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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.
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1 Scope

The present document is a technical specification of the overall support of FDD, TDD Enhanced Uplink in UTRA.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 25.896: "Feasibility Study for Enhanced Uplink for UTRA FDD".

[2] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[3] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[4] 3GPP TS 25.321: "Medium Access Control (MAC) protocol specification”.

[5] 3GPP TS 25.427: "UTRAN lub/lur interface user plane protocol for DCH data streams®

[6] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".

[7] 3GPP TS 25.215: "Physical layer - Measurements (FDD)".

[8] 3GPP TS 25.306: "UE Radio Access capabilities'.

[9] 3GPP TR 25.804: "Feasibility Study on Uplink Enhancements for UTRA TDD"

[10] 3GPP TR 25.224: "Physical layer procedures (TDD)"

[11] 3GPP TS 25.225: "Physical layer — Measurements (TDD)"

[12] 3GPP TR 25.826: "3.84 Mcps TDD Enhanced Uplink: Physical Layer Aspects'

[13] 3GPP TS 25.221: "Physical Channels and Mapping of Transport Channels onto Physical
Channeals (TDD)"

[14] 3GPP TR 25.827: "1.28 Mcps TDD Enhanced Uplink: Physical Layer Aspects'

[15] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[16] 3GPP TS 25.308: "High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2".

[17] 3GPP TS 25.433: "UTRAN lub interface Node B Application Part (NBAP) signalling".
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following
apply:

3.1.1 General

E-DCH: Enhanced DCH, a new dedicated and common (FDD and 1.28Mcps TDD only) transport channel type or
enhancements to an existing dedicated and common (FDD and 1.28Mcps TDD only) transport channel type.

HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions.

Power offset attribute (FDD): Represents the power offset between E-DPDCH(s) and reference E-DPDCH power
level for agiven E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried
aonein aMAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the mapping on
Beta factors can be found in [3]. The reference E-DPDCH power offset is signaled to the UE for one (or several)
reference E-TFC(s) (see detailsin subclause 11.1).

Power offset attribute (TDD): The power offset attribute is set to achieve the required QoS in this MAC-d flow when
carried alonein aMAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type.

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI. Note that the primary E-RNTI isthe
only E-RNTI for TDD.

Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one
Serving E-DCH cell.

3.1.2 FDD

Active Process. HARQ process for which Scheduling Grants are applicable, i.e. scheduled data can be sent.

Data Description Indicator (DDI): MAC-e header field used to identify the logical channel, MAC-d flow and the size
of the MAC-d PDUs concatenated into a MAC-es PDU.

E-DCH: Enhanced DCH, a new dedicated and common (FDD only) transport channel type or enhancements to an
existing dedicated and common (FDD only) transport channel type.

E-DCH active set: The set of cellswhich carry the E-DCH for one UE. In CELL_FACH state and Idle mode, the E-
DCH active set contains the serving E-DCH cell only.

Enhanced Uplink in CELL_FACH and Idle mode: combines the Rel99 random access power ramping phase with E-
DCH transmission. The procedure can be started in idle mode and CELL_FACH state.

E-DCH MAC-d flow: MAC-eMAC-is PDUs, carrying MAC-d and MAC-c (FDD only) data sharing the same traffic
characteristics, and that can be multiplexed with MAC-es’MAC-is PDUs of same or other MAC-d flows on MAC-
e/MAC-i.

HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions.

Implicit Grant handling: A scheduling scheme where a UE's Scheduling Grant on the Secondary Serving E-DCH cell
may be revoked by means of an Absolute Grant addressed to another UE.

I nactive Process. HARQ process for which Scheduling Grants are not applicable, i.e. scheduled data cannot be sent.

INACTIVE: Absolute Grant value in CELL_DCH that can be sent by the serving cell's scheduler on the E-AGCH to
deactivate a process or to switch the UE to its secondary E-RNTI. Absolute Grant valuein CELL_FACH (FDD only)
that can be sent by the serving cell's scheduler on the E-AGCH to release a common E-DCH resource.
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Power offset attribute: Represents the power offset between E-DPDCH(s) and reference E-DPDCH power level for a
given E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alonein a
MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the mapping on Beta factors
can be found in [3]. The reference E-DPDCH power offset is signaled to the UE for one (or several) reference E-TFC(S)
(see details in subclause 11.1).

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI.
Secondary Absolute Grant: Absolute Grant received with the secondary E-RNTI.

Secondary E-DCH Active Set: The set of cells on the secondary downlink frequency where E-DCH is carried for one
UE. Only radio links for which an E-HICH configuration is stored are considered part of the secondary E-DCH active
Set.

Secondary Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler on the
secondary downlink frequency. A UE has one Serving E-DCH cell on the secondary uplink frequency.

Secondary Serving E-DCH RL S or Secondary Serving RLS: In Dual Cell E-DCH operation, the set of cells which
contains at least the Secondary Serving E-DCH cell and from which the UE can receive and combine one Relative
Grant. A UE can have zero or one Secondary Serving E-DCH RLS.

Secondary Non-serving E-DCH RL or Secondary Non-serving RL: In Dua Cell E-DCH operation, the cell which
belongs to the Secondary E-DCH active set but does not belong to the Secondary Serving E-DCH RLS and from which
the UE in CELL_DCH can receive one Relative Grant. The UE can have zero, one or several Secondary Non-serving E-
DCH RL(s).

Activated uplink frequency: For a specific UE, an uplink frequency is said to be activated if the UE is allowed to
transmit on that frequency. The primary uplink frequency is always activated when configured while a secondary uplink
frequency can be activated and de-activated by means of an HS-SCCH order.

Configured uplink frequency: For a specific UE, an uplink frequency is said to be configured if the UE has received
all relevant information from higher layersin order to perform transmission on that frequency.

Primary uplink frequency: If asingle uplink frequency is configured for the UE, then it is the primary uplink
frequency. In case more than one uplink frequencies are configured for the UE, then the primary uplink frequency isthe
frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is
transmitted. The association between a pair of uplink and downlink frequenciesisindicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a
serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair
of uplink and downlink frequenciesisindicated by higher layers.

Serving E-DCH RLSor Serving RLS: Set of cells which contains at least the Serving E-DCH cell and from which the
UE can receive and combine one Relative Grant. The UE has only one Serving E-DCH RLS. In CELL_FACH state and
Idle mode, the Serving E-DCH RLS or Serving RL S contains the Serving E-DCH cell only, from which the UE can
receive the Relative Grant.

Non-serving E-DCH RL or Non-serving RL: Cell which belongs to the E-DCH active set but does not belong to the
Serving E-DCH RLS and from which the UE in CELL_DCH can receive one Relative Grant. The UE can have zero,
one or several Non-serving E-DCH RL(s).

Common E-DCH resource: Common E-DCH resources are under direct control of the Node B and are shared by UEs
in CELL_FACH and IDLE mode. The RNC is not involved in the assignment of these resources to UESs. Since only one
cell isinvolved in the resource allocation, soft handover is not possible.

Serving E-DCH cell decoupling (FDD only): An E-DCH operation mode in which the Serving HS-DSCH cell and the
Serving E-DCH cell are different.

Radio links without DPCH/F-DPCH (FDD only): An operation mode in which UE supports to not receive both
DPCH and F-DPCH downlink channels from the indicated Non-serving E-DCH cell(s).
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3.1.3 TDD

Enhanced Uplink in CELL_FACH and Idle mode (1.28M cps TDD only): in 1.28Mcps TDD, the REL 7 enhanced
random access procedure for E-DCH is used in idle mode and CELL_FACH state.

Common E-DCH resource (1.28M cps TDD only): common E-DCH resource are used by UEsin CELL_FACH and
IDLE mode under direct control of Node B and are shared between UEs using E-DCH transmissionin CELL_FACH,
Idle mode and CELL_DCH.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [2] and the following apply:

AG Absolute Grant

E-AGCH E-DCH Absolute Grant Channel

E-DPCCH E-DCH Dedicated Physical Control Channel (FDD only)
E-DPDCH E-DCH Dedicated Physical Data Channel (FDD only)
E-HICH E-DCH HARQ Acknowledgement Indicator Channel
E-PUCH E-DCH Uplink Physical Channel (TDD only)

E-RGCH E-DCH Relative Grant Channel

E-RUCCH E-DCH Random Access Uplink Control Channel (TDD only)
E-RNTI E-DCH Radio Network Temporary Identifier

E-ROCH E-DCH Rank and Offset Channel (FDD only)

E-TFC E-DCH Transport Format Combination

E-UCCH E-DCH Uplink Control Channel (TDD only)

HARQ Hybrid Automatic Repeat Request

HSDPA High Speed Downlink Packet Access

HSUPA High Speed Uplink Packet Access

MC-HSUPA Multi-Carrier HSUPA
MU-MIMO Multi-User Multiple Input Multiple Output

RG Relative Grant
RLS Radio Link Set
RSN Retransmission Sequence Number

S-E-DPCCH Secondary E-DPCCH (FDD only)
S-E-DPDCH Secondary E-DPDCH (FDD only)

SG Serving Grant
TSN Transmission Sequence Number
4 Background and introduction

The technical purpose of the Enhanced Uplink feature is to improve the performance of uplink dedicated and common
(FDD and 1.28Mcps TDD only) transport channels, i.e. to increase capacity and throughput and reduce delay. Thisis
applicable for UTRA TDD and FDD.

The following techniques are part of the Enhanced Uplink feature:

- Node B controlled scheduling: possibility for the Node B to control, within the limits set by the RNC, the set of
TFCs from which the UE may choose a suitable TFC.

- Node B controlled physical resource scheduling (TDD ony).

- Hybrid ARQ: rapid retransmissions of erroneoudy received data packets between UE and Node B.
- Higher order modulation (16QAM) (TDD and FDD).

- Higher order modulation (64QAM) (FDD only).

- Intra-frame code hopping (3.84 Mcps and 7.68 Mcps TDD only).

- Shorter TTI: possibility of introducing a2 msTTI (FDD only).
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- Enhanced Uplink in CELL_FACH state and Idle mode (FDD and 1.28Mcps TDD only).
- Dual Cell E-DCH (FDD).

- Multi-Carrier E-DCH (1.28 Mcps TDD only).

- Uplink Transmit Diversity (FDD).

- Uplink MIMO (FDD only).

- Serving E-DCH cell decoupling (FDD only).

5 Requirements

- The Enhanced Uplink feature shall aim at providing significant enhancementsin terms of user experience
(throughput and delay) and/or capacity. The coverage is an important aspect of the user experience and that it is
desirable to allow an operator to provide for consistency of performance across the whole cell area.

- Thefocus shall be on urban, sub-urban and rural deployment scenarios.

- Full mobility shall be supported, i.e., mohility should be supported for high-speed cases a so, but optimisation
should be for low-speed to medium-speed scenarios.

- Improvements in the uplink performance of dedicated transport channels are required, with priority given to
improving performance with respect to streaming, interactive and background services. Relevant QoS
mechanisms shall allow the support of streaming, interactive and background PS services.

- Itishighly desirable to keep the Enhanced Uplink as simple as possible. New techniques or group of techniques
shall therefore provide significant incremental gain for an acceptable complexity. The value added per
feature/technique should be considered in the evaluation. It is also desirable to avoid unnecessary optionsin the
specification of the feature.

- The UE and network complexity shall be minimised for a given level of system performance.
- Theimpact on current releases in terms of both protocol and hardware perspectives shall be taken into account.

- It shall be possible to introduce the Enhanced Uplink feature in a network which has terminals from Release'99,
Release 4 and Release 5. The Enhanced Uplink feature shall enable to achieve significant improvementsin
overall system performance when operated together with HSDPA. Emphasis shall be given on the potential
impact the new feature may have on the downlink capacity. Likewise it shall be possible to deploy the Enhanced
Uplink feature without any dependency on the deployment of the HSDPA feature. However, aterminal
supporting the Enhanced Uplink feature shall support HSDPA.

- Commonality between TDD and FDD E-DCH featuresis desired as long as system performance is not impaired.

- For TDD, it shal be possible to run enhanced uplink in parallel with HS-DSCH without associated (or
otherwise) uplink or downlink dedicated physical channels.

- For FDD, it shall be possible to combine the REL 99 random access signature transmission and power ramping
phase with E-DCH transmission, called Enhanced Uplink in CELL_FACH and Idle mode. Improvementsin the
uplink performance of dedicated and common transport channelsin Idle and Connected mode are required.

- For 1.28Mcps TDD, it shall be possible to run enhanced uplink in CELL_FACH and Idle mode, called Enhanced
Uplink in CELL_FACH and Idle mode.

- For FDD, it shall be possible to have simultaneous transmission of two E-DCH transport channels when Dual
Cell HSDPA operation on a single frequency band is configured, or across two frequency bands, called Dual
Cell E-DCH operation.

- For 1.28 Mcps TDD, it shall be possible to have simultaneous transmission of multiple E-DCH transport
channels on a single frequency band, called Multi-Carrier E-DCH or MC-HSUPA operation, with the
characteristic that the E-DCH associated channels (including control channel and traffic channel) are allocated
on more than one carriers.
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- For FDD, it shall be possible to apply uplink transmit diversity when uplink transmit diversity is configured.

- For FDD, it shall be possible to apply uplink MIMO when configured.

6 Overall architecture of enhanced uplink DCH

6.1 Protocol architecture

The following modifications to the existing nodes are needed to support enhanced uplink DCH and Enhanced Uplink in
CELL_FACH state (FDD and 1.28Mcps TDD only) and Idle mode (FDD and 1.28Mcps TDD only):

UE

New MAC entities (MAC-essMAC-e and MAC-ig/i) are added in the UE below MAC-d. MAC- edMAC-e or MAC-idi
in the UE handle HARQ retransmissions, scheduling and MAC-e/i multiplexing, E-DCH TFC selection.

Node B

New MAC entities (MAC-e and MAC-i) are added in the Node B to handle HARQ retransmissions, scheduling and
MAC-e/ MAC-i demultiplexing.

S-RNC

For DTCH and DCCH transmission, new MAC entities (MAC-es and MAC-is) are added in the SRNC to providein-
sequence delivery (reordering) and to handle combining of data from different Node Bsin case of soft handover. In
Dual Cell E-DCH operation the combining of datais handled independently for the cells of different frequencies.

In Dual-Cell E-DCH operation S-RNC handles multiplexing of data received in cells of different frequencies from the
same Node B or from different Node B.

C-RNC (FDD and 1.28Mcps TDD only)

For CCCH transmission, anew MAC entity (MAC-is) isadded in the CRNC to provide in-sequence delivery
(reordering), disassembly, reassembly and collision detection.

The resulting protocol architectureis shown in Figure 6.1-1:

DTCH DCCH DCCH DTCH
MAC-d MAC-d
MAC-es / MAC-es
MAC-e

MAC-e |[EDCH FR EDCH FP
PHY PHY TNL TNL TNL TNL
Uu
UE NodeB lub DRNC lur SRNC

Figure 6.1-1: Protocol Architecture of E-DCH (MAC-e/es)
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DTCH DCCH DCCH DTCH
MAC-d MAC-d
MAC-is
MAC-is
MAC-i
MAC-i [EDCH FP EDCH FP
PHY PHY | TNL TNL TNL TNL
Uu
UE NodeB lub DRNC lur SRNC

Figure 6.1-2: Protocol Architecture of E-DCH (MAC-i/is) for CELL_DCH

Figure 6.1-3: Protocol Architecture of E-DCH (MAC-i/is) for DTCH/DCCH transmission in CELL_FACH

DTCH DCCH DCCH DTCH
MAC-d MAC-d
MAC-is
MAC-is
MAC-i
MAC-i |[EDCH FR EDCH FREDCH FR EDCH FP
PHY PHY TNL TNL TNL TNL
Uu
UE NodeB lub DRNC lur SRNC

CCCH CCCH
MAC-c MAC-c
MAC-is
MAC-is
MAC-i
MAC-i |[EDCH FP EDCH FP
PHY PHY TNL TNL
Uu
UE NodeB lub CRNC

Figure 6.1-4: Protocol Architecture of E-DCH (MAC-i/is) for CCCH transmission

6.2 Transport channel attributes
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The E-DCH transport channel has the following characteristics:
- E-DCH and DCH use separate CCTrCHs
- Thereisonly one CCTrCH of E-DCH type per UE per Activated Uplink Frequency;
- Thereisonly one E-DCH per CCTrCH of E-DCH type;
- Thereisonly one transport block per TTI per E-DCH transport channel;

- Both2msTTI and 10 ms TTI are supported by FDD E-DCH. Only a5 ms TTI is supported by 1.28 Mcps TDD
E-DCH. Only a10 ms TTI is supported by 3.84 Mcpsand 7.68 Mcps TDD E-DCH.

- For FDD:

- Thesupport of 10 ms TTI ismandatory for al UEs. The support of the 2 ms TTI by the UE isonly
mandatory for certain UE categories. Switching between the two TTIs can be performed by UTRAN through
L3 signalling;

- For all UE categories, the uplink DCH capability is limited to 64kbps when E-DCH is configured for the radio
link (see [8]).

- CRCsize = 24 hits;
- channel coding = turbo 1/3;
- redundancy version: always use RV index 0, or use table defined in [6] for FDD and in [15] for TDD.

6.3 Basic physical structure

6.3.1 UL Physical layer model

6.3.1.1 FDD

E-DCH model with DCH and HS-DSCH

DCH DCH E-DCH
Coding and Coding and
multiplexing multiplexing
Coded Composite Coded Composite
Transport Channel Transport Channel
(CCTrCH) CCTICH)
Demultiplexing Demultiplexing| E-DCH TFCI
o ACK/NACK o
/Splitting TPC & TFCl CQI /Splitting E-DCH HARQ

Physical Channel
Data Streams

Physical Channel
..... Data Streams
-J -J PhyCH PhyCH PhyCH

Figure 6.3.1.1-1: Model of the UE's Uplink physical layer

Thereisonly one E-DCH per CCTrCh of E-DCH type.
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For both 2 msand 10 ms TTI, the information carried on the E-DPCCH consists of 10 bitsin total: the E-TFCI (7 bits),
the RSN (2 bits) and the 'happy' bit (see in subclause 9.3.1.2).

The E-DPCCH is sent with a power offset relative to the DPCCH. The power offset is signalled by RRC.

If E-DCH isused in CELL_FACH state and |dle mode, then no parallel DCH transmission is supported.

The network is able to configure with the system information whether the UE transmits HS-DPCCH after collision
resolution in the CELL_FACH state when it has E-DCH resources all ocated. If the UE is transmitting CCCH HS-
DPCCH is not transmitted.

6.3.1.2 TDD

E-DCH model with HS-DSCH

E-DCH
Coding and
multiplexing
Coded Composit
Transport Channel
ACK/NACK (CCTrCH) E-UCCH
Cal
TSC Demultiplexing E-RUCCH
/Splitting
Physical Channel \L

Data Streams | ¢

Figure 6.3.1.2-1: Model of the UE's Uplink physical layer

E-DCH model with DCH and HS-DSCH
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E-DCH
DCH
) Coding and
Coding and multiplexing
multiplexin
Coded Composite Coded Composite
Transport Channel Transport Channel
(CCTrCH) (CCTrCH) E- UCCH
Demultiplexing/ ACK/NACK Demultiplexing | T .
Splitting TPC & TFCI CQl /Spllttlng E-RUCCH
Physical Channel TPC
DaaSteams |\ - | 01 7
-J Phy CH |

Figure 6.3.1.2-2: Model of the UE's Uplink physical layer (E-DCH with DCH and HS-DSCH)
E-DCH model with HS-DSCH

E-DCH(Carrier 1) E-DCH(Carrier n)

Coding and Cod_ing a_nd
multiplexing multiplexing
Carrier 1 Carrierm Coded Coded
assosiciated assosiciated Composite Composite
ACK/NACK ACK/NACK Transport Transport
cal cal Channel Channel
e PC (CCTrery D Itiplexi (CCTrCH Demultiplexing
emultiplexing E-UCCH P E-UCCH E-RUCCH
/Splitting TPC /Splitting TPC
Physical Channel

l ...... | [ p— —
20 a0

Figure 6.3.1.2-3: Model of the UE's Uplink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)

E-DCH model with DCH

E-DCH(Carrier 1) E-DCH(Carrier n)

DCH DCH Coding and Coding and
? ? multiplexing multiplexing
Coded Coded
Coding and Composite Composite
multiplexing Transport Transport
Coded Channel Channel
i CCTIEH (CCTICH —
'?r?a":]ps(;sgf { ’ Demultiplexing E-UCCH Demultiplexing E-UCCH E-RUCCH
ittil ISplittin,
Channel TPC /Splitting TPC Pl g TPC
(CCTICH) mux &TFCI Physical Channel
Data Stream
Physical Chantet | | (L, - L0 ¢

Figure 6.3.1.2-4: Model of the UE's Uplink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)

E-DCH model with DCH and HS-DSCH
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E-DCH(Carrier 1) E-DCH(Carrier n)
DCH  DCH Coding and Coding and
T multiplexing multiplexing
Carrier 1 Carri Coded Coded
multiplexing Transport Transport
Codled ACKINACK ACKINACK Channel Channel

Composite
Transport
Channel TPC

(CCTEH Mmux &TFCI

Physical Channel
Data Streams

cal cal (cor (cCTreH
TPC TPC Demultiplexing E-UCCH Demultiplexing E-UCCH E-RUCCH
/splitting PG /Splitting TPC
Physical Channel
Data Stream J’ J’ H l ______ l H

Figure 6.3.1.2-5: Model of the UE's Uplink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)

E-DCH model with HS-DSCH

E-DCH
(-
Coding and
multiplexing
Carrier 1 Carrier m Coded Composite
Transport Channel
(CCTrCH) E-UCCH
ACK/NACK  ACK/NACK TPC
TPC TPC Demultiplexing E- RUCCH

/Splitting
Physical Channel
Data Streams [,
-J [Phy CH [Phy CH “Phy CH

Figure 6.3.1.2-6: Model of the UE's Uplink physical layer (1.28 Mcps TDD multi-carrier HS-DSCH
operation mode)

E-DCH model with DCH and HS-DSCH

E-DCH
DCH DCH
. Coding and
Coding and multiplexing
multiplexing
Coded Composite Coded Composite

Transport Channel Transport Channel

( CCTrCH) Carrier 1 Carrier m ( CCTrCH E-UCCH
Demultiplexing/ ACK/NACK  ACK/NACK Demultiplexing TPC
" . E- RUCCH
Splitting TPC & TFCI CQI CQI ttin,
Physical Channel

=LLT2A] L L

Figure 6.3.1.2-7: Model of the UE's Uplink physical layer (1.28 Mcps TDD multi-carrier HS-DSCH
operation mode)

If E-DCH isused in CELL_FACH state and Idle mode, then no parallel DCH transmission is supported.
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6.3.2 DL Physical layer model

6.3.2.1 FDD

E-DCH model with DCH and HS-DSCH

ETSI TS 125 319 V17.0.0 (2022-05)

DCH  DCH HS-DSCH
Decoding and Decoding
demultiplexing|
Coded Composite Coded Composite
Transport Channel Transport Channel
(CCTrCH) TPC stream 1 . (:CTrCH)
TECI 1 TPC streamn ACK/NACK  Relative Grant TFRI TFRI

TFCI n stream 1,...m streeml .m

Absolute Grant HARQ HARQ

Physical Channel Pws‘cal Channel
DaaStreems | -~ | | | 1 ! A 0 1 A a1 | Data Streams
cdlo, |ERIGH IBRIGH Cdl g — _
' _ Cdle Cell H=Cdll &
Phy CH Phy CH Cel e,
cdl d. Phy CH ' Phy CH

Figure 6.3.2.1-1: Model of the UE's Downlink physical layer. HS-DSCH serving cell is cell Hs in this

figure

DCH DCH HSDSCH
Decoding and Decoding
demultiplexing
Coded Composite Coded Composite
Transport Channel Transport Channel
(CCTrCH) TPC stream 1 i CCTrCH)
TECI 1 TPC strean n ACK/NACK  Relative Grant TFRI TFRI
TFCIn stream 1,...m streaml,..m  AbsoluteGrantHARQ HARQ
Physical Channe N Physical Channel
paasreams | - | | | 0 1 .1 0. Data Streams
calc [EHIGH ISRIGHE ‘PhyCH PhyCH Cel e |EHIGH IERYIGH
.................... IBRYIGH col o
Phy CH Phy CH Cdl en Cell He
cdl d, Phy CH Phy CH

Figure 6.3.2.1-2: Model of the UE's Downlink physical layer. HS-DSCH serving cell is cell Hs in this
figure (Cell Hs and Cell es are in different Node Bs)

The DPCH active set contains cellsdy, ...dn.
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In CELL_DCH, the E-DCH active set can be identical or a subset of the DCH active set. The E-DCH active setis
decided by the SRNC. In CELL_FACH state (FDD only) and in Idle mode (FDD only), the E-DCH active set contains
the serving E-DCH cell only.

The E-DCH ACK/NACKSs are transmitted by each cell of the E-DCH active set and Secondary E-DCH active set, when
Dual Cell E-DCH operation is configured, on a physical channel called E-HICH. The E-HICHs of the cells belonging to
the same RL S (same MAC-e entity i.e. same Node B) shall have the same content and modulation and be combined by
the UE.

NOTE: The set of cellstransmitting identicall ACK/NACK information is the same as the set of cells sending
identical TPC bits (excluding the cells which are not in the E-DCH active set).

The E-DCH Absolute Grant is transmitted by a single cell, the Serving E-DCH cell (Cell es on figure 6.3.2.1-1 and on
figure 6.3.2.1-2) on a physical channel called E-AGCH. In Dual Cell E-DCH operation, the secondary Serving E-DCH
cell can also transmit an E-DCH Absol ute Grant.

The Serving E-DCH cell and the HS-DSCH Serving cell shall be identical except when Serving E-DCH cell decoupling
operation is configured. The RRC signalling is independent for both.

In CELL_DCH state, the E-DCH Relative Grants can be transmitted by each cell of the E-DCH active set on a physical
channel called E-RGCH. The E-RGCHs of the cells belonging to the serving RLS shall have the same content and be
combined by the UE. The E-RGCHs of the cells not belonging to the serving E-DCH RLS are cell specific and cannot
be combined: the Non Serving RLs. Both configurations are signalled from the SRNC to the UE in RRC: optionally one
E-RGCH configuration per cell for the Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one E-
RGCH configuration per Non-serving E-DCH RL.

The E-DCH Relative Grants can aso be transmitted by each cell of the Secondary E-DCH active set on the E-RGCH
channel. The E-RGCHs of the cells belonging to the secondary serving RLS shall have the same content and be
combined by the UE. The E-RGCHs of the cells not belonging to the Secondary Serving E-DCH RLS are cell specific
and cannot be combined: the Secondary Non Serving RLs. Both configurations are signalled from the SRNC to the UE
in RRC: optionally one E-RGCH configuration per cell for the Secondary Serving E-DCH RLS (containing the
Secondary Serving E-DCH cell) and optionally one E-RGCH configuration per Secondary Non-serving E-DCH RL.

In CELL_FACH state, the E-DCH Relative Grants can be transmitted by the serving E-DCH cell on a physical channel
called E-RGCH. Its configuration is broadcasted as part of the common E-DCH resource information to the UE.

The ACK/NACKSsreceived from UTRAN after combining (see Note above), the Absolute Grant information received
from UTRAN (from the Serving E-DCH cell), and the Relative Grants received from UTRAN (optionally one from the
Serving E-DCH RLS after combining, and optionally one from each Non-serving RL), are all sentto MAC by L1.

If E-DCH isused in CELL_FACH state and Idle mode, then no parallel DCH transmission is supported. The DPCH
active set contains one cell only.

6.3.2.2 3.84 Mcps and 7.68 Mcps TDD
E-DCH model with HS-DSCH
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Coded Composite
HS-SCCH
EAGCH Tralspcxt(]mﬂ
E-HICH LS
ACK/INACK Absolute Grart HARQ
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Figure 6.3.2.2-1: Model of the UE's Downlink physical layer.

6.3.2.3 1.28 Mcps TDD
E-DCH model with HS-DSCH

E-HICH
ACK/NACK

HS-DSCH
Decoding
Coded Composite
E-AGCH HSSCCH Transport Channel
Absolute Grant H ARQ info (CCTrCH)

e
PhyCH  PhyCH

e

Figure 6.3.2.3-1: Model of the UE's Downlink physical layer (E-DCH model with HS-DSCH).

E-DCH model with DCH and HS-DSCH
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Figure 6.3.2.3-2: Model of the UE's Downlink physical layer (E-DCH with DCH and HS-DSCH).

E-DCH model with HS-DSCH
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Figure 6.3.2.3-3: Model of the UE's Downlink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)

E-DCH model with DCH
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Figure 6.3.2.3-4: Model of the UE's Downlink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)

E-DCH model with DCH and HS-DSCH
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Figure 6.3.2.3-5: Model of the UE's Downlink physical layer (1.28 Mcps TDD multi-carrier E-DCH
operation mode only)
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Figure 6.3.2.3-6: Model of the UE's Downlink physical layer (1.28 Mcps TDD multi-carrier HS-DSCH
operation mode)

E-DCH model with DCH and HS-DSCH
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Figure 6.3.2.3-7: Model of the UE's Downlink physical layer (1.28 Mcps TDD multi-carrier HS-DSCH
operation mode)

The ACK/NACKSsreceived from UTRAN are al sentto MAC by L1.

For each uplink carrier, the UE monitors a set of E-AGCH channelsin every sub-frame (E-AGCH1, E-AGCHo,

E-AGCHma). It receives an Absolute Grant if it decodesits E-RNTI on one of these E-AGCHSs.

E-DCH ACK/NACKs are transmitted on a physical channel called the E-HICH. For each uplink carrier, asingle E-
HICH per sub-frame shall carry the ACK/NACK for al of the UE's requiring H-ARQ acknowledgement in that sub-

frame.

If E-DCH isused in CELL_FACH state and Idle mode, then no parallel DCH transmission is supported.

7 MAC architecture
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7.1 General Principle

7.1.1 MAC multiplexing

The E-DCH MAC multiplexing has the following characteristics:
- Logical channel multiplexing is supported at MAC-e or MAC-i level;

- InCELL_DCH and CELL_FACH (FDD and 1.28Mcps TDD only), multiple MAC-d flows can be configured
for one UE;

- Themultiplexing of different MAC-d flows within the same MAC-e or MAC-i PDU is supported. But not al the
combinations may be alowed for one UE. In CELL_DCH, the allowed combinations are under the control of the
SRNC (seein clause 11). In CELL_FACH (FDD and 1.28Mcps TDD only), the allowed combinations are under
the control of the CRNC (seein clause 11).

- Therecan beup to 8 MAC-d flows for aUE;

- Upto 15logica channels can be multiplexed on an E-DCH transport channel.

7.1.2 Reordering entity

For DCCH and DTCH transmission, the re-ordering entity is part of a separate MAC sub-layer, MAC-esor MAC-is, in
the SRNC. Data coming from different MAC-d flows are reordered in different reordering queues. Thereisone
reordering queue per logical channel.

For DCCH and DTCH transmission, the reordering is based on a specific TSN included in the MAC-es or MAC-is PDU
for FDD and on Node-B tagging with a (CFN, subframe number). For each MAC-es or MAC-is PDU, the SRNC
receives the TSN originating from the UE, for FDD as well asthe CFN and subframe number originating from the
Node-B to perform the re-ordering. Additional mechanisms (e.g. timer-based and/or window-based) are up to SRNC
implementation and will not be standardised. Furthermore, the reordering entity detects and removes duplicated
received MAC-es or MAC-is PDUs.

For FDD only, for CCCH transmission the re-ordering entity is part of aMAC-isin the CRNC. For each common E-
DCH resource, there is one reordering queue for the logical channel CCCH. The reordering is based on a specific TSN
included in the MAC-is PDU. Additional mechanisms are up to Node B implementation and will not be standardised.
Furthermore, the reordering entity detects and removes duplicated received MAC-is PDUs.

For 1.28Mcps TDD, when CCCH is transmitted on E-DCH, the re-ordering entity is part of aMAC-isin the CRNC. For
each UE, thereis one reordering queue for the logical channel CCCH. The reordering is based on a specific TSN
included in the MAC-is PDU. Additional mechanisms are up to Node B implementation and will not be standardized.
Furthermore, the reordering entity detects and removes duplicated received MAC-is PDUs.

7.2 MAC architecture — UE side

7.2.1 Overall architecture

The overall UE MAC architecture, which is shown in Figure 7.2.1-1 and Figure 7.2.1-2, includes new MAC-esMAC-e
and MAC-igd/i entities which controls access to the E-DCH. A new connection from MAC-d to MAC-essMAC-e or
MAC-ig/i is added to the architecture, as well as a connection between MAC-es’MAC-e and the MAC Control SAP. For
FDD and 1.28Mcps TDD only, a new connection from MAC-c/sh to MAC-id/i is added to the architecture. The higher
layers configure whether MAC-es/e or MAC-i/isis used.
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Figure 7.2.1-1: UE side MAC architecture with MAC-e and MAC-es
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Figure 7.2.1-2: UE side MAC architecture with MAC-i and MAC-is

Asshownin Figure 7.2.1-3, aRLC PDU enters MAC-d on alogical channel. The MAC-d C/T multiplexing is
bypassed. In the MA C-e header, the DDI (Data Description Indicator) field (6 bits) identifies logical channel, MAC-d
flow and MAC-d PDU size. A mapping tableis signalled over RRC, to allow the UE to set DDI values. The N field
(fixed size of 6 bits) indicates the number of consecutive MAC-d PDUs corresponding to the same DDI value. A special
value of the DDI field indicates that no more datais contained in the remaining part of the MAC-e PDU.The TSN field
(6 bits) provides the transmission sequence number on the E-DCH. The MAC-e PDU isforwarded to a Hybrid ARQ
entity, which then forwards the MAC-e PDU to layer 1 for transmissioninone TTI.

Asshownin Figure 7.2.1-4 for DCCH and DTCH transmission, a RLC PDU enters MAC-d on alogical channel. The
RLC PDU sizeis chosen so that it is not smaller than the minimum RLC PDU size configured by higher layers (unless
there are no further data in the buffer) and not larger than the maximum RLC PDU size configured by higher layers.
The MAC-d C/T multiplexing is bypassed. If the MAC-is SDU islarger that what can be transmitted in the transport
block, the MAC-is SDU is segmented. In the MAC-i header, the LCH-ID (Logical Channel Indicator) field (4 bits)
identifies the logical channel and MAC-d flow. TheL field indicates the size of the MAC SDU. The TSN field (6 bits)
provides the transmission sequence number on the E-DCH. The MAC-i PDU isforwarded to a Hybrid ARQ entity,
which then forwards the MAC-i PDU to layer 1 for transmissioninone TTI.
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In CELL_FACH (FDD only), the UE'sE-RNTI is provided as UE ID to the Node B and isincluded in all MAC-i PDUs
until the UE gets notified by the Node B that is has received the UE's E-RNTI by having received an E-AGCH with its

E-RNTI (through an E-RNTI-specific CRC attachment).

For FDD only, as shown in Figure 7.2.1-5, for CCCH transmission, a RLC PDU enters MAC-c/sh on alogica channel.
The RLC PDU sizeischosen so that it is not larger than the maximum RLC PDU size configured by higher layers. The
TCTF multiplexing in MAC-c/shis bypassed. If the MAC-is SDU islarger than what can be transmitted in the transport
block, the MAC-is SDU is segmented. Before segmentation a CRC attached to the MAC-is SDU for error detection. A
LCH ID valueisreserved in order to identify the CCCH transmission. The L field indicates the size of the MAC SDU.
The TSN field (6 bits) provides the transmission sequence number on the E-DCH. The MAC-i PDU isforwarded to a

Hybrid ARQ entity, which then forwards the MAC-i PDU to

layer 1 for transmissioninone TTI.

For 1.28Mcps TDD only, as shown in Figure 7.2.1-5, for CCCH transmission, a RLC PDU enters MAC-c/sh on a
logical channel. The RLC PDU sizeis chosen so that it is not larger than the maximum RLC PDU size configured by
higher layers. The TCTF multiplexing in MAC-c/sh is bypassed. If the MAC-is SDU islarger than what can be
transmitted in the transport block, the MAC-is SDU is segmented. Before segmentation a CRC attached to the MAC-is
SDU for error detection. A LCH ID valueisreserved in order to identify the CCCH transmission. The L field indicates
the size of the MAC SDU. The TSN field (6 bits) provides the transmission sequence number on the E-DCH. The
MAC-i PDU isforwarded to a Hybrid ARQ entity, which then forwards the MAC-i PDU to layer 1 for transmission in

oneTTI.
RLC DCCH DTCH DTCH RLC PDU: Header | DATA |
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Figure 7.2.1-3: Simplified architecture showing
configured. The left part shows the functional spli
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Figure 7.2.1-4: Simplified architecture showing MAC inter-working in UE when MAC-i/is is configured
for DTCH and DCCH transmission. The left part shows the functional split while the right part shows
PDU construction.
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Figure 7.2.1-5: Simplified architecture showing MAC inter-working in UE when MAC-i/is is configured
for CCCH transmission. The left part shows the functional split while the right part shows PDU
construction.

7.2.2 Details of MAC-d
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For support of E-DCH a new connection to MAC-es or MAC-isis added.

MAC Control DCCH DTCH DTCH
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[ Transport Channel Type Switching ]
Deciphering
C/T MUX

from MAC -hs

to/from MAC -c/sh

UL: TFC selection

to MAC -e/es

[ Ciphering

__/

or MAC-ifis

Figure 7.2.2-1: UE side MAC architecture/ MAC-d details

7.2.3 Details of MAC-c/sh

For TDD, the support of E-DCH implies no change to the UE MAC-c/sh entity.

For FDD and 1.28Mcps TDD, for support of Enhanced Uplink in CELL_FACH and Idle mode a new connection to
MAC-isis added.
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Note: Dashed lines are FDD only

Figure 7.2.3-1: UE side MAC architecture / MAC-c/sh/m details
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7.2.4 Details of MAC-hs

The support of E-DCH implies no change to the UE MAC-hs entity.

7.2.5 Details of MAC-es/MAC-e

The MAC-es/e handles the E-DCH specific functions. The split between MAC-e and MAC-esin the UE is not detailed.
In the model below the MAC-e/es comprises the following entities:

HARQ:

The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It isresponsible
for storing MAC-e payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is
provided by RRC over the MAC-Control SAP. The HARQ entity provides the E-TFC, the retransmission
sequence number (RSN), and the power offset to be used by L1. Redundancy version (RV) of the HARQ
transmission isderived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number. RRC
signalling can also configure the HARQ entity to use RV=0 for every transmission.

Multiplexing and TSN setting:

The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-es
PDUs, and to multiplex one or multiple MAC-es PDUs into asingle MAC-e PDU, to be transmitted in the next
TTI, asinstructed by the E-TFC selection function. It is also responsible for managing and setting the TSN per
logical channel for each MAC-es PDU.

E-TFC selection:

Thisentity isresponsible for E-TFC selection according to the scheduling information (Relative Grants and
Absolute Grants) received from UTRAN via L1, and for arbitration among the different flows mapped on the E-
DCH. The detailed configuration of the E-TFC entity is provided by RRC over the MAC-Control SAP. The E-
TFC selection function controls the multiplexing function.

Scheduling Access Control (TDD only):

The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and
MAC-e PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH
resources are assigned). It is aso responsible for obtaining and formatting the appropriate information to be
carried on E-UCCH/E-RUCCH.

NOTE: HARQ processID and RSN are carried on E-UCCH.
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Figure 7.2.5-1: UE side MAC architecture / MAC-es/e details (FDD)
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Figure 7.2.5-2: UE side MAC architecture / MAC-es/e details (TDD)

7.2.6 Details of MAC-is/MAC-Ii

The MAC-ig/i handles the E-DCH specific functions. The split between MAC-i and MAC-isin the UE is not detailed.
In the model below the MAC-i/is comprises the following entities:

- HARQ:
The HARQ entity isresponsible for handling the MAC functions relating to the HARQ protocol. It isresponsible
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for storing MAC-i payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is
provided by RRC over the MAC-Control SAP. For FDD, there shall be one HARQ entity per E-DCH. For TDD,
there shall be one HARQ entity. For 1.28 Mcps TDD Multi-Carrier E-DCH operation, there shall be one HARQ
entity (namely HARQ sub-entity) per E-DCH. The HARQ entity (or HARQ sub-entity for 1.28 Mcps TDD
Multi-Carrier E-DCH operation) provides the E-TFC, the retransmission sequence number (RSN), and the power
offset to be used by L1. If uplink MIMO is configured by upper layers, then thisinformation is provided
independently for the primary and secondary stream. Redundancy version (RV) of the HARQ transmission is
derived by L1 from RSN, CFN and in case of 2 ms TTI from the sub-frame number. RRC signalling can aso
configure the HARQ entity to use RV =0 for every transmission.

- Segmentation:

The segmentation function is responsible for segmenting MAC-d PDUs. and MAC-c PDUs (FDD and 1.28Mcps
TDD only).

- CRC Attachment (FDD and 1.28Mcps TDD only):
If for CCCH transmission segmentation is performed for MAC-c PDUs, a CRC is appended to the MAC-c PDU
and segmentation is then performed for the entire MAC-c PDU including CRC.

- Multiplexing, TSN setting:
The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs or segments of
MAC-d PDUsinto MAC-is PDUs, and to multiplex one or multiple MAC-is PDUs into asingle MAC-i PDU or,
for Dual Cell E-DCH operation or for uplink MIMO operation, one or two MAC-i PDUs, for 1.28 Mcps TDD
Multi-Carrier E-DCH operation, one or several MAC-i PDUS, to be transmitted in the next TTI, as instructed by
the E-TFC selection function. It is also responsible for managing and setting the TSN per logical channel for
each MAC-isPDU.
For FDD and 1.28Mcps TDD, the multiplexing and TSN setting entity is responsible for multiplexing one MAC-
¢ PDU or segments of one MAC-c PDU into asingle MAC-is PDU, and to multiplex one MAC-is PDUsinto a
single MAC-i PDU, to be transmitted in the next TTI, asinstructed by the E-TFC selection function. It isalso
responsible for managing and setting the TSN for the common control channel for each MAC-is PDU.

- Add UEID (FDD only):
In CELL_DCH state, no E-RNTI isincluded in the MAC-PDU header.
In CELL_FACH, if an E-RNTI is allocated to the UE, then the E-RNTI isadded in all MAC-i PDUs at the UE
side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment). When
the UE ID is present, it identifies DCCH and DTCH data transmission from this UE.
In CELL_FACH state if no E-RNTI isallocated and in Idle mode, no E-RNTI isadded in MAC-i PDUs. When
no UE ID is present, it identifies CCCH data transmission from this UE.

- E-TFC selection:
This entity isresponsible for E-TFC selection according to the scheduling information (Relative Grants and
Absolute Grants) received from UTRAN via L1, and for arbitration among the different flows mapped on the E-
DCH. The detailed configuration of the E-TFC entity is provided by RRC over the MAC-Control SAP. The E-
TFC selection function controls the multiplexing function.

- Scheduling Access Control (TDD only):

The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and
MAC-i PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH
resources are assigned). It is aso responsible for obtaining and formatting the appropriate information to be
carried on E-UCCH/E-RUCCH. When UE istriggered to send the SI on E-RUCCH, UE only sends the E-
RUCCH on one carrier.

NOTE: HARQ process D and RSN are carried on E-UCCH.
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Figure 7.2.6-1: UE side MAC architecture / MAC-is/i details (FDD)
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Figure 7.2.6-1a: UE side MAC architecture / MAC-is/i details (uplink MIMO is configured, FDD)
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Figure 7.2.6-2: UE side MAC architecture / MAC-is/i details (3.84Mcps TDD and 7.68Mcps TDD)
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Figure 7.2.6-3: UE side MAC architecture / MAC-is/i details (1.28Mcps TDD)
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Figure 7.2.6-3a: UE side MAC architecture / MAC-is/i details (1.28 Mcps TDD Multi-Carrier E-DCH
operation)
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7.3 MAC architecture — UTRAN side

7.3.1 Overall architecture

The overall UTRAN MAC architecture, which is shown in Figure 7.3.1-1, includes new MAC-e and MAC-is entities
and new MAC-es and MAC-is entities.

For each UE that uses E-DCH for DTCH and DCCH transmission, one MAC-e or MAC-i entity per Node-B and one
MAC-esor MAC-isentity in the SRNC are configured. MAC-e or MAC-i, located in the Node B, controls access to the
E-DCH and is connected to MAC-es or MAC-is, located in the SRNC. MAC-es or MAC-isisfurther connected to
MAC-d.

For FDD, for each common E-DCH resource used for CCCH transmission, one MAC-i entity in the Node-B and one
MAC-is entity inthe CRNC are configured. MAC-i controls access to the E-DCH and is connected to MAC-is. MAC-is
is further connected to MAC-c.

For 1.28Mcps TDD, for each common E-RNTI for CCCH transmission, one MAC-i entity in the Node B; for each UE,
one MAC-is entity in the CRNC are configured. MAC-i controls access to the E-DCH and is connected to MAC-is.
MAC-isisfurther connected to MAC-c.

For control information, new connections are defined between MAC-e or MAC-i and aMAC Control SAP in the Node
B, and between MAC-es or MAC-is and the MAC Control SAP in the SRNC, and for FDD between MAC-is and the
MAC Control SAP inthe SRNC.

For DTCH and DCCH transmission, there is one lub transport bearer per MAC-d flow (i.e. MAC-essMAC-is PDUs
carrying MAC-d PDUs from the same MAC-d flow).
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— MAC-es /
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Figure 7.3.1-1: UTRAN side MAC architecture (SHO not shown)

Asshown in Figure 7.3.1-2, aMAC-e PDU enters MAC from layer 1. After Hybrid ARQ handling, the MAC-e PDU is
demultiplexed to form MAC-es PDUs aimed for one or more MAC-d flows. The mapping between the DDI (Data
Description Indicator) fields (6 bits) and the MAC-d flow and MAC-d PDU size is provided to the Node B by the
SRNC. The mapping of the MAC-d flow into its lub bearer is defined by the SRNC. A special value of the DDI field
indicates that no more datais contained in the remaining part of the MAC-e PDU. The MAC-es PDUs are sent over lub
to MAC-es, where they are distributed on the reordering queue of each logical channel. After re-ordering, thein-
sequence data units are disassembled. The resulting MAC-d PDUs are forwarded to MAC-d and RLC.
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Figure 7.3.1-2: Simplified architecture showing MAC inter-working in UTRAN (MAC-e/es configured).
The left part shows the functional split while the right part shows PDU decomposition.

In CELL_DCH dtate, as shownin Figure 7.3.1-3, aMAC-i PDU enters MAC from layer 1. After Hybrid ARQ handling,
the MAC-i PDU is demultiplexed to form MAC-is PDUs aimed for one or more MAC-d flows. The mapping between
the LCH-ID field and the MAC-d flow is provided to the Node B by the SRNC. The mapping of the MAC-d flow into
its lub bearer is defined by the SRNC. The MAC-is PDUs are sent over lub to MAC-is, where they are distributed on
the reordering queue of each logical channel. After re-ordering, the in-sequence data units are reassembled and
disassembled to create MAC-d PDUs. The resulting MAC-d PDUs are forwarded to MAC-d and RLC.

For FDD only, in CELL_FACH state for DTCH and DCCH transmission, as shown in Figure 7.3.1-3, aMAC-i PDU
enters MAC from layer 1. After Hybrid ARQ handling, and if the UE ID is not known to the Node B, the UE's E-RNTI
isread inthe MAC-i PDU. The MAC-i PDU isthen demultiplexed to form MAC-is PDUs aimed for one or more
MAC-d flow in CELL_FACH. The mapping between the LCH-ID field and the MAC-d flow is provided to the Node B
by the CRNC. The mapping of the MAC-d flow into its lub bearer is defined by the CRNC. The MAC-is PDUs are sent
over lub to MAC-is, where they are distributed on the reordering queue of each logical channel. After re-ordering, the
in-sequence data units are reassembled and disassembled to create MAC-d PDUs. The resulting MAC-d PDUs are

forwarded to MAC-d and RLC.

For FDD, for CCCH transmission, as shown in Figure 7.3.1-4, aMAC-i PDU enters MAC from layer 1. After Hybrid

ARQ handling, the MAC-i PDU is demultiplexed to from one MAC-is PDU aimed for MAC-is, whereiit is distributed
on the reordering queue of the common control channel. After re-ordering, the in-sequence data units are reassembled

and disassembled to create a combined MAC-is SDU. If the combined MAC-is SDU is reassembled from more than
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one MAC-is PDU, then error detection is performed from the attached CRC checksum. If error detection fails, the
combined MAC-is PDU is discarded. The CRC attachment is disassembled and the resulting MAC-c PDU is forwarded
to MAC-cinthe CRNC.

For 1.28Mcps TDD, in CELL_FACH state for DTCH and DCCH transmission, as shown in Figure 7.3.1-3, aMAC-i
PDU enters MAC from layer 1. After Hybrid ARQ handling, the MAC-i PDU is then demultiplexed to form MAC-is
PDUs aimed for one or more MAC-d flow in CELL_FACH. The mapping between the LCH-ID field and the MAC-d
flow is provided to the Node B by the CRNC. The mapping of the MAC-d flow into its lub bearer is defined by the
CRNC. The MAC-is PDUs are sent over lub to MAC-is, where they are distributed on the reordering queue of each
logical channel. After re-ordering, the in-sequence data units are reassembled and disassembled to create MAC-d PDUSs.
The resulting MAC-d PDUs are forwarded to MAC-d and RLC.

For 1.28Mcps TDD, for CCCH transmission, as shown in Figure 7.3.1-4, aMAC-i PDU enters MAC from layer 1.
After Hybrid ARQ handling, the MAC-i PDU is demultiplexed to form one MAC-is PDU aimed for MAC-is, where it
is distributed on the reordering queue of the common control channel. After re-ordering, the in-sequence data units are
reassembled and disassembled to create a combined MAC-is SDU. If the combined MAC-is SDU isreassembled from
more than one MAC-is PDU, then error detection is performed from the attached CRC checksum. If error detection
fails, the combined MAC-is PDU is discarded. The CRC attachment is disassembled and the resulting MAC-c PDU is
forwarded to MAC-c in the CRNC.
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Figure 7.3.1-3: Simplified architecture showing MAC inter-working in UTRAN (MAC-i/is configured).
The left part shows the functional split while the right part shows PDU decomposition.
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Figure 7.3.1-4: Simplified architecture showing MAC inter-working in UTRAN for CCCH transmission.
The left part shows the functional split while the right part shows PDU decomposition (FDD and 1.28
Mcps TDD only).

7.3.2 Details of MAC-d

For support of E-DCH a new connection to MAC-es/ MAC-isis added.
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Figure 7.3.2-1: UTRAN side MAC architecture / MAC-d details

7.3.3 Details of MAC-c/sh
For 3.84Mcps TDD and 7.68Mcps TDD, the support of E-DCH implies no change to the UTRAN MAC-c/sh entity.
For FDD, for support of Enhanced Uplink in CELL_FACH and Idle mode a new connection to MAC-isis added.

For 1.28Mcps TDD, for support of Enhanced Uplink in CELL_FACH and Idle mode a new connection to MAC-isis
added.

ETSI



3GPP TS 25.319 version 17.0.0 Release 17 39 ETSI TS 125 319 V17.0.0 (2022-05)

PCCH BCCH SHCCH CCCH  CTCH MAC — Control
(TDD only)
MAC-c/sh
Flow Control to MAC —d
MAC-c/sh / MAC-d
[ N R i g e e e L || -
_)—— — = = [ I | 1 [ v — -
TCTF MUX / UE Id MUX 1] I
Ll |
| i
‘ Scheduling / Priority Handling/ Demux ] l I I I
" |
TFC selection 111 I
Flow Control |
. MAC-c/sh/ I
TFC selection DL: code MAC-hs/ehs
allocation I
1]
]

I 1 L . 1o MAC —ehg/h

| T T T T T ! 1 ’ from MAC-is
PCH FACH FACH  DSCH DSCH USCH USCH RACH CPCH to MAC —ehs (FDD only)
TDbDonly  TDD only (FDD only ) (FDD only) v
DL Downlink UE User Equipment Note: Dashed lines are FDD only
TF Transport Format uL Uplink
TFC Transport Format Combination

Figure 7.3.3-1: UTRAN side MAC architecture / MAC-c/sh/m details

7.3.4 Details of MAC-hs

The support of E-DCH implies no change to the UTRAN MAC-hs entity

7.3.5 Details of MAC-es

For each UE, there is one MAC-es entity in the SRNC. The MAC-es sublayer handles E-DCH specific functionality,
which is not covered in the MAC-e entity in Node B. In the model below, the M AC-es comprises the following entities:

Reordering Queue Distribution:
The reordering queue distribution function routes the M A C-es PDUs to the correct reordering buffer based on
the SRNC configuration.

Reordering:

This function reorders received MAC-es PDUs according to the received TSN and for FDD Node-B taggingi.e.
CFN, subframe number. MAC-es PDUs with consecutive TSNs are delivered to the disassembly function upon
reception. Mechanisms for reordering mac-es PDUs are | eft to the implementation. The number of reordering
entitiesis controlled by the SRNC. There is one Reordering Queue per logical channel.

Macro diversity selection (FDD only):

The function is performed in the MAC-es, in case of soft handover with multiple Node-Bs (The soft combining
for al the cells of a Node-B takes place in the Node-B). This means that the reordering function receives MAC-
es PDUs from each Node-B in the E-DCH active set. The exact implementation is not specified. However the
model below is based on one Reordering Queue Distribution entity receiving al the MAC-d flow from al the
Node-Bs, and one MAC-es entity per UE.

Disassembly:

The disassembly function is responsible for disassembly of MAC-es PDUs. When aMAC-esPDU is
disassembled the MAC-es header is removed, the MAC-d PDU's are extracted and delivered to MAC-d.

ETSI



3GPP TS 25.319 version 17.0.0 Release 17 40 ETSI TS 125 319 V17.0.0 (2022-05)

Tomacd | -- | -
—_—
MAC-es
e N A N ‘
Disassembly Disassembly Disassembly MAC — Control
\. I S\ I v
s N N :l:
Reordering/ Reordering/ Reordering/
Combining Combining Combining
J J \. _/
Reordering Queue Reordering Queue
Distribution Distribution
MAC-d flow #1 MAC-d flow #n
From From
MAC-e in === MAC-e in
NodeB #1 NodeB #k

Figure 7.3.5-1: UTRAN side MAC architecture / MAC-es details (SHO case, FDD only)
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Figure 7.3.5-2: UTRAN side MAC architecture / MAC-es details (TDD only)

7.3.6 Details of MAC-e

Thereisone MAC-e entity in the NodeB for each UE and one E-DCH scheduler function in the Node-B. The MAC-eand
E-DCH scheduler handle Enhanced Uplink specific functionsin the NodeB. In the model below, the MAC-e and E-DCH
scheduler comprises the following entities:

E-DCH Scheduling:

This function manages E-DCH cell resources between UESs. Based on scheduling requests, Scheduling Grants
are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 9.1
below. However implementation is not specified (i.e. depends on RRM strategy).

E-DCH Control:
The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling
Grants. The genera principles of the E-DCH scheduling are described in subclause 9.1 below.

De-multiplexing:
This function provides de-multiplexing of MAC-e PDUs. MAC-es PDUs are forwarded to the associated MAC-d
flow.

HARQ:

One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ
protocols. Each processis responsible for generating ACKs or NACKsindicating delivery status of E-DCH
transmissions. The HARQ entity handles al tasks that are required for the HARQ protocol.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives.
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Figure 7.3.6-2: UTRAN side MAC architecture / MAC-e details (TDD only)

7.3.7 Details of MAC-is

For DTCH and DCCH transmission, for each UE, there is one MAC-is entity in the SRNC. For CCCH transmission for
FDD, thereis one MAC-is entity per MAC-i entity (per common E-DCH resource) in the CRNC. For CCCH
transmission for 1.28Mcps TDD, thereis one MAC-is entity per UE in the CRNC. The MAC-is sublayer handles E-
DCH specific functionality, which is not covered in the MAC-i entity in Node B. In the model below, the MAC-is
comprises the following entities:
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- Reordering Queue Distribution:
For DCCH and DTCH transmission, the reordering queue distribution function routes the MAC-is PDUs to the
correct reordering buffer based on the SRNC configuration.

- Reordering:
For DCCH and DTCH transmission, this function reorders received MAC-is PDUs according to the received
TSN and for FDD Node-B tagging i.e. CFN, subframe number. For CCCH transmission for FDD and 1.28Mcps
TDD, this function reorders received MAC-is PDUs according to the received TSN and for Node-B tagging i.e.
CFN, subframe number. MAC-is PDUs with consecutive TSNs are delivered to the disassembly function upon
reception. Mechanisms for reordering MAC-is PDUs are left to the implementation. The number of reordering
entitiesis controlled by the SRNC. There is one Reordering Queue per logical channel.

- Macro diversity selection (FDD only):
The function is performed in the MAC-is, in case of soft handover with multiple Node-Bs (The soft combining
for al the cells of a Node-B takes place in the Node-B). This means that the reordering function receives MAC-
is PDUs from each Node-B in the E-DCH active set. The exact implementation is not specified. However the
model below is based on one Reordering Queue Distribution entity receiving al the MAC-d flows from all the
Node-Bs, and one MAC-is entity per UE.

- Reassembly:
The reassembly function is responsible for reassembly of MAC-is PDUs. When aMAC-is PDUs are
reassembled, several MAC-is PDUs are combined to create a complete MAC-is SDU.

- Disassembly:
The disassembly function is responsible for disassembly of MAC-is PDUs. When aMAC-isPDU is
disassembled the MAC-is header is removed, MAC-d PDU's are extracted and delivered to MAC-d and MAC-c
PDUs are extracted and delivered to reassembly function.

- CRC Error Detection (FDD and 1.28Mcps TDD only):
For CCCH transmission, when a MAC-c PDU isreceived correctly after reassembly is performed, then the CRC
field isremoved and the resulting data is delivered to the MAC-c. However, if aMAC-c PDU has been received
with an incorrect CRC, the MAC-c PDU is discarded.
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Figure 7.3.7-1: UTRAN side MAC architecture / MAC-is details (for DTCH and DCCH transmission,
SHO case, FDD only)
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Figure 7.3.7-1a: UTRAN side MAC architecture / MAC-is details for Dual Cell E-DCH operation (for
DTCH and DCCH transmission, SHO case, FDD only)
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Figure 7.3.7-2: UTRAN side MAC architecture / MAC-is details (for DTCH and DCCH transmission,
TDD only)
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Figure 7.3.7-3: UTRAN side MAC architecture / MAC-is details (for CCCH transmission, FDD and
1.28Mcps TDD only)

7.3.8 Details of MAC-i
In CELL_DCH state, there is one MAC-i entity in the NodeB for each UE.

For FDD, in CELL_FACH state and Idle mode, there is a collision resolution phase at the beginning of the data
transmission over the assigned common E-DCH resource where one or more UES may access the MAC-i entity in the
Node B. After this phase the MAC-i entity in the Node B will be accessed at most by one UE.

For 1.28Mcps TDD, in CELL_FACH state and Idle mode, there is a common E-RNTI collision resolution phase at the
beginning of enhanced random access where one or more UEs may access the MAC-i entity in the Node B using a same
common E-RNTI. After this phase the MAC-i entity in the Node B will be accessed at most by one UE.

There is one E-DCH scheduler function in the Node-B. The MAC-i and E-DCH scheduler handle Enhanced Uplink
specific functions in the NodeB. In the model below, the MAC-i and E-DCH scheduler comprises the following entities:

- E-DCH Scheduling:
This function manages E-DCH cell resources between UESs. Based on scheduling requests, Scheduling Grants
are determined and transmitted. The general principles of the E-DCH scheduling are described in subclause 9.1
below. However implementation is not specified (i.e. depends on RRM strategy).

- E-DCH Control:
The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling
Grants. For FDD, for UEsin CELL_FACH state, the E-DCH control entity is additionally responsible for
collision resolution and common E-DCH resource release by transmitting Scheduling Grants. For 1.28Mcps
TDD, for UEsin CELL_FACH state, the E-DCH control entity is additionally responsible for common E-RNTI
collision resolution by transmitting Scheduling Grants.
The general principles of the E-DCH scheduling are described in subclause 9.1 below.

- De-multiplexing:
This function provides de-multiplexing of MAC-i PDUs. For DCCH and DTCH transmission, MAC-is PDUs are
forwarded to the associated MAC-d flow. For CCCH transmission, MAC-is PDUs are forwarded to the
associated UL Common MAC Flow. For Dual Cell E-DCH operation, there is one De-multiplexing entity per E-
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DCH transport channel. For 1.28 Mcps TDD Multi-Carrier E-DCH operation, there is only one De-multiplexing
entity for all E-DCH transport channels per UE.

- Read UE ID (FDD only):
In CELL_DCH state, no UE ID isincluded in the MAC-PDU header.
In CELL_FACH, if an E-RNTI is allocated to the UE, then the E-RNTI isadded in all MAC-i PDUs at the UE
side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment). When
the UE's E-RNTI is present, it identifies DCCH and DTCH data transmission from this UE.
In CELL_FACH state if no E-RNTI is alocated and in Idle mode, the only CCCH data can be transmitted only
asno E-RNTI has been added in the MAC-i PDU for transmission from the UE.

- HARQ:
One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ
protocols. Each processis responsible for generating ACKs or NACKsindicating delivery status of E-DCH
transmissions. The HARQ entity handles all tasks that are required for the HARQ protocol. For Dual Cell E-
DCH operation, there is one HARQ entity per E-DCH transport channel. For 1.28 Mcps TDD Multi-Carrier E-
DCH operation, there is one HARQ sub-entity per E-DCH transport channel.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives.
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Figure 7.3.8-1: UTRAN side MAC architecture / MAC-i details (FDD only)
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Figure 7.3.8-2: UTRAN side MAC architecture / MAC-i details (TDD only)
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Figure 7.3.8-2a: UTRAN side MAC architecture / MAC-i details (1.28 Mcps TDD Multi-Carrier E-DCH
operation)

8 HARQ protocol

8.1 General principle
The HARQ protocol has the following characteristics:
- Stop and wait HARQ is used;
- TheHARQ is based on synchronous downlink ACK/NACKs;
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- Therewill be an upper limit to the number of retransmissions. The UE decides on a maximum number of
transmissions for aMAC-e/ MAC-i PDU based on the maximum number of transmissions attribute (see
subclause 11.1.1), according to the following principles:

- The UE sdlects the highest 'maximum number of transmissions' among all the considered HARQ profiles
associated to the MAC-d flows in the MAC-e/ MAC-i PDU.

- Pre-emption will not be supported by E-DCH (ongoing re-transmissions will not be pre-empted by higher
priority datafor aparticular process);

- Incremental redundancy shall be supported by the specifications with Chase combining as a subcase:
- Thefirst transmission shall be self decodable;

-  The UTRAN configures the UE to either use the same incremental redundancy version (RV) for
al transmissions, or to set the RV according to set of rules based on E-TFC, Retransmission Sequence
Number (RSN) and the transmission timing;

For FDD:
- The HARQ is based on synchronous retransmissions in the uplink:

- The number of processes per HARQ entity depends on the TTI: 8 processes for the 2ms TTI and 4 processes
for the 10ms TTI. For both scheduled and non-scheduled transmission for a given UE, it is possible to restrict
the transmission to specific processes for the 2ms E-DCH TTI;

- Incaseof TTI reconfiguration, the MAC-e/ MAC-i HARQ processes are flushed and no special mechanism
is defined to lower SDU losses.

- IntraNode B macro-diversity and Inter Node B macro-diversity should be supported for the E-DCH with
HARQ;

- There shall be no need, from the H-ARQ operation point of view, to reconfigure the Node B from upper
layers when moving in or out of soft handover situations.

For TDD:
-  Thereare 8 HARQ processes (4 for scheduled transmissions and 4 for non-scheduled transmissions);
- If an Absolute Grant is received in Frame (i) then the UE transmits a data block in Frame (i+T1)

- For adatablock transmitted in Frame (i+T1) the UE receives an ACK/NACK in Frame (i+T1+T2), see Figure
8.1, E-HICH is decoded on the basis of dots and channelisation codes assigned via the Grant [13].

- If NACK isreceived in Frame (i+T1+T2) then the UE cannot retransmit any data block previously transmitted in
Frame (i+T1) (now stored for potential retransmission) until it receives an Absolute Grant.

- Theinterval T3 between reception of NACK and reception of a Grant for a subsequent retransmission is variable
and depends on a Node B scheduling decision.

- If an ACK isreceived in Frame (i+T1+T2) then data blocks previously transmitted in Frame (i+T1) (stored for
potential retransmission) are discarded and the HARQ process identity associated with the previously transmitted
data blocks can now be reassigned.

- The number of HARQ processesisafunction of T1 and T2
Where:

T1 is the difference between the index of the frame in which Absolute Grant is received and the index of
the frame in which the UE shall transmit/retransmit data, e.g. if an Absolute Grant isreceived in Frame
(i) and data shall be transmitted/retransmitted in Frame (i+3) then T1 = 3.

T2 isthe difference between the index of the frame in which a data block is transmitted/retransmitted and
the index of the frame in which ACK/NACK is received for that data block, e.g. if a data block issentin
Frame (k) and ACK/NACK isreceived in Frame (k+2) then T2=2.

The values of T1 and T2 are derived from the physical layer timings givenin [13].
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NOTE: For 1.28 Mcps TDD, 5 ms subframeis used instead of 10 ms frame in the physical layer timings.
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Figure 8.1: TDD E-DCH HARQ

8.2 Error handling
The most frequent error cases to be handled are the following:

- - NACK isdetected asan ACK: the UE starts afresh with new datain the HARQ process. The previously
transmitted data block is discarded in the UE and lost. Retransmission isleft up to higher layers;

- ACK isdetected asa NACK: For TDD the UE cannot retransmit a data block until an Absolute Grant is
received. If the UE retransmits the data block for which the NW has previously sent ACK then the NW will re-
send an ACK to the UE. If in this case the transmitter at the UE sends the RSN set to zero, the receiver at the
NW will continue to process the data block as in the normal case;

- For FDD, error cases have been identified regarding the HARQ operation during soft handover:

- Incase the HARQ control information transmitted on the E-DPCCH could not be detected RSN_max times
in arow for one HARQ process, a soft buffer corruption might occur. Each HARQ process uses RSN and the
transmission time (CFN, sub-frame) elapsed since storing data in the associated soft buffer in order to flush
the soft buffer and to avoid awrong combining of data blocks.

- Duplication of data blocks may occur at the RNC during soft handover. The reordering protocol needs to
handl e the detected duplications of data blocks.

8.3 Signalling

8.3.1 Uplink
- TSN (in-band in MAC-es/ MAC-is header), for re-ordering purposes.
- For FDD, RSN (in E-DPCCH).

- For TDD, HARQ processidentifier and RSN are signalled on the E-UCCH.

8.3.2 Downlink
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In the downlink, areport is used to indicate either ACK (positive acknowledgement) or NACK (negative
acknowledgement).

9 Node B controlled scheduling

9.1 General principle

The Node B controlled scheduling is based on uplink and downlink control together with a set of rules on how the UE
shall behave with respect to this signaling.

In the downlink, aresource indication (Scheduling Grant) is required to indicate to the UE the maximum amount of
uplink resourcesit may use. For FDD Dual Cell E-DCH operation, a resource indication (Scheduling grant) for each
Activated Uplink Frequency is required to indicate to the UE the maximum amount of uplink resourcesit may use on
the corresponding uplink frequency. For 1.28 Mcps TDD Multi-Carrier E-DCH operation, a resource indication
(Scheduling grant) for each uplink carrier is required to indicate to the UE the maximum amount of uplink resources it
may use on the same uplink carrier. When issuing Scheduling Grants, the Node B may use QoS-related information
provided by the SRNC (see subclause 11.1.1) and from the UE in Scheduling Requests (see subclause 9.3.1). For FDD,
the E-AGCH is used for collision resolution for UE'sin CELL_FACH. For FDD, the Node B uses a resource indication
(Absolute Grant) for resource release of acommon E-DCH resource for UEsin CELL_FACH. For 1.28Mcps TDD, the
E-AGCH is used for common E-RNTI collision resolution for UEsin CELL_FACH.

Unless otherwise specified, the following procedures are run independently for each Activated Uplink Frequency. For
each uplink frequency, the UE has a serving E-DCH cell, and a serving E-DCH RLS. It may aso have non-serving E-
DCH cells and non-serving E-DCH RL(S).

For 1.28 Mcps TDD Multi-Carrier E-DCH operation, unless otherwise specified, the following procedures are run
independently for each uplink carrier. For al uplink carriers, the UE has a serving E-DCH cell.

The Scheduling Grants have the following characteristics:

- Scheduling Grants are only to be used for the E-DCH TFC selection algorithm (i.e. they do not influence the
TFC selection for the DCHs);

- For FDD, Scheduling Grants control the maximum allowed E-DPDCH/DPCCH power ratio of the active
processes. For the inactive processes, the power ratio is 0 and the UE is not allowed to transmit scheduled data;

- For TDD, Scheduling Grants control the maximum allowed rate to be used in E-TFC selection according to
information received in the Absolute Grant;

- For FDD, Scheduling Grants provide collision resolution information and common E-DCH resource release
commands for UEsin CELL_FACH.

- For 1.28Mcps TDD, Scheduling Grants provide common E-RNTI collision resolution information.
- All grants are deterministic;

- Scheduling Grants can be sent once per TTI or slower;

- There aretwo types of grants:

- The Absolute Grants provide an absolute limitation of the maximum amount of UL resources the UE may
use. In CELL_FACH (FDD only), Absolute Grants also provide collision resolution information and
common E-DCH resource release requests. In CELL_FACH (1.28Mcps TDD only), Absolute Grants also
provide common E-RNTI collision resolution information.

- The Relative Grants (FDD only) increase or decrease the resource limitation compared to the previously used
value;

- Absolute Grants are sent by the Serving E-DCH cell:

- They arevalid for one UE;
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- For FDD, in Dua Cell E-DCH operation, if Implicit Grant handling is configured on the secondary uplink
frequency, the UE may consider the reception of a grant with awrong CRC asa"Zero Grant";
- For FDD they may aso be valid for agroup of UEs or for al UEs;
- The UE identity to be used in the Serving E-DCH cell, the E-RNTI, is signalled to the UE via RRC;

- For 1.28Mcps TDD, a group of common E-RNTIs are allocated to each E-RUCCH for CCCH transmission.
When initiating the CCCH transmission, UE selects an E-RUCCH and accordingly an E-RNTI related to the
E-RUCCH.

- For FDD, the Absolute Grant contains:

- theidentity (E-RNTI) of the UE (or group of UES) for which the grant isintended (through an I D-specific
CRC attachment);

- the maximum power ratio the UE is allowed to use, on 5 hits;

- incaseof 2ms TTI an HARQ process activation flag indicating if the Primary Absolute Grant activates or
deactivates one or all HARQ processes. That hit is also used to switch the UE from its primary E-RNTI to
its secondary E-RNTI for both the 2ms and the 10ms TTI. When the E-DCH is configured with a 10ms
TTI the flag shall always indicate that the Absolute Grant Scopeis set to all HARQ processes. For
Secondary Absolute Grants the flag shall always indicate that the Absolute Grant Scopeis set to all
HARQ processesin this version of the protocol;

- incaseof Implicit Grant handling configured for secondary uplink frequency, all the HARQ processes are
aways used and the HARQ process activation flag value is used to indicate if the Serving Grant can be
implicitly set to zero.

- For TDD, the Absolute Grant contains:
- details of the physical resources to be used for transmission

- The grant value — maximum transmit power per resource unit (per dot). The grant valueisindicated in
form of the ratio of the maximum expected E-PUCH received power per resource unit (per slot) to Pe
base Via E-FAGCH from Node B.

- Timeslots
- Channdlisation code
- Resource duration

- E-HICH Indicator(El), which is used to inform UE which E-HICH the feedback info is carried
on(1.28Mcps TDD only)

- E-UCCH Number Indicator(ENI), which is used to indicate the detailed number of E-UCCH(1.28Mcps
TDD only)

- For FDD, Group Identities are supported. Group identities or dedicated identities are not distinguished by the
UE. Itisup to UTRAN to alocate the same identity to a group of UEs;

- For FDD, up to two identities (E-RNTIs), one primary and one secondary, can be allocated to a UE at atime.
In that case, both identities shall use the same E-AGCH channel. The alocation is done by the Node-B and
sent by the SRNC in RRC. No secondary E-RNTI isallocated in CELL_FACH.

- For TDD, oneidentity (E-RNTI) is alocated to a UE at any time. This allocation is performed by the Node B
and is sent to the UE by the SRNC (viaRRC).

- Theidentity consists of 16 bits;
- For FDD:

- Relative Grants (updates) may be sent by the Serving and Non-Serving Node-Bs asacomplement  to
Absolute Grants:
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- The UE behaviour is exactly the same for Relative Grants for one UE, for a group of UEs and for all
UEs,

- The Relative Grant from the Serving E-DCH RLS can take one of the three values. "UP*, "HOLD" or
"DOWN";

- The Relative Grant from the Non-serving E-DCH RL can take one of the two values: "HOLD" or
"DOWN?". The"HOLD" command issent as DTX. The"DOWN" command correspondsto an
"overload indicator";

- For each UE, the non-serving Node-B operation is as follows:

- If the Node-B could not decode the E-DPCCH/E-DPDCH for the last n TTls (where ny isdefined in
[17]) because of processing issue, it shall notify the SRNC;

- Thenon-serving Node-B is allowed to send a"DOWN" command only for ROT reasons (see
conditions for sending "DOWN" command in subclause 14.1) and not because of lack of internal
processing resources.

- For TDD:
- An Absolute Grant is sent via one of aset of E_ AGCHs
- For each frame, a UE isrequired to monitor a set of E-AGCHs
- An Absolute Grant is received by the UE if it decodesit using the E-RNTI that it has been allocated

- Details of the set of E-AGCHs to be monitored are signalled to the UE viaRRC

9.2 UE scheduling operation

9.2.1 Grants from the Serving RLS

9.211 FDD

The UE shall be able to receive Absolute Grants from the Serving E-DCH cell and Relative Grants from the Serving E-
DCH RLS. For Dual Cell E-DCH operation, the UE shall be able to receive Absolute Grants from the Serving E-DCH
cell on each Activated Uplink Frequency and Relative Grants from the Serving E-DCH RLS on each Activated Uplink
Frequency.

The following procedures are run independently for each Activated Uplink Frequency.
The UE shall handle the Grant from the Serving E-DCH RLS as follows:
- Ifthe UEin CELL_FACH istransmitting DTCH/DCCH:

- If an Absolute Grant was received within the collision resolution phase after starting transmitting on the
granted common E-DCH resource:

- stopincluding its E-RNTI in the MAC-i PDU;
- Else

- stop any E-DPCCH and E-DPDCH transmission, stops any E-AGCH and E-HICH reception, resets
MAC-id/i, releases all E-DCH HARQ resources and no longer considers any radio link to be the serving
E-DCH radio link.

- If an Absolute Grant was received with value set to 'INACTIVE"

- stop any E-DPCCH and E-DPDCH transmission, stops any E-AGCH and E-HICH reception, resets MAC-
idli, releases all E-DCH HARQ resources and no longer considers any radio link to be the serving E-DCH
radio link.

- TheUE maintainsa"Serving Grant" (SG);
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- TheSGisused in the E-TFC selection algorithm as the maximum allowed E-DPDCH/DPCCH power ratio for
the transmission of scheduled datain active HARQ processes,

- Each Absolute Grant and Relative Grant is associated with a specific uplink E-DCH TTI i.e. HARQ process and
HARQ entity. This association isimplicitly based on the timing of the E-AGCH and E-RGCH (see [3]). The
timing is tight enough that this relationship is un-ambiguous;

- The SGisupdated according to the following algorithm, regardless of the transmission/retransmission status of
the HARQ process. The SG is not used for the E-TFC selection algorithm if the HARQ processisin
retransmission;

- When receiving an "Absolute Grant" on the E-AGCH of the serving E-DCH cell:
- Primary Absolute Grants always affect the SG;

- Secondary Absolute Grants only affect the SG if the last Primary Absolute Grant was set to 'INACTIVE' and,
in case of 2ms TTI, the process activation flag was set to "All’ (transition trigger), or if the latest Absolute
Grant that affected the SG was the Secondary one. When transition to the secondary E-RNTI is triggered, UE
shall update the SG with the latest received Absolute Grant on the secondary E-RNTI (UE shall listen to both
E-RNTIsin pardld, if both E-RNTIs are configured);

- Incaseof 10msTTI, SG is set to the received value if the grant value is different from 'INACTIVE',
- Incaseof 2msTTI and a Primary Absolute Grant was received:

- If thereceived value is different from 'INACTIVE, the SG is set to that value and the following activation
mechanism is applied to processes that are not disabled as per L3 signalling:

- Incaseof an AG associated to an inactive process, the process activation flag indicates whether all
processes or only this particular process becomes active;

- Incaseof an AG associated to an active process, the process activation flag will indicate whether all
processes become active (‘all’) or the activation status of the processesis not changed (‘singl€);

- If thereceived value is INACTIVE', the UE behaviour depends on the process activation flag:
- Iftheflagisset to 'singlée, this active process becomes inactive;
- If the activation flag is set to All' and the secondary E-RNTI is configured:
- All L3-enabled processes that are deactivated become active.
- If the activation flag is set to "All' and the secondary E-RNTI is not configured:

- All L3-enabled processes are deactivated (if aprocess wasinactiveit remainsinactive, if aprocess
was active it becomes inactive).

- Incaseof 2msTTI and a Secondary Absolute Grant was received:
- In case the Secondary Absolute Grant affects the SG, the SG is set to the received val ue.

- If no"Absolute Grant" isreceived by the UE in a TTI and the last SG update was due to a Primary Absolute
Grant from the E-AGCH or from RRC signalling, then the UE shall follow the "Relative Grant" of the Serving
E-DCH RLS:

- A Serving Relative Grant isinterpreted relative to the UE power ratio in the previous TTI for the same hybrid
ARQ process as the transmission which the Relative Grant will affect (see figure 9.2.1-1);
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Figure 9.2.1-1: Timing relation for Relative Grant

- If no data was transmitted at the same hybrid ARQ process in the previous TTI, the UE shall ignore the
Relative Grant.

- Else

- TheUE shal calculateits new SG by applying a Delta compared with itslast used power ratio. See
detailsin [4];

- When the UE receivesa"HOLD" (i.e. DTX) from the Serving E-DCH RLS:

- SG remains unchanged.

9.21.2 TDD

The UE shall be able to receive Absolute Grant from the Serving E-DCH cell and shall select the maximum allowed
rate in E-TFC selection according to information received in the Absolute Grant. For 1.28 Mcps TDD Multi-Carrier E-
DCH operation, the UE shall be able to receive Absolute Grant from the Serving E-DCH cell for each uplink carrier and
shall select the maximum allowed rate in E-TFC selection according to the information received in the Absolute Grant
for each uplink carrier.

The following procedures are run independently for each uplink carrier.
The UE shall handle the Grant from the Serving E-DCH cell asfollows:
- For 1.28Mcps TDD, if the UE in CELL_FACH state or Idle mode is transmitting CCCH:

- If an Absolute Grant is received within the common E-RNTI scheduling window after starting enhanced
random access:

- select the maximum allowed rate in E-TFC selection according to information received in the Absolute
Grant.

- dse
- stop any E-AGCH and E-HICH reception, resets MAC-igli.
- When the UE receives an Absolute Grant:

- if thereare MAC-e/ MAC-i PDUs awaiting retransmission and the resources assigned by the Grant enable
transmission of aMAC-e/ MAC-i PDU awaiting retransmission then it is used for a retransmission (oldest
first) elseit isused for a new transmission.
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9.2.2 Grants from the Non-serving RL (FDD only)

Non-serving RLs may only send Relative Grants to the UE. For Dua Cell E-DCH operation, the UE may have Non-
serving RLs for each Activated Uplink Frequency. The following procedure is run independently for each Activated
Uplink Frequency.

The UE shall handle the RG from these non-serving E-DCH RLs as follows:

- When the UE receives a"DOWN" from at least one Non-serving E-DCH RL, it isinterpreted relative to the UE
power ratio in the previous TTI for the same hybrid ARQ process and entity as the transmission which the
Relative Grant will affect (see figure 9.2.1-1). The UE shall calculate its new SG, see detailsin [4].;

- Following reception of a non-serving 'DOWN', UE shall ensure that its SG is not increased (due to E-AGCH or
E-RGCH signalling) during one HARQ cycle.

9.2.3 Reception of Grants from both the Serving RLS and Non-serving
RL(s) (FDD only)

In the case of a UE receiving grants from both the Serving RLS and Non-Serving RL(S), the UE behaviour isthe
following:

- When the UE receives a scheduling grant from the Serving E-DCH RLS and a"DOWN" command from at least
one Non-Serving E-DCH RL:

- new SGis set to the minimum between the resulting SG from the non-serving E-DCH RL and the
resulting SG from the serving RLS.

9.3 Signalling

9.3.1 Uplink

For the UE to request resources from the Node B(s), Scheduling Requests will be transmitted in the uplink in the form
of Scheduling Information and Happy Bit (FDD only). The Scheduling information will be transmitted for the logical
channels for which RRC configured that reporting needed to be made. For FDD, the Happy Bit shall always be included
in the E-DPCCH, whenever the E-DPCCH is transmitted.

9.3.1.1 Scheduling information

9.3.1.1.1 Content

The UE includes the following in the Scheduling Information (only taking into account the logical channels for which
RRC configured that reporting was required and always excluding logical channels mapped on non-scheduled MAC-d
flows):

- Logical channel 1D of the highest priority channel with datain buffer, on 4 bits. The logical channel ID field
identifies unambigiouly the highest priority logical channel with available data and QoS information related to
thisindicated logical channel;

- UE Buffer occupancy (in Bytes):

- Buffer status for the highest priority logical channel with data in buffer, on 4 bits, as a fraction of the total
reported buffer;

- Tota buffer status, on 5 hits;

- UE Power Headroom (UPH): For FDD, the UPH field indicates the ratio of the maximum UE transmission
power and the corresponding DPCCH code power defined in [7]. For TDD, the UPH field indicates the ratio of
the maximum power and the calculated UE transmit power asdefined in [10] with Be = 0. The UPH field is5
bits.

- For TDD: Path Loss:
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- Information derived from measurements of serving cell and neighbour cell's RSCP (5 bits);

9.3.1.1.2 Triggers

In the case where the UE is not allowed to transmit scheduled data (because it has no Serving Grant available or it has
received an Absolute Grant preventing it from transmitting in any process) and it has Scheduled datato send on a
logical channel for which Scheduling Information shall be reported:

For FDD:

- Scheduling Information shall be sent to the Serving E-DCH RLSinaMAC-e/ MAC-i PDU;
- Periodic reporting to protect against NACK-to-ACK misinterpretation;

- Scheduling Information could be sent alone, or with non-scheduled data, if such exist;

- Scheduling Information will also be triggered if higher priority data arrivesin buffer.

For 3.84 Mcps and 7.68 Mcps TDD:

- Scheduling Information shall be sent to the Node B on the E-RUCCH (E-DCH Random access Uplink
Control Channel)

- Buffer Information, Physical Layer Information plusthe E-RNTI is sent on the E-RUCCH

Scheduling information may also be sent with non-scheduled data.

In the case where the UE is allowed to transmit scheduled data and it has Scheduled data to send on alogical channel
for which Scheduling Information shall be reported:

it shall send the Scheduling Information to the Serving E-DCH RLSinthe MAC-e/ MAC-i PDU,;
- the Scheduling Information is sent periodically (period defined by RRC);

- For FDD and 1.28Mcps TDD, in CELL_FACH and IDLE mode, Scheduling Information shall be sent to
report an empty buffer status.

- For FDD, in CELL_FACH state, if supported by the UE and configured by the network, Scheduling
Information is sent to report that the UE with common E-DCH resource has met the cell reselection
criteria.

The details on how Scheduling Information isincluded in the MAC-e/ MAC-i PDU can be found in [4].

For 1.28 Mcps TDD:

- Inthe case where the UE has no Grant and it has data to send, or an E-DCH serving cell change occurs with
the TEBS larger than zero:

- Buffer Information and Physical Layer Information plusthe E-RNTI shall be sent to the Node B on the E-
RUCCH (E-DCH Random access Uplink Control Channel).

- Inthe case where the UE has a Grant and has data to send:

- It shall send Buffer Information and Physical Layer Information to the Node B in the MAC-e/ MAC-i
PDU.

- if the higher priority data arrives:

- if thereisa Grant available for anew MAC-e/ MAC-i PDU transmission, the Scheduling Information
should be sent and included in the MAC-e/ MAC-i PDU.

- otherwise, the Scheduling Information should be sent on the periodic reporting mechanism.

- Inthe case where UE transits from having a Grant to not having a Grant and has data to send, a timer
T_WAIT isprovided as a delay time to send buffer information mapped on E-RUCCH (T_WAIT is
configured by RRC,default value is8TTIs):
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For UEin

- When UE has sent data on E-PUCH in the last TTI before the current Grant expires:
- Thetimer T_WAIT shall be started.
- When agrant is received before the timer expires:
- Thetimer shall be stopped.
- Whenthetimer T_WAIT expires:
- A new E-RUCCH transmission shall be made (thetimer T_WAIT shall be stopped).

In the case where the UE is only configured with non-scheduled transmission and without scheduled
transmission, the Scheduling Information shall be included in MAC-e/ MAC-i PDU due to the quantization
of the transport block sizes that can be supported or upon the expiration of the timer T-SI-NST if configured,
detailsin [4].

CELL_FACH state with E-DCH transmission, control of E-RUCCH transmission procedure triggered by

different events shall be co-operated as below:

- Incase Cédll Reselection Indication via E-RUCCH isinvolved:

During the E-RUCCH transmisson procedure triggered by Cell Reselection Indication ongoing, E-RUCCH
transmission triggered by any event shall not be initiated and the corresponding events shall be ignored.

During the E-RUCCH transmisson procedure triggered by events other than Cell Reselection Indication
ongoing, if Cell Reselection Indication via E-RUCCH needs to be sent, any event which would initiate E-
RUCCH transmission shall be cancelled.

- Else

9.3.1.1.3

During the E-RUCCH transmisson procedure triggered by Scheduling Information reporting ongoing, E-
RUCCH transmission triggered as a response to synchronization establishment command shall not be
initiated and the newly triggered event shall be ignored.

During the E-RUCCH transmisison procedure triggered as response to synchronization establishment
command, if Scheduling Information reporting via E-RUCCH is needed, the E-RUCCH transmission shall be
cancelled and Scheduling Information reporting via E-RUCCH shall be initiated with newly updated field of
Scheduling Information according to the UE's current status.

Transmission and Reliability scheme

Two transmission mechanisms are defined, depending on whether the Scheduling Information is transmitted alone, or
with data (scheduled and/or non-scheduled):

1.

When the Scheduling Information is sent alone:
For FDD:

- The power offset is configured by RRC and the maximum number of re-transmissionsis defined
by the standard,;

- HARQ (re)transmissions are performed until an ACK from the RLS containing the serving cell is
received or until the max number of transmissions is reached.

For TDD:

- Scheduling Information sent via the E-RUCCH (no Scheduling Grant) is transmitted at appropriate
power and forward error correction, as defined by physical layer specifications. If the UE does not
receive aresponse in the form of an Absolute Grant is received then the UE is required to resend
Scheduling Information.

- For 1.28 Mcps TDD, Scheduling Information sent viaMAC-e/ MAC-i PDU aoneistransmitted
by applying the power offset, the retransmission timer and the maximum number of re-
transmissions configured by RRC. HARQ (re)transmissions are performed until an ACK is
received, or until the max number of transmissions is reached or the retransmission timer expires.
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2. When Scheduling Information is sent with data:

- Use the HARQ power offset attribute of the highest priority data, and the maximum number of
transmissions among all the considered HARQ profiles associated to the MAC-d flowsfor the MAC-
e/ MAC-i PDU to be transmitted;

- HARQ (re)transmissions are performed until an ACK isreceived, or until the max number of
transmissionsis reached.

- For FDD, if the UE receives an ACK from an RLS not containing the serving cell for a
packet that includes scheduling information which was triggered by an event or a timer
as per section 9.3.1.1.2, it flushes the packet and includes the scheduling information
with new data payload in the following packet.

For 3.84 Mcps and 7.68 Mcps TDD:

A timer value T-RUCCH is used to control retransmission of buffer information if there has been no grant
received. The timer Tr manages retransmission of scheduling information if the UE does not receive a grant
following an E-RUCCH transmission.

Even when the scheduling information is sent on E-PUCH it is possible that the Node B may send aNACK
(indicating that the buffer information was not correctly decoded) which the UE wrongly interprets as an ACK.
Therefore, timers are also required to control retransmission of scheduling information sent on E-PUCH.

(T-RUCCH is configured by RRC, in Radio Bearer Setup Request, default value is 200 ms).

When the aggregate buffer volume transitions from zero to greater than zero or the scheduling information delay
timer > T-SCHED + T-RUCCH / 2:

- E-RUCCH shall be sent (carrying scheduling information) and Tr shall be started/restarted.

When timer Tr > T-RUCCH a new E-RUCCH transmission shall be made (the timer isrestarted) once a
successful draw has been made using the E-RUCCH persistence value.

Timer Tris stopped (if running) when agrant is received.

The scheduling information delay timer is restarted whenever scheduling information is sent on the E-PUCH.

For 1.28 Mcps TDD

A timer T_RUCCH and a maximum number of transmissions N_RUCCH are used to control the retransmission
of scheduling information, if there has been no Grant received following an E-RUCCH transmission. The
maximum number of transmissions N_RUCCH is a mechanism to prevent the redundant transmission.
T_RUCCH and N_RUCCH will be configured by higher layer and act as follows.

A periodic Timer T-Sl (defined by RRC) is used to avoid long pause duration of scheduling information
reporting when scheduling information is sent on E-PUCH.

When the timer T_WAIT expires or when the Sl istriggered and there isno Grant available for new MAC-e/
MAC-i PDU transmission in current TTI or in Extended Estimation Window (if configured by RRC):

- the UE sends information mapped on E-RUCCH,;
- thetimer T_RUCCH shall be started and a counter is set to 1.
- Whenagrant isreceived:
- thetimer T_RUCCH shall be stopped and not be restarted, the counter shall be reset.
- Whenthetimer T_RUCCH expires:
- if the counter is not greater than N_RUCCH:

- anew E-RUCCH transmission shall be made (restart the timer and increment the counter).
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- dse
- thetimer T_RUCCH shall be stopped and not be restarted, the counter shall be reset.

- Another hysteresis Timer with the value of N-RUCCH times of T-RUCCH period shall be started,
upon the hysteresis Timer expires and still no Grant has been received for the whole time duration
since the last E-RUCCH transmission, a"Radio link failure" shall be triggered and reported.

- A periodic timer T-SI-NST (optionally defined by RRC) may be used to avoid long pause duration of scheduling
information reporting when the UE is only configured with non-scheduled transmission and without scheduled
transmission.

9.3.1.2 Happy bit of E-DPCCH (FDD only)

One bit of the E-DPCCH is used to indicate whether or not the UE is satisfied (‘happy’) with the current Serving Grant.
This bit shall always be present during uplink transmission of E-DPCCH.

The UE shall indicate that it is 'unhappy' if the following criteria are met:
1) UE istransmitting as much scheduled data as allowed by the current Serving Grant; and
2) UE has enough power available to transmit at higher data rate; and

3) Total buffer status would require more than Happy_Bit_Delay Condition msto be transmited with the current
Serving_Grant x theratio of active processesto the total number of processes.

Thefirst criteriais aways true for a deactivated process and the ratio of the third criteriais always 1 for 10ms TTI.

Otherwise, the UE shall indicate that it is 'happy'.

9.3.2 Downlink

For each UE, there can only be one Absolute Grant transmitted by the serving E-DCH cell using the E-AGCH.

For 1.28 Mcps TDD Multi-Carrier E-DCH operation, for each UE, there can be one Absolute Grant transmitted by the
serving E-DCH cell using the E-AGCH for each uplink carrier.

For FDD:

- For each UE, there can be one Relative Grant transmitted per Serving RLS and one per Non-serving RL from
the E-DCH active set cells.

- Thechannel(s) (one per cell) on which the Relative Grant is transmitted is(are) signalled separately to each UE
(this alows for the same channel to be monitored by multiple UEs if UTRAN decides so).

10 Non-scheduled transmissions

When non-scheduled transmission is configured by the SRNC, the UE is allowed to send E-DCH data at any time, up to
a configured number of bits, without receiving any scheduling command from the Node B. Thus, signalling overhead
and scheduling delay are minimized.

Typical examples of data that may use non-scheduled transmission are the SRBs and GBR services.
For FDD and 1.28Mcps TDD, in CELL_FACH state and Idle mode, non-scheduled transmission is not supported.
Non-scheduled transmissions have the following characteristics:

- Non-scheduled transmissions are defined per MAC-d flow;

- Theresource for non-scheduled transmission is given by the SRNC in terms of maximum number of bits that can
beincluded inaMAC-e/ MAC-i PDU, and is called non-scheduled grant;

- Scheduled logical channels cannot use a non-scheduled grant.
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- For TDD anon scheduled grant is defined by:
- The codes and timeslots available for transmission in TTIs designated for unscheduled use

- Theframes or sub-frame designated for unscheduled use (specified by means of start frame number,
repetition period and repetition length)

For FDD:

- UTRAN can restrict a non-scheduled MAC-d flow to use alimited number of HARQ processes in case of 2ms
TTI;

- UTRAN can reserve some HARQ processes for non-scheduled transmission (i.e. scheduled data cannot be sent
using these processes, they are considered disabled) in case of 2ms TTI;

- Reserving certain HARQ processes for non-scheduled transmission and restricting non-scheduled
transmission to specific HARQ processes are scheduling mechanisms under the control of the serving cell
Node B; Serving cell Node B signals the applicability of allocated resources for non-schedul ed/schedul ed
transmission to HARQ processes according to the restriction/reservation decision to S-RNC, which informs
other Node Bsin the E-DCH active set.

- Multiple non-scheduled MAC-d flows may be configured in parallel by the SRNC;

- The UE isthen allowed to transmit non-scheduled transmissions up to the sum of the non-scheduled grant if
multiplexed in the same TTI;

- For TDD, HARQ process identifiers 0 — 3 are reserved for scheduled transmissions and HARQ process
identifiers 4 — 7 are reserved for non-scheduled transmissions;

- For FDD, Scheduled grants will be considered on top of non-scheduled transmissions;
- Logical channels mapped on a non-scheduled MAC-d flow cannot transmit data using a Scheduling Grant;

- Logical channels mapped on a non-scheduled MAC-d flow can only transmit up to the non-scheduled grant
configured for that MAC-d flow;

- Themultiplexing list restricting the set of HARQ profiles that can be used by a given logical channel will apply
both for scheduled and non-scheduled logical channels;

- Logical channelswill be served in the order of their priorities until the non-scheduled grant and scheduled grants
are exhausted, or the maximum transmit power is reached;

- When multiple logical channels are assigned the highest priority, the selection of the HARQ profile for these
logical channelsis not specified.

11 QoS