I | [ PscH

Figure 7.4.3.1-3: Timing offset between FDD cells on the same frequency
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Table 7.4.3.1-4 isapplied to the NAS test when al NAS cellsin atest case belong to the same PLMN. Further cell
parameters can be found in TS 36.508 [3], table 6.3.2.2-2.

Table 7.4.3.1-4: Timing parameters of simulated cells for NAS TCs in same PLMN

cell ID SFN offset FDD Tcell (Ts) TDD Tcell (Ts)

Synchronous Non synchronous

Cell A 0 0 0 0

CellB 124 30720 154 30720

Cell C 257 150897 77 150897

Cell D 1000 61440 307 61440

Cell E NA NA NA NA

Cell F NA NA NA NA

Cell G NA NA NA NA

CellH NA NA NA NA

Cell I NA NA NA NA

Cell J NA NA NA NA

CellK NA NA NA NA

Cell L NA NA NA NA

CellM 471 31244 154 31244

NOTE: For TDD, synchronous Tcell values are applied unless specified otherwise in the test

cases.

Shifting radio frame transmission timing can eliminate the following interference between intra frequency cells:
- P-SS/S-SSto P-SS/S-SS, RS, PBCH, PCFICH, PDCCH and PHICH.
- PBCH to PBCH.
- PBCH to PCFICH, PDCCH and PHICH.
- PDSCH to PCFICH, PDCCH, PHICH.

AsTDD UL and DL are on same frequency, to avoid interference between DL and UL, the Random Access Response
Timing Advance (RAR TA) isrelated to the Tcell:

For TDD cdlls:

RAR TA = [ FLOOR ((Tcel|) nod 30720 / 16) ] nod 1282

For FDD, the Random Access Response Timing Advance is set to 0.

In MBMS test cases, cells belonging to the sasme MBSFN Area have a synchronized radio frame timing: the SFN offset
and Tcell values are set to the values of the cell having the lower cellld value.

In Carrier Aggregation signalling test cases, the SFN offset and Tcell of configured cells has to be same.

Editors note: More clarification in terms of tables representing configured cells may be needed. Cell 1, Cell 2, Cell3,
Cell12 & Cell 6 are configured in CA test cases.

7.4.4

The default cell identifiersfor NAS cells are defined in 36.508 [3] clause 6.3.2.2.

Cell configurations for NAS test cases

The alocation of Physical layer cell identifiersto the individual cellsis according to (PCl mode 6) being differential for
the cells working on the same radio frequency. The way of PCI allocation can reduce the interference between the intra-
frequency cellsfor reference signal to reference signal, PCFICH to PCFICH and PHICH to PHICH. The definition of
Cell A - Cell M can be found in TS 36.508 [3].

7.4.5

When there is more than one EUTRA cell in atest case the following rules are applied in TTCN:

Configuration of Multi-Cell Environment
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- At the beginning of the preamble, beforeinitial attachment of the UE, al EUTRA cells are configured but
switched off.
- Inthe preamble only the serving cell is switched on; all other cells remain switched off.

- At the end of the preamble the cells are configured according to the initial power level settings (TO) of the test
case.

The mapping of cellsto physical resources and management of the physical resources are out of TTCN scope. The
following principles can be applied to the system simulator:

- Cdlsbeing switched off need not to be mapped to physical resources.

- When acell is switched off mapping to a physical resource may be kept and reused when the cell is switched on
again.

- When acell isswitched on it can either already been mapped to a physical resource or it needs to be mapped to a
free resource.

- When there are less physical resources than cellsit is up to SSimplementation to find strategies to dynamically
map the cells to the resources.

Independent from the strategies being used the system simulator shall obey timing restrictions for changing power-
levels of one or several cells as stated in clause 7.4.2.

7.5 TDD Considerations

LTE options of FDD and TDD will be contained in the same common FDD and TDD test cases, similar to the prosein
TS36.523-1[1].

The TDD Uplink-downlink configuration 1 in 3GPP TS 36.211 [35], table 4.2-2 is applied.

7.5.1 FDD vs. TDD implementation

FDD/TDD differences are introduced in the common FDD and TDD test cases using branches at alow level in the test
case. The branches are used either:

- toassignavariable,
- toimplement a different behaviour;
- tochange an FDD or TDD parameter in atemplate sent to the UE or SS.

The mode under test (FDD or TDD) is based on the value of the bands under test.

75.2 Guideline for FDD vs. TDD verification

With respect to EUTRA FDD vs. TDD technologies, it is recommended that separate verifications for FDD and TDD
arerequired for the TCsin TS 36.523-1 [1]:

- clause6, 7, 8, 12, 13;

- with MultiRAT involved.

7.6 Special RLC Modes

7.6.1 Suppression of RLC Acknowledgements
Two different modes, both applicable per radio bearer, are defined as:

- General suppression:
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- If thismodeis activated, no RLC acknowledgements will be generated by the SS. This mode can be switched
on and will persist until it is switched off. Afterwards the SSwill continue handling the RLC
acknowledgements as normal.

- Onetime suppression:

- If thismode is activated, no RLC acknowledgement will be generated by SSfor the next RLC message data
PDU received. Once this has been done, the SS continues handling RL C acknowledgements as normal.

In case of ahandover the modes continue to be active.

7.6.2 Modification of VT(S)

This mode alows to manipulate the RLC state variable VT(S) so that the SS can generate an RLC sequence number as
needed during atest. The input to the specia test mode is an integer (0..1023) as value of ModifyVTS, The SS shall set
variable VT(S) asfollows:

VT(S):= ModifyVTS,

The purpose of this special test mode isto force an incorrect RL C sequence humber to be used by the SS. Once VT(S)
has been modified in the RLC entity at the SS side, this RLC entity will be inconsistent. One possibility to bring the
RL C entity back to normal isto re-establish the RLC peer connection. Thisis donein the only use case of this specia
RL C test mode by performing an RRC Connection reconfiguration immediately after the test mode has been applied.

Users of this test mode should ensure that the RLC AM PDU carrying the incorrect sequence number will reach the
peer RLC entity. It istherefore recommended to activate the RRC Connection reconfiguration only after some delay.
This delay shall be short enough to ensure that the UE will not yet request the retransmission of the RLC PDU
corresponding to the skipped sequence numbers.

7.7 System information

7.7.1 System information broadcasting

The rulesfor the transmission of BCCH messages are specified in TS 36.331 [19], clause 5.2. The current clause
provides the implementation guidelines.

The ASPs SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:
- The complete system information is provided to SS by using asingle ASP.
- SSdtarts scheduling all system information from the same SFN.

- The scheduling information sent to SSis the same as the scheduling information sent to the UE. For each Sl
message, the subframeOffset in SYSTEM_CTRL_REQ indicates the exact point in timein the S| window at
which SS shall start the transmission of the related SI.

- SSshall set the systemFrameNumber in the MIB to the 8 most significant bits of the SFN. A dummy valueis
provided by TTCN.

- Thesysteminformation is sent to SS using the asn.1 types, SS shall encode in unaligned PER and add the
necessary padding bits as specified in TS 36.331 [19], clause 9.1.1.1.

- Inthe E-UTRAN-CDMAZ2000 Inter RAT configuration, SS shall set the CDMA2000 synchronousSystemTime
in Systeml nformationBlockType8 to the SFN boundary at or after the ending boundary of the Sl-window in
which SystemlnformationBlockType8 is transmitted (see TS 36.331 [19], clause 6.3.4). The changes of
synchronousSystemTime will not result in system information change notification, nor in a modification of
systeminfoVaueTag in SIB1in TTCN as specified in TS 36.331 [19], clause 6.3.1. If IXRTT isbeing tested,
then SS shall overwrite the longCodeStatelXRTT in SystemlnformationBlockType8 to the state of long code
generation registersin CDMA2000 1xRTT system as defined in C.S0002-A [12, Section 1.3] at

!_t / 10—| x 10+ 320 ms, where t equals to the cdma-SystemTime. The changes of longCodeState1XRTT will not

result in system information change notification, nor in a modification of systeminfoVaueTagin SIB1in TTCN
as specified in TS 36.331 [19], clause 6.3.1.
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1.7.2 Scheduling information

The maximum number of resource blocks as defined in table 7.7.2-1 are used to broadcast the system information.

Table 7.7.2-1: Maximum number of resource blocks

Maximum number of resource blocks assigned
SIB1 4
for all Sls 4

The subframe offset values used for SI messages are according to table 7.7.2-2.

Table 7.7.2-2: SubframeOffset values

Scheduling Information No. subframeOffset (FDD) subframeOffset (TDD)
Acc to TS 36.508 [3], clause 4.4.3.1.2
Sl1 1 0
SI2 1 0
SI3 3 15
Sl4 7 15
SI5 7 15

All System Information messages are sent only once within the Sl-window.

Table7.7.2-3 (FDD) and 7.7.2-4(TDD) give the SFN's and subframe numbersin which the MIB, SI1, SI2, SI3, SI4 &
SI5 are actually scheduled as per default parameters for si-WindowLength(20sf), periodicity for SI1(16), S12(32),
SI3(64) , SI4(64) and SI5(64) for bandwidths 5/10/15/20 MHz defined in TS 36.508 [ 3]:

Table 7.7.2-3: System Information Scheduling (FDD)

SEN\SUBFrame 0 1 2 3 4 5 6 7 8 9
0 MIB Sl1 SIB1
1 MIB
2 MIB SI2 SIB1
3 MIB
4 MIB SI3 SIB1
5 MIB
6 MIB SIB1 Sl4
7 MIB
8 MIB SIB1 SI5
9 MIB
10 MIB SIB1
11 MIB
12 MIB SIB1
13 MIB
14 MIB SIB1
15 MIB
16 MIB SI1 SIB1
17 MIB
18 MIB SIB1
19 MIB
20 MIB SIB1
21 MIB
22 MIB SIB1
23 MIB
24 MIB SIB1
25 MIB
26 MIB SIB1
27 MIB
28 MIB SIB1
29 MIB
30 MIB SIB1
31 MIB
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SEN\SUBFrame 0 1 2 3 4 5 6 7 8 9
32 MIB Si1 SIB1
33 MIB
34 MIB SI2 SIB1
35 MIB
36 MIB SIB1
37 MIB
38 MIB SIB1
39 MIB
40 MIB SIB1
41 MIB
42 MIB SIB1
43 MIB
44 MIB SIB1
45 MIB
46 MIB SIB1
47 MIB
48 MIB Si1 SIB1
49 MIB
50 MIB SIB1
51 MIB
52 MIB SIB1
53 MIB
54 MIB SIB1
55 MIB
56 MIB SIB1
57 MIB
58 MIB SIB1
59 MIB
60 MIB SIB1
61 MIB
62 MIB SIB1
63 MIB
64 MIB Sl1 SIB1
65 MIB
66 MIB SI2 SIB1
67 MIB
68 MIB SI3 SIB1
69 MIB
70 MIB SIB1 Sl4
71 MIB
72 MIB SIB1 SI5

Table 7.7.2-4: System Information Scheduling (TDD)

SEN\SUBFrame 0 1 2 3 4 5 6 7 8 9
0 MIB, SI1 SIB1
1 MIB
2 MIB, SI2 SIB1
3 MIB
4 MIB SIB1
5 MIB SI3
6 MIB SIB1
7 MIB Sl4
8 MIB SIB1
9 MIB SI5
10 MIB SIB1
11 MIB
12 MIB SIB1
13 MIB
14 MIB SIB1
15 MIB
16 MIB, SI1 SIB1
17 MIB
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SEN\SUBFrame 0 4 5 6 7 8 9
18 MIB SIB1
19 MIB
20 MIB SIB1
21 MIB
22 MIB SIB1
23 MIB
24 MIB SIB1
25 MIB
26 MIB SIB1
27 MIB
28 MIB SIB1
29 MIB
30 MIB SIB1
31 MIB
32 MIB, SI1 SIB1
33 MIB
34 MIB, SI2 SIB1
35 MIB
36 MIB SIB1
37 MIB
38 MIB SIB1
39 MIB
40 MIB SIB1
41 MIB
42 MIB SIB1
43 MIB
44 MIB SIB1
45 MIB
46 MIB SIB1
47 MIB
48 MIB, SI1 SIB1
49 MIB
50 MIB SIB1
51 MIB
52 MIB SIB1
53 MIB
54 MIB SIB1
55 MIB
56 MIB SIB1
57 MIB
58 MIB SIB1
59 MIB
60 MIB SIB1
61 MIB
62 MIB SIB1
63 MIB
64 MIB, SI1 SIB1
65 MIB
66 MIB, SI2 SIB1
67 MIB
68 MIB SIB1
69 MIB SI3
70 MIB SIB1
71 MIB Sl4
72 MIB SIB1
73 MIB SI5

NOTE: Subframes 4 and 9 are avoided so as to facilitate availability of PDCCHs in the UE specific search space for
transmission of PDCCH for both UL C-RNTI/SPS-RNTI and DL C-RNTI/SPS-RNTI/Temp C-RNTI.
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7.7.3 System information modification

For system information modification, the same rules as defined in clause 7.7.1 are applied.

The SFN for the start of modification period is calculated by TTCN. The modified system information and the
calculated SFN are provided inthe ASP SYSTEM_CTRL_REQ.

7.7.3.1 Non-PWS System Information modification

The modification of system information is notified by paging messages containing the systemlinfoM odification. The
paging messages are sent during one modification period before broadcasting the modified system information. The
paging messages are sent on paging occasions (PO) within the paging frames (PF). With the default paging and sysinfo
parameters provided in 36.508 [3] PO is set to 9 for FDD and O for TDD.

7.7.3.1.1 UE in Idle_mode

When the UE isin idle mode, the paging frames calculation is based on the UE identity (seeto TS 36.304 [14],
clause 7). With:

defaultPagingCycle=128
nB=oneT
modificationPeriodCoeff=n4
it resultsin 4 paging messages to be sent on the paging occasions during the modification period in the frames of :

SFN mod 128 = (UE_ID) mod 128.

7.7.3.1.2 UE in connected mode

When the UE isin connected mode, paging messages are sent on the paging occasions of each frame within the paging
cycle throughout a modification period. This resultsin 128*4 consecutive paging messages to be sent during the
modification period.

v

< » €

BCCH modification period (n) BCCH modification period (n+1)

i
| Updated information

Paging cycle i

Figure 7.7.3.1.2-1: Paging notification UE in connected mode

For ETWS and/or CMAS capable UEs in connected mode, paging messages are sent on the paging occasions of each
frame within the last paging cycle of the modification period. This resultsin 128 consecutive paging messages to be
sent during the modification period.

BCCH moadification period (n) BCCH modification period (n+1) i

Paging cyde

Figure 7.7.3.1.2-2: Paging notification for ETWS and/or CMAS capable UE in connected mode

’

i

I Updated information |

! i
i
I
I
i
I
I

ETSI



3GPP TS 36.523-3 version 12.6.0 Release 12 124 ETSI TS 136 523-3 V12.6.0 (2016-08)

7.7.3.2 PWS System Information modification

The modification of system information for ETWS and CMAS notification is notified by paging messages. The
transmission of system information notification is not necessarily at the beginning of a modification period.

When the UE isin idle mode, the paging frames calculation is the same as defined in clause 7.7.3.1.1.

When the UE isin connected mode, paging messages are sent on the paging occasions of each frame during a paging
cycle. Thisresultsin 128 consecutive paging messages to be sent. The transmission of the first paging message and the
first system information notification are simultaneous and are sent at the beginning of a paging cycle.

7.8 Timers and Timing Restrictions

A timer is set at the beginning of each test case to guard against system failure. Behaviour on expiry of this guard timer
shall be consistent for all test cases.

A watchdog timer can be specified for receive statements in order to reduce blocking time when atest case has already
failed. Watchdog timers are akind of TTCN auxiliary timer. When a watchdog timer is used to control areceive event,
its expiry does not need to be handled explicitly in the test case, but will lead to afail or inconclusive verdict due to
handling in the default behaviour.

In idle mode operations, an idle mode generic timer is specified for receive statementsif the test case specification does
not explicitly specify await time for the specific test step or test purpose. The expiry of thisidle mode generic timer is
at least 6 minutes to safely cover most test scenarios.

The watchdog timer and the idle mode generic timer are only to be used inside the test case test body; if the timer
expiresafail verdict is applied.

Itisthe TTCN responsibility to ensure that appropriate timer values are being used.

Tolerances (as described in TS 36.508 [3]) are not applicable to guard timers, idle mode generic timers and watchdog
timers.

In general timers of less than 500 ms shall not be implemented by TTCN timers but controlled by usage of the timing
information provided by the SS (Thisis based on an estimate of the system delay). To achieve this, there will be cases
when a DL message is scheduled at a specific point in time. This shall be done by adding at least 100 msto the current
time.

If Timing is ‘now' the SS shall schedule the data transmission or the (re)configuration in the next available sub-frame,
but will ensure that this period is less than 80 ms.
7.8.1 Auxiliary timers

For practical reasons, the TTCN can include timers that are not specified as part of the expected sequence. These timers
are documented below.

RLC and PDCP watchdog timer.

7.8.2 RRC timers reconfiguration

Considering the allowed UE accuracy for the RRC timer T3xx being between 100 ms and 2.5 % of T3xx (see
TS 36.133[37]), the TTCN applies the RRC net timerstolerance as MAX (10% of T3xx, (100 ms+ 5 RTT)), whereby:

FDD: 10 % of T3xx or 140 ms whichever is higher.

TDD: 10 % of T3xx or 155 mswhichever is higher.

7.8.3 MAC TA timer reconfiguration

Considering that the UE applies new values for MAC timers not before restart of the timer (see TS 36.321 [16],
clause 5.8), when the TA timer is changed at the UE, adelay in TTCN will be added so as to allow SSto transmit
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Timing advance M CE (based on current periodic Timing advance configuration) and hence resulting in restart of TA
timer at UE with new value.
7.8.4 Non-protocol timers

Time durations or periods in the test specification without corresponding references in the core specifications are
considered as non-protocol timers for which no timer tolerances are applied in the TTCN.

7.9 Error Indication

There are several situations on lower layer in which SS shall raise an error rather than trying to resolve the problem.
Thisis done by sending a SystemindicationError to the test case. SS shall raise an error in the following cases:

- HARQ retransmissions (applicable when SSis configured to indicate HARQ retransmissions as errors):
- HARQ CRC error for UL data;
- HARQ NACK from the UE unless SSis configured to report HARQ ACK/NACK.

- Paging, System information exceeds max. number of resource blocks.

- Configuration: max. number of resource blocks specified for a channel exceeds system bandwidth.

- Whenin User-PlaneaDL PDCP PDU or SDU not fitting into one TTI is sent with Harq Process being explicitly
specified.

- SSgetsinvalid Timinglnfo for TDD from the test case.
- SSdetects contradiction of UL grant(s) and TDD configuration.
- Data scheduled for the same TTI does not fit into an available transport block.

Further error conditions are specified in annex D.

7.10 Race Conditions

When two uplink messages are sent from the UE within a very small amount of time, they may be received in either
order inthe TTCN if they are received on different ports. This may cause a race condition which is due to the snapshot
mechanism in TTCN. In these cases, the TTCN will accept the messagesin either order and then compare the
timestamps of both messages to ensure they were sent in the correct order.

For UL messages received at a single port, there are normally no race conditions, with the exception of the SRB port
where the following rules shall be fulfilled, in order to achieve an ordered UL message queue:

- UL messages are queued according to the timing information.

- UL messages with the same timing information are queued according to the logical channel priority with the
"higher-first-in" principle.

7.11 Radio Link Failure

A radio link failure shall be triggered by switching the downlink power level of the source cell to the value for
non-suitable " Off" for the time period of least T310 + time it takes to receive N310 consecutive out-of-sync indications
from lower layers (non-suitable "Off" is defined in TS 36.508 [ 3], whereas T310 and N310 are defined in
TS36.331[19)).

If the RRC re-establishment procedure is used in aradio link failure context, it shall be realised by using two cells.
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7.12  Test method for RRC signalling latency

Test cases testing RRC signalling latency will need special test method. The PUCCH synchronisation state of UE
influences the test method. Following 2 different waysin which the UE's completeness of procedure can be probed are
considered:

1. UEisdtill PUCCH synchronized and can respond to uplink grants.
2. UE needs a RACH procedure and hence RACH procedural delays add upon the actual procedure delay.

7.12.1 Procedure delays in PUCCH synchronized state

For latency tests there may be up to 4 HARQ retransmissionsin DL (corresponding to the default configuration of the
SS) but HARQ retransmissions in UL cannot be compensated , i.e. any HARQ error in UL shall result in an
inconclusive verdict for the test case (otherwise a UE may get fail dueto aHARQ error).

Figure 7.12.1-1 demonstrates the latency check procedure that will be applied when UE isin PUCCH synchronized
state and can respond to uplink grants.

SSis configured to report ACK/NACK received from UE, to TTCN.

NOTE: Dueto L2 signaling (e.g. RLC STATUSPDUSs) it isnecessary to limit the reporting of UL HARQ
ACK/NACK to the time between sending of the RRC message and receiving the ACK.

By default SSis configured to retransmit any DL MAC PDU max 4 times.

To avoid unexpected side effects the Time Alignment timer needs to be set to infinity and the SS shall be configured
to not send any Timing Advance MAC control elements during the latency tests (since this may result in additional
ACK/NACK)

The SS shall be configured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is
assigned.

In the case of HARQ retransmissionsin DL the HARQ RTT Timer according to TS 36.321 clause 7.7 [16] is
- 8for FDD
- 10for TDD configuration 1 in case the DL PDU is sent in subframe 4 (as per default; see Table 7.12.1-1).
The SS shall schedule DL retransmission at 4th TTI for FDD and TDD since reception of the NACK.
Let N be the max allowed delay for procedure.
TTCN schedules at time T1 aDL message to the UE.
TTCN schedules UL grants at
Tok)=T+N+1+A; +k*RTT;
with
k = 0..4; number of HARQ retransmission in DL
RTT = 8 (FDD)
RTT =10 (TDD)
A, =0 (FDD)

A1 =0..3 (TDD; possible UL subframe uncertainty since not all subframes can be used for UL)

Example:
given TDD; DL PDU sent at subframe 4; N=10
= A; = 1 since UL grant cannot be scheduled for subframe 5 but needs subframe 6 (36.213 [30] cl.8.0)

The UL datais sent by the UE at

T3(K) =To(K) +4 + A, with A, =0 for FDD and A, = 0..3 for TDD and K is the value of k corresponding to
which aHARQ Ack isreceived
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The latency requirements are fulfilled when
TaK)-Ti=N+5+ A + A+ K * RTT

Looking at TDD configuration 1 in detail it can be shownthat A=A; +A,=0..3
= Ty(K)-T;=N+5+A+k*RTT;withA=0..3

NOTE:
aslong asN isamultiple of 5ms, given Tl isat 4th TTI for TDD configuration 1 weget A =3 (A;=1and A,
=2,36.213[30] cl.8.0)

Delay Requirement
Y-X<= N+2

Time=T1 DL Msg
DL Msg Tx Re-Tx
UL GRANTS
UL MAC Padding
PDU’s
NAC Time =X Time=
ACK UL Msg Rx
Figure 7.12.1-1: Delays in PUCCH synchronized state
Table 7.12.1-1: TDD configuration 1
Subframe 0 1 2 3 4 5 6 7 8 9
Configuration 1 D S U U D D S U U D
Delay from DL to Ack/Nack [TTIs] 6,7 4 6,7 4
Delay from NCK to re tx [TTIs] 4 6 4 6
RTT 11 10 10 11 10 10

7.12.2 Procedure delays when RACH procedure required

Figure 7.12.2-1 demonstrates the latency check procedure that will be applied when UE is not PUCCH synchronized
state needs RACH procedure.

PRACH configuration index is set as 14 for FDD, 12 for TDD which allows UE to send Preamble in any frame at
any subframe.

SSis configured to report ACK/NACK, PRACH preambles received from UE.
By default SSis configured to retransmit any DL MAC PDU max 4 times [1 Transmission and 4 Retransmission].
Let N be the max allowed delay for procedure.

TTCN schedules at time T1, DL message to the UE. Thisis achieved using Time stampsin send ASP's.
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The time difference between the ACK and the reception of PRACH preamble will be checked against N plus any
Interruption time (TS 36.133 [37]) and verdict is assigned, when (Y -X) <= N + Tinterrupt + A:
A =0for FDD;
A =3TTI for TDD, where 3TTI is UL subframe uncertainty.

If cell change occurs, cell timing differences, Frame number offsets need to be included for procedural delay

evaluations.
Delay Requirement
Y-X<=N + Tinterrupt+?
Time=T1 DL Msg RAR Cont. Resolution
DL Msg Tx Re-Tx
Time=Y
UL MSG Rx
NAC Time =X PRACH Preamble!

ACK

Figure 7.12.2-1: Delays when RACH procedure needed

7.13 RLC test method for scheduled data

The test loop mode is applied to the RLC tests. The allowed SS delay for sending data (< 80 ms) is comparable to the
default values of the RLC timers. In order to ensure aunique TTCN implementation of the RLC test cases and the
deterministic test result, independent from the SS platforms and UES, scheduled data method can be applied to the test.

The scheduled data method is suitable to the RLC test if:
Receiving multiple UL RLC SDUs s expected in the test; the UE may send a STATUS PDU in addition.
Time measurement is required for the looped back RLC SDUs.
DL RLC PDUs are sent on consecutive TTIs; the subframe numbers to be applied arerelevant in TDD.

Table 7.13-1 illustrates the data scheduling in the RLC test.

Table 7.13-1: Scheduled RLC test events

Scheduled timing t0 (see note 1) tl (see note 1) t2
Test event Multiple SDUs Obtain the Send DL data Provide UL grant (see note 2)
descriptions Time measurement | reference time Send DL data Receive UL data
DL data in TDD Send 1% DL data Send subsequent data
(see note 3)

NOTE 1: (t1-t0) = 100 ms which is greater than the allowed SS max. delay time, 80 ms.

NOTE 2: (t2-t1) = 60 ms, this duration will allow the UE transmitting max. 3 scheduling requests (every 20 ms
once) after the UL data to be looped back being available at the UE without going onto PRACH.

NOTE 3: The applied TDD subframe numbers 4, 5, 9, 10, 14, 15, 19, 20, 24, 25,...

If the test case prose does not indicate timely restrictions for the scheduling, sequential sending events are scheduled in
consecutive TTIs.

NOTE 1. For TDD configuration 1, the subframes 0, 4, 5 and 9 are considered as consecutive.
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NOTE 2: Scheduling may imply to execute the test stepsin the TTCN in an order different from the order given in
the test case prose. However, the sequence of the events over the air follows the prose description.

7.14  IP packets for Loopback Mode

7.14.1 IP packets used for Loopback Mode A

Itisirrelevant which kind of datais used in loopback mode A. Some PDCP test cases however specify to use IP
packets. In these cases, an ICMPv4 ECHO REPLY shall be used with avalid |P header checksum and valid ICMP
checksum.

7.14.2 IP packets used for Loopback Mode B

According to TS 36.509 [4], the UE performs loopback mode B above the UL TFT entity. Therefore |P packets need to
match the packet filters signalled to the UE according to TS 36.508 [3], clause 6.6.2:

When the UE gets configured via NAS signalling with packet filter #1 and #2 according to TS 36.508 clause 6.6.2 the
| P packets shall fulfil the following requirements:

Protocol:
UDP referred to packet filter #1 and #2
IP addresses:
Referred to TS 36.508 [3], table 6.6.2-3, note 1 source and destination | P address are the same.
Ports:
packet filter #1 specifies DL filter = IP packet's source port shall match remote port of packet filter #1.
packet filter #2 specifies UL filter = I P packet's destination port shall match remote port of packet filter #2.

To summarize, on dedicated bearers for loopback mode B, UDP packets used shall match the packet filters configured
at the UE side. The UDP packets, having no specific content, shall have the correct header checksum and UDP
checksum. On the default bearer, any other packets can be used, as an example, ICMPv4 ECHO REPLY similar as for
loopback mode A.

7.15 Connected Mode DRX

The SS shall support connected mode DRX according to TS 36.321 [16], i.e. the SS shall not send any data to the UE
while the UE is not monitoring the PDCCH. To achieve this, the SS needs to estimate the UE's Active Time by
considering the on-duration as well as the drx-inactivity timer:

on-duration:
The on-duration can be derived from the SS' DRX configuration.
drx-inactivity timer:

According to TS 36.321 [16], clause 5.7 at the UE the drx-inactivity timer is started or restarted during the
Active Time whenever PDCCH indicates a new transmission (DL or UL).

Thereisno activation time for the configuration of DRX at the UE and it is not acceptable just to consider the
on-duration after re-configuration of the UE (for DRX_L according to TS 36.508 [3] the DRX cycleis 1.28 s); instead
the drx-inactivity timer needs to be taken in account after DRX reconfiguration as well.

The following rules shall be applied to achieve synchronisation of SSand UE:

1. SSshall consider drx-inactivity timer as restarted at the UE whenever the UE is addressed on the PDCCH (DL
dataor UL grant).
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2. When thereis a scheduling request sent by the UE, SS assigns a grant independent of DRX;
when sending out that grant on PDCCH SS considers drx-inactivity timer as (re-)started (as per 1. above).

3. For all DL messages scheduled with specific timing information SS shall send the data at the given time
irrespective of current DRX configuration.

4. DRX (re-)configuration:
a) when DRX has not been configured at the UE yet:

al) TTCN will configure the SS just before the sending out the RRCConnectionReconfiguration message
configuring DRX at the UE; no other send-events between the reconfiguration of the SS and sending the
RRC message shall be scheduled in TTCN.

a2) TTCN will schedule sending of the RRCConnectionReconfiguration message configuring DRX with
specific timing information.

b) Reconfiguration of DRX at the UE: Same as a) but:

b1) TTCN shall schedule sending of the RRCConnectionReconfiguration according to the old DRX
configuration (i.e. the SS does not need to cache the new configuration).

¢) RRC connection release:
c1) TTCN will release DRX at the SSjust after the RRC connection release procedure.
5. There shall be no parallel data on any DRBs during DRX reconfiguration.
NOTE: Timing requirementsin the DRX test cases:

a) Thedrx-Inactivity Timer shall be long compared to the duration between sending
RRCConnectionReconfiguration and receiving RRCConnectionReconfigurationCompl ete (> 50 ms).
It ensures the SS in-time sending of the RLC STATUS PDU.

or
b) The drx-cycle shall be short compared to the RLC timers applied for SRB1.
Figure 7.15-1 illustrates DRX (re)configuration at the SS and the UE.

SS UE

$5: No (new) DRK Configuration

SYSTEM_CTRL_REQ (DRX)

RRCConnectionReconfiguration
(with specific timing information)

RRCConnectionReconfiguration

SS: [New) DRX ( oniiguratio-n {grayzc-ne}

Scheduling Request

UL Grant s
RRCConnectionReconfigurationComplete RRCConnectionReconfigurationComplete
(re)start of RLC STATUS PDU (RLC ACK) (re)start of
drx-Inactivity drx-Inactivity
Timer . .rimer

Figure 7.15-1: DRX (Re)configuration
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NOTE 1. Between RRCConnectionReconfiguration and RRCConnectionReconfigurationCompl ete the UE may
send a separate RLC STATUS PDU to acknowledge the RRCConnectionReconfiguration, but that does
not affect the principle aslong as SS appliesrule 2.

NOTE 2: During the "greyzone" SS does not know about DRX configuration at the UE; during that period
according to rule 4al and rule 5 there is no data to be sent by SS.

The TTCN (re)configures the connected mode DRX in SSfor the test cases if DRX_Sisapplied (Ref. TS 36.508 [3].
The (re)configuration of DRX_L in SSis FFS.

For test case 7.1.6.1 and 7.1.6.2, DRX will not be activated at the SS. Periodic UL grants every 5ms (suitable for both
FDD and TDD and less than drx-Inactivity Timer 6ms) will be allocated to the UE during the steps configuring test case
specific DRX parameters of the test case to prevent UE from activating DRX; These grants may result in padding MAC
PDU's transmitted by UE, which will be received by SS MAC and discarded.

7.16  Handover Sequences

7.16.1 Sequence of inter-cell handover

In general, the Inter-Cell handover is done without activation time, i.e. the timing information for configuration of the
SS and sending of the RRCConnectionReconfiguration is ‘Now'.

The sequence may be interrupted if other events need to be handled. E.g. when a TAU procedure is performed in the
target cell and there are procedures left to be executed on the source cell.

1. Transfer of the PDCP Count for AM DRBs from source to target cell:
a) Source Cell: Get PDCP COUNT.
b) Target Cell: Set PDCP COUNT.

NOTE 1: There shall be no further sending/receiving of AM DRB data before the HO has been done.

2. Target Cell: Inform the SS about the HO and about the source cell id.
3. Target Cell: Configure RACH procedure either dedicated or C-RNTI based.
4. Target Cdll: Activate security.

NOTE 2: For AM DRBs the PDCP count is maintained (for SRBs and UM DRBs the PDCP count is reset).
5. Target Cell: configure DRX (if necessary).

NOTE 3: Aslong asthe DRX configuration is not modified by the RRCConnectionReconfiguration the target cell
gets the same DRX configuration as the source cell.

NOTE 3A: According to TS 36.331 clause 5.5.6.1 the measurement gap configuration is released at the UE due to
the handover, therefore nothing needs to be configured at the target cell regarding measurement gaps.

6. Source Cell: Stop periodic TA.

NOTE 4: Unless explicitly specified UL grant configuration keeps configured as per default at the source cell.

7. Target Cel: Configure UL grant configuration ("OnSR", periodic TA is not started).

8. Source Cell: Send RRCConnectionReconfiguration.

9. Target Cell: Receive RRCConnectionReconfigurationComplete.

10. Target Cell: Start periodic TA.

11. Target Cell: Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS PDU).
12. Target Cell: Re-configure RACH procedure as for initial access.
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12a. Target Cell: Configure measurement gap configuration (if necessary).
13. Source Cdll: Reset SRBs and release DRBs.
14. Source Céll: Release DRX and MeasGapConfig configuration.

7.16.1a Sequence of inter-cell CA handover (more than one CC before and
after handover)

The Inter-Cell handover is done with activation time, i.e. the timing information for configuration of the SS and sending
of the RRCConnectionReconfiguration isexplicit. Time ‘T’ is set to 700 msin advance of the handover, timeT1=T +
10msandtimeT2=T +20 ms.

AtTimeT , steps 1-3:
1. Source Pcell: Configure source primary cell for stop of automatic Time alignment MCE transmission by SS
2. Target Pcell: Configure target pcell for no RACH response transmission

3. Source Pcell: Schedule the transmission of RRC Connection Reconfiguration message to UE requesting
Handover to target Pcell and Scell

Attime T2, steps 4-5:

4. Target Pcell: If target Pcell is same as source Scell, configure SS for target Pcell to be converted from a Scell to
Pcell

4a. Configuration of DRBs at the target PCell
5. Transfer of the PDCP Count for AM DRBs from source to target Pcell:
a) Source PCell: Get PDCP COUNT.
b) Target PCell: Set PDCP COUNT.
NOTE 1: There shall be no further sending/receiving of AM DRB data before the HO has been done.
Attime T1, steps 6-12:
6. Target PCell: Inform the SS about the HO and about the source Pcell id.
7. Target PCell: Configure RACH procedure either dedicated or C-RNTI based.
8. Target PCell: Activate security.
NOTE 2: For AM DRBs the PDCP count is maintained (for SRBs and UM DRBs the PDCP count is reset).
9. Target PCell & Target Scell:  configure DRX.

NOTE 3: Aslong asthe DRX configuration is not modified by the RRCConnectionReconfiguration the target cell
gets the same DRX configuration as the source cell.

NOTE 4: According to TS 36.331 clause 5.5.6.1 the measurement gap configuration is released at the UE due to the
handover, therefore nothing needs to be configured at the target cell regarding measurement gaps.

10. Target PCell: Configure UL grant configuration ("OnSR", periodic TA is not started).
11. Target PCell: Configure Target Pcell as Pcell.
12. Target SCell: Configure Target Scell for

12.1 Configure RACH procedure C-RNTI based.

12.2  Configure UL grant configuration ("OnSR", periodic TA is not started).

12.3 Configure target SCell as Scell with new Pcell association.
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After time T2 (without activation time):

13. Target PCell: Receive RRCConnectionReconfigurationComplete.

14.Target PCell: Start periodic TA.

15. Target PCell: Inform the SS about completion of the HO (e.g. to trigger PDCP STATUS PDU).

16. Target PCell: Re-configure RACH procedure as for initial access.

16a. Target Pcell & TargetSCell: Configure measurement gap configuration (if necessary).

17. Source PCéll: If source Pcell is not target Scell, reset SRBs and release DRBs.

18. Source Pcell: If source Pcell is not target Scell, configure from Pcell to normal cell.

19. Source Pcell: If source Pcell is not target Scell, Release DRX and MeasGap configuration

20. Source SCell: If source Scell is neither target Pcell or Scell, Release DRX and MeasGapConfig configuration.

21. Source Scell: If source Scell is neither target Pcell or Scell, configure from Scell to normal cell.

22. Source Scell: If source Scell is neither target Pcell or Scell, Configure UL grant configuration ("OnSR", periodic
TA isnot started).

7.16.2 Sequence of intra-cell handover

For Intra-Cell handover dedicated timing information is used: the sequence starts at time T with sending of the
RRCConnectionReconfiguration. T is set to 300 msin advance of the handover.

0. BeforeT: Get PDCP count for AM DRBs.

1. AtT: Send RRCConnectionReconfiguration.

2. AtT +5ms; Release SRBs and DRBs.

3. AtT +5ms: Configure RACH procedure either dedicated or C-RNTI based.

NOTE 1: Since the RACH procedure may require anew C-RNTI to be used it cannot be configured before sending
out the RRCConnectionReconfiguration.

3AAtT +5ms: Release MeasGapConfig configuration.

NOTE 2: According to TS 36.331, clause 5.5.6.1 the measurement gap configuration is released at the UE due to
the handover, therefore MeasGapConfig is released unless a new measurement gap configuration is
explicitly given in the RRCConnectionReconfiguration.

4. AtT +10ms. (Re-) configure SRBsand DRBs.

5. AtT + 10ms: Reestablish security, disable TA transmission.

NOTE 3: For AM DRBsthe PDCP count is maintained while for SRBs and UM DRBs the PDCP count is reset.
6. (after step 5) Receive RRCConnectionReconfigurationCompl ete.

7. (after step 6) Re-configure RACH procedure as for initial access, enable TA transmissions.

8. (afterstep 7) Restore the PDCP count for AM DRBs.

7.16.3 UL Grants used in RA procedure during handover

In the Random Access Procedure a grant is assigned to the UE by the Random Access Response and another grant, as
initial grant, is assigned for contention resolution.
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When UL datais pending, the UE will try to put as much data into given grants as possible, i.e. it will segment the user
dataand send it e.g. with theinitial grant if possible. To avoid this segmentation of user data, the grants assigned during
handover will be setin TTCN to:

Grant assigned by Random Access Response: 56 bits.
Initial grant: 104 hits.

NOTE 1. Accordingto TS 36.321 [16], clause 5.1.4, 56 bits are the minimum grant which can be assigned by the
Random Access Response. That is sufficient to convey C-RNTI (3 bytes) and short BSR (2 bytes) or long
BSR (4 bytes) but even with short BSR the remaining 2 bytes are not sufficient to convey any segment of
the RRCConnectionReconfigurationComplete (at least 4 bytes).

NOTE 2: The RRCConnectionReconfigurationComplete (9 bits) shall completely be conveyed in the initial grant of
RA procedure. This requires a minimum of 10 bytes (1 byte MAC header + 2 bytes RLC header + 5 bytes
PDCP header + 2 bytes payload). Additionally an optional PHR MAC element (2 bytes) needs to be
considered since the PHR has higher priority than the MAC SDU. Any further user data would require a
minimum of 5 additional bytes (2 bytes MAC header + 2 bytes RLC header + 1 byte payload).

7.17 Simulation of PDCP MAC-I Failure in UE

PDCP integrity protection test cases 7.3.4.x have the requirement to trigger MAC-I failuresin UE for downlink
messages, to achieve the MAC-I failure in UE two methods are specified in the subsequent sub clauses.
7.17.1 Integrity and ciphering not yet activated

UE has not yet started Integrity protection and it is required to trigger MAC-I failure for the PDCP PDU carrying RRC
SecurityModeCommand starting integrity with one of integrity protection algorithms. Further a conformant UE will
respond with SecurityM odeFailure without any integrity protection.

Thisis achieved by:
Not configuring SS PDCP to start integrity and ciphering with selected algorithm.
RRC SecurityModeCommand is sent indicating Integrity protection through the desired a gorithm.
Normal behaviour of PDCP layer in SSwill include all zerosin MAC-I.

Thisresultsin MAC-| failure as UE will calculate the XMAC-I with indicated algorithm.

7.17.2 Integrity and/or ciphering already activated

UE has started Integrity protection (ciphering configured with possibly non null algorithm) and it is required to trigger
MAC-I failure for the PDCP PDU carrying an RRC UECapabilityEnquiry message. A conformant UE will trigger an
RRCConnectionReestablishment procedure.

Thisis achieved by:

Configuring SS PDCP to use a different Integrity algorithm other than used by UE (i.e. if UE is configured to use
AES, SSis configured to use SNOW3G and vice versa).

Ciphering is configured at SS side same asin UE side.
The MAC-I included by SS PDCP will be as per new agorithm.

UE will calculate XMAC-I based on its own algorithm which is different from the algorithm SS has used and will
resultin MAC-I failure.

7.18 RRC Connection Release Sequence

According to TS 36.331 [19], clause 5.3.8.3, after reception of the RRCConnectionRelease the UE may either wait
60 ms or for indication of acknowledgement from lower layer. After the RRC connection release there are cases where
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the UE may immediately come up with an RRC connection request. This requires scheduled release of resources at the
SS

1 AtT: Send RRCConnectionRelease, stop UL grants.

2. AtT +5ms Release security.

3. AtT +10ms; Release DRX configuration at the SS.

3A At T + 15ms: Release measurement gap configuration at the SS.

4. AtT+50ms.  noaction.

5. AtT +55ms: Release SRBs and DRBs.

6. AtT+60ms. (Re) configure SRBs.

7. Delay of 840ms (NOTE)
T is set to 300ms in advance of RRC connection release.

NOTE: The delay ensures that the UE is camping on the serving cell again to avoid side effects e.g. due to
subsequent power level changes. It does not affect any sending of messages by the UE. The delay 840ms
is chosen to ensure the UE is re-camping on the cell and has read relevant system information, MIB,
SIB1, SIB2 and al other Sis.

7.19 DL CCCH Message and Contention Resolution MAC
Control Element transmission in one MAC PDU or in
separate MAC PDUs

When the contention based RACH procedure is being executed (RRC Connection Establishment or RRC Connection
Reconfiguration), in general the contention resolution MAC control element and the DL RRC PDU (RRC Connection
Setup/RRC Connection Reject/RRC Connection Re-establishment/RRC Connection Re-establishment Reject) are sent
inone MAC PDU. Thisis achieved by pre-configuring the SS (before the start of the RRC procedure) to send the
encoded DL message and contention resolution MCE in one MAC PDU.

Nevertheless, due to specific test purposes there are still many cases where it is necessary to send the DL CCCH
message separately:

RRC connection establishment
When RRC connection establishment is part of the test purpose
Specia cases: , e.g. when no contention resolution shall be sent according to the test purpose
RRC Connection Reestablishment is part of the test purpose
RRC Connection Reject is part of the test purpose
RRC Connection Reestablishment Reject is part of the test purpose

NOTE: The way contention resolution is applied has impact on the DCI format being used in atest case: when the
DL CCCH messageis sent separately DCI combination 1 according to clause 7.3.1 shall be used.

7.20 RRC Connection Reconfiguration Sequence (Measurement
Control)

When an RRC Connection Reconfiguration message contains information to configure measurement gaps at the UE
according to TS 36.331 [19] clause 5.5.2.9, the SS needs to be configured accordingly:

IF MeasConfig contains measGapConfig:
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1. AtT: Send RRC Connection Reconfiguration.

2. AtT +5ms Configure measurement gaps at the SS.

3. (after step 2) Receive RRC Connection Reconfiguration Complete
ELSE

1. Send RRC Connection Reconfiguration (without scheduling)

2. Receive RRC Connection Reconfiguration Complete.

T in general is set to 100ms in advance of the RRC connection reconfiguration.

7.21  GERAN special issues

7.21.1 Timeslot assigned for GERAN CS traffic

Timeslot 3 shall be used as the timeslot assigned for GERAN CStraffic, in order to avoid conflicts with timeslots
reserved for other purposes (e.g. the GPRS channel which is assigned to timeslot 4).

7.21.2 Subchannel used in GERAN L2 access message

The subchannel isvalid only for the following logical channel types. FACCH/H, SDCCH/8, SDCCH/4. For other
logical channel typesthisfield is not applicable and shall be coded as 15 for compatibility with TTCN2 test cases. The
SSshall ignoreit if thisfield is coded as 15.

7.21.3 Paging in GERAN

The system paging parameter BS PA_MFRMS is set to avalue of 2 multi frames, in order to ensure the next paging
occasion is as soon as possible.

7.22 EUTRAN RSRQ Calculations

7.22.1 Assumptions

- Asper 36.214 [53] clause 5.1.1 and 5.12, the RSRP and RSSI shall be averaged over the same set of resource
blocks. It is assumed that the power calculations made over one symbol are good enough for RSRQ cal culations.
Thisis based on the assumption that the power levels remain the same across the symbols on which the UE is
calculating the average. The contribution of Nprb and the OFDM symbols carrying cell specific reference
symbols per PRB contribute equally in numerator and denominator, hence RSRQ calculationsin dB with
aggregation over cell DL bandwidth and without aggregation result in the same output.

- Aspertable 7.4.3.1.1-1, for FDD the timing offset between the intra frequency cellsis always a multiple of sub
frame duration i.e. 3072 Ts, hence in the symbols carrying cell-specific reference signalsin one cell, the other
cell (interference) is also carrying a cell-specific reference signal, even though in a different subframe. Hence
from an interference calculation perspective, we can safely assume that the cells contributing an interference
shall also transmit the same cell specific reference signal in the symbol/

- Thenoise source istreated as a dummy cell transmitting on all resource elements with equal EPRE. Henceto
switch off the noise source, a value of non-suitable "Off" cell, as per 36.508 [3] table 6.2.2.1-1 shall be used (<-
145), and the signal level uncertainties similar to configured cellsin 36.508 [3] clause 6.2.2.1 will aso be
applied to the noise source.

- When the Noc value remains 'off' during the test case execution, the Virtual Noise Generator is not configured in
the SS.
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7.22.2 The Ideal Calculation

The test case specifies the RS-EPRE (dBm/15kHz) which is the cell absolute power-cell attenuation in dBm per carrier
of 15 kHz; the linear average over few measurements will give the RRP value.

It is assumed that the power levels of all contributorsis fluctuating hence in the typical test environment RS-EPRE will
be the RSRP over asingle carrier frequency.

The RS-EPREMW(mW/15kHz) = 10 power (RSRP/10).
The energy in noise source [Noc] for the frequency is also specified in the same units of dBm/15kHz.

The RSSImW calculation(mW over aresource block frequency of 180 kHz) = 2 (the sum over al intrafrequency
configured cells RS-EPREmMW) + 10 power ((Noc/10)* 12.

The cell inferenceis multiplied by 2 asin a RB, cell specific referenceis transmitted in only 2 carriers. But the AWGN
transmitson all 12 carriersin the resource block.

The RSRQ in dB will be the 10*log (RS-EPREMW/RSSImW).

7.22.3 Additional RSRQ Calculations For Fixing Boundary Values

In addition to the ideal calculation, various RSRQ calculations take into consideration the combinations of the SS signal
uncertainties and possibly all 12 carriers being used for DL transmission.

The 12 carriers being used can happen when the UE makes the measurement in a subframe when aDL PDSCH is
scheduled or measurement is in subframe zero and the UE measures in OFDM symbol carrying PBCH i.e. dot 1,
symbol 0.

The Min and Max RSRQ values are identified from 6 different RSRQ calculations:

RSRQ Ideal: RSRQ calculated in ideal conditions as given above

RSRQ Min: RSRQ calculation applying —ve signal uncertainty to all configured cells and noise source
RSRQ Max: RSRQ calculation applying +ve signal uncertainty to all configured cells and noise source

RSRQ Max Worst Case: RSRQ calculation applying +ve signal uncertainty for measured cell and —ve signal
uncertainty to all remaining configured cells and noise source. This shall be the Max RSRQ possible

RSRQ Max And 12 Carriers. RSRQ calculation applying +ve signal uncertainty to all configured cells and noise source
and cell interference considered over all 12 carriers

RSRQ Min Worst Case And 12 Carriers: RSRQ calculation applying -ve signal uncertainty for measured cell and +ve
signal uncertainty to all others; and cell interference considered over al 12 carriers. This shall be the Min RSRQ
possible

Applying UE measurement accuracy 36.133 [37], Table 9.1.6.2-1, +/-4dB normal conditions and side conditions of
RSRQ when RSRP Eg/lot > -6 dB & RSRP > -124 dBm the final boundary value for RSRQ is

Min RSRQ With UE Meas Acc := Min RSRQ -4 dB
Max RSRQ With UE Meas Acc := Max RSRQ + 4 dB

For conditions to fulfil desired cell selection or reselection, the respective conditions shall be satisfied for both the
boundary values Min RSRQ RSRQ With UE Measurement Accuracy and Max RSRQ With UE Measurement
Accuracy.

Asthe Boundary conditions also consider the worst scenario of al 12 carriers being transmitted, the requirement for
OCNG isremoved. Thereis no need to restrict measurement bandwidth and will be applicable for both DCI formats.
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7.23 Test method for elCIC and felCIC

When periodic CQI feedback is requested due to TTCN configuration, the SS reports the periodic CQI to the TTCN. SS
does not react on periodic CQI received and still allocates grants as configured from TTCN.

In the selected ABS no DL/UL user data (SRB/DRB) is scheduled, nor paging is transmitted; thisis controlled by
TTCN.

For fel CIC testing, the SS may be configured to temporarily stop the transmission of SIB1 and its associated DCI.

7.24  Carrier Aggregation Signalling Sequences
7.24.1 Initial configuration of Pcell

Cell is configured as anormal cell by using function f_ EUTRA_CellConfig_Def. The missing CA default parameters
(e.g. UL power control Common) are configured by using additional ASP call(s).

EUTRA PTC PCELL

f_EUTRA_CellConfig_Def

UL power control Common

Figure 7.24.1-1: CA sequence of an initial cell configuration for a cell to be used as Pcell

7.24.2 Initial configuration of SCell

Cell isconfigured as anormal cell except for SRB/DRB configuration by functionf EUTRA_SS ConfigureActiveCell.
SRBO not yet configured in step 1 is then configured.

The missing CA default parameters (e.g. UL power control (Common + Dedicated), PUSCH config Dedicated, SRS UL
Dedicated) are configured by using additional ASP call(s).

—EUTRA PTC —  SCell
f EUTRA_SS_Canfi ActiveC
New Eunction for SREQ_Canfi

UL power control (Common + Dedicated), PUSCH config Dedicated, SRS UL Dedicated

Figure 7.24.2-1: CA sequence of an initial cell configuration for a cell to be used as Scell
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7.24.3 Scell Addition and/or release

—EUTRA_PTC —PCHI —LUE —SCRL

Repeated
for each
Scell to be

[1f ScellAdd >0 JC-RNTT

-

If ScellAdd>0 AND PCell DRX Caonfig] DRX Config

[1f SaqlAdd>0 AND PCell Meas Gap Calnfig] Meas Gap Config

[1f Scelladd 0Serv ngCellCanfig SCell

[If ScellAdd>0] Ul Grant Config (no Grant, no PUCCH Synch) 4

RRCConnectionRe configurationComplete

kL RRQConnedtionReconfigurationfomplete

ingCellConfig.Release

[TF ScellScellDe[>0 AND DRX mnfiglScellIDRX Release o

Repeated
for each
Scell to be

[1F StellScellDel>0 AND Meas Gapconffig] ScellMeas GapRel

[IE SceliDel>0] Ul Grant Config(Defaultigrant, no PUCCH Sync) N

[1E ScellDel>0]ServingCellConflg. Release

Figure 7.24.3-1. CA sequence of Scell Addition and/or release

7.25 Test method for MBMS

7.25.1 Schedule transmission of MCCH messages

The rules for the transmission of MCCH messages are specified in TS 36.331 [19], clause 5.8.1.2. The ASPs
SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:

The complete MCCH information is provided to SS by using asingle ASP. The MCCH carries the
MBSFNAreaConfiguration and may also carry the MBMSCountingRequest message.

The scheduling information sent to SSis the same as the scheduling information sent to the UE.

The MCCH information is sent to SS using the asn.1 types, SS shall encode in unaligned PER and add the necessary
padding bits as specified in TS 36.331 [19], clause 9.1.1.1.
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Segmentation occurs when the MCCH message size is larger than the TBS of the MCH. SS starts scheduling all
MCCH information blocks from the same SFN.

NOTE: With the default values NPRB=NRBDL=25 for 5 MHz and default signalling Imcs =2; then Itbs=2 and
the TB size will be 1096 bits, hence segmentation may never happen.

7.25.2 MCCH change notification

A change notification is used to indicate the modification of MCCH information. The notification is transmitted on
PDCCH, it includes the notification indicator provided in the ASP and is transmitted using the M-RNTI (defined in
3GPP TS 36.321 [16] Table 7.1-1).

The notification messages are sent during one modification period before transmitting the modified MCCH information.
The SFN for the start of modification period is calculated by TTCN. The modified MCCH information and the
calculated SFN are provided inthe ASP SYSTEM_CTRL_REQ. The notification messages are sent on SFN/subframes
calculated by TTCN according to 36.331 [19] clause 6.3.7.

7.25.3 MTCH data scheduling

The SSis configured with configuration parameters for CSA, PMCH, MRBs, M S| and scheduling information for
MTCH data transmission.

The TTCN shall ensure that:

- For each configured MCH, the routing & timing information of the scheduled MRB data is consistent with the
configured M SI.

- Thesize of all MRB data scheduled in the same subframe shall fit within the resource allocation of that
subframe.

The SS shall ensure that:

- In subframes belonging to the CSA and for which no MCCH/MTCH/MSI datais scheduled by the TTCN, no
MCH data shall be sent in MBM S subframes not used as per MSI.

If an MTCH packet is scheduled from TTCN in a subframe in which MCCH will be automatically transmitted by SS
and/or M Sl is configured and needs to be included, the MTCH packet and MCCH data along with possible M S| are
included in one MAC PDU and signallingMCSis used.

When dataiis sent on MTCH the SS shall set the MS| in the MAC header according to TS 36.321 [16] clause 6.1.3.7.
The periodicity of the M Sl is defined by the MCH scheduling period i.e. the MSI is hot necessarily included in the
subframe where the RLC SDU istransmitted.

7.26  UE Category 0 FDD Half-Duplex Considerations (Type B
Half Duplex)

Type B FDD half duplex UE haslimitationsin receiving a DL sub frame preceding or following a UL subframe for the
same UE hence a blank subframe is needed. In [non TTI bundling considerations] max 3 contiguous subframes UL or
DL can be scheduled. And after and before any contiguous DL/UL subframes block a blank subframe is needed.

If the UE under test isa Type B FDD half duplex UE:
- SSwill be configured per cell by providing UE category info and FDD half duplex operation.

- When explicit timing info is provided in any DL transmission, the SS shall ignore the UE capability and shall
follow the explicit scheduling. It will be TTCN responsibility to schedule UL/DL transmissions based on UE
capability. Paging is always explicitly scheduled and hence SS follows explicit scheduling for paging.

- Sl scheduling will be configured as per TDD Sl scheduling (Table 7.7.2-4) restricting system info transmissions
in sub frames 0 and 5.
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- For non-explicitly scheduled new DL transmissions/ new UL grant allocations, the SS shall restrict UL/DL
operations as per table below:

Table 7.26-1: Scheduling pattern for type B half-duplex FDD UE (non-explicitly scheduled)

SFN\SubFrame 0 1 2 3 4 5 6 7 8 9
New UL DL New DL
X (any) Sl Blank Data/ |Blank | Blank Sl HARQ Blank |Data/ UL Blank
HARQ Grant

- If HARQ retransmissions are required:

- DL retransmissions being asynchronous in nature shall be scheduled by the SS as per above schedule (i.e.
subframe 8).

- UL retransmissions being synchronous will not be limited to subframe 2. i.e. the first UL retransmission will
be in frame X+1, subframe 0, second retransmission in frame X+1, subframe 8 and so on.

- HARQ retransmissions shall be prioritised over new transmissions.

7.27  Test method for Device-to-Device Proximity Services

7.27.1 Direct Discovery test method
SS-UE isconfigured in coverage, i.e. it is associated with a EUTRA-cell (as specified in clause 7.27.2.1).
SS-UE can be configured for sidelink data transmission and/or reception:

- When UE under test is configured in sidelink discovery type 1 (i.e. ue-Selected), the SS-UE is configured in
reception with the same pool(s) of resource.

- When UE under test is configured in sidelink discovery type 2B (i.e. scheduled), the SS-UE is configured in
reception with the same pool of resource and same indexes.

- For transmission, TTCN configures the SS-UE with a pool of resources and providesthe SL_ DATA_REQ ASP
including:

the SL-DCH message to be transmitted,

the timing info indicating the SFN/Subframe of the first discovery period,
- the number of discovery periods in which the message shall be transmitted,

- the selected PSDCH resource value (n_PSDCH), thisvalue isincremented by TTCN after each transmission
cycle. To avoid clashes when multiple PC5_DISCOVERY messages are transmitted within the same
discovery period, TTCN will provide different n_PSDCH values.

7.27.2 Direct Communication test method

7.27.2.1 Synchronisation and SBCCH transmission

When configured in coverage, the SS-UE is associated with a EUTRA-cell. SS-UE shall use the same configuration
parametersi.e. Band, Bandwidth, UL frequency, Cell timing, TDD Frame structure, Cyclic Prefix of the associated
EUTRA cell.

When out of coverage, SS-UE is configured explicitly by TTCN, e.g. Band, Bandwidth, TDD Frame structure. For
timing synchronisation SS-UE can be configured either:

- Tosynchronise from UE under test transmitted SLSS/MIB-SL: UE under test is the synchronisation source. The
SS-UE shall use the received SLSS and MIB-SL including the DirectFrameNumber/DirectSubframeNumber as
synchronisation source as specified in TS 36.331 [19], clause 5.10.9.2
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- Tobethe synchronisation source: SS-UE shall initiate autonomously the
DirectFrameNumber/DirectSubframeNumber and transmit SLSS/MIB-SL.

When the SS-UE is configured by TTCN over sidelink system control port to receive/transmit SLSS and MIB-SL, the
following rules apply:

- For transmission, the complete MIB-SL message is provided to SS-UE. SS-UE shall set the DirectFrameNumber
and DirectSubframeNumber in the MIB-SL, adummy value is provided by TTCN.

- TheMIB-SL issent to SS-UE using asn.1 types. The rules for encoding and transmission of SBCCH messages
(MIB-SL) are specified in TS 36.331 [19].

- For reception, SS-UE shall report SLSS or MIB-SL over the sidelink system indication port.

7.27.2.2 Sidelink data transmission/reception

When UE isin coverage and configured in transmission mode 1 (i.e. scheduled), the sidelink Scheduling Grant is
configured in SSby TTCN over system control port. On PDCCH, the SSinforms the UE under test if it is alowed to
make sidelink data transmission by transmitting 'DCI format 5" including ‘ SCI format 0" with the CRC scrambled by
SL-RNTI (acc. to TS 36.213 [61] clause 14.2). The UE under test will transmit on PSCCH/PSSCH as specified in the
received DCI format 5 and ‘ SCI format 0. SS shall only react on reception of SR and grant allocation configured from
the TTCN. The following sidelink grant alocation is configured:

- SSisconfigured to maintain PUCCH Synch.

- SSisconfigured to send automatically a'configured Grant' (in terms of Npgocp, I1rp @nd Nprg) to the UE on
every reception of a Scheduling Request, within 10 subframes.

- Thedefault resource for PSCCH is Npgeoy = 14,

- Thedefault configured grant for PSSCH in SCI format 0 is |rp = 4 and Nprg = 25. The SS shall allocate
resource allocation RBs corresponding to PRB indices 0..(Nprg-1).- SS-UE is configured with the same pool(s)
of resources as UE under test.

When UE is out of coverage or configured in transmission mode 2 (i.e. ue-Selected), UE selects autonomously the
resources on PSCCH/PSSCH. SS-UE is configured with the same pool(s) of resources as UE under test.

The SS-UE, when triggered to transmit data, is configured with I),-s=0 and the same Npgccy » Itrp @1d Npgg as
specified above.

8 External Function Definitions

The following external functions are required to be implemented by the SS.

TTCN-3 External Function
Name fx_KeyDerivationFunction

Description Hashing function for Hashing algorithms as defined in TS 33.401 [24]

SHA-256 encoding algorithm is used as KEY Description Function
Parameters KDF KDF_HMAC_SHA 256 (no other KDF defined yet)

Key bit key

String string being constructed acc. to TS 33.401 [24], annex A
Return Value 256 bit derived key
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TTCN-3 External Function
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Name fx_NaslIntegrityAlgorithm
Description Apply integrity protection algorithm on a given octetstring
Parameters NAS PDU octetstring according to TS 24.301 [21], clause 4.4.3.3 this
shall include octet 6 to n of the security protected NAS
message, i.e. the sequence number IE and the NAS message
IE
Integrity Algorithm 3 bits as defined in TS 24.301 [21], clause 9.9.3.23
KNASint Integrity key
NAS COUNT as documented in TS 24.301
BEARER Id fix value ('00000'B) acc. TS 33.401 [24], clause 8.1
Direction UL: 0

DL:1
(acc. to TS 33.401 [24], clause B.1)

Return Value

Message Authentication Code (4 octets)

TTCN-3 External Function

Name fx_NasCiphering
Description Apply ciphering on a given octetstring
Parameters NAS PDU octetstring
Ciphering Algorithm 3 bits as defined in TS 24.301 [21], clause 9.9.3.23
KNASenc Ciphering Key
NAS COUNT as documented in TS 24.301
BEARER Id fixed value ('00000'B) acc. TS 33.401 [24], clause 8.1

Return Value

ciphered octet string

TTCN-3 External Function

Name fx_NasDeciphering
Description Apply deciphering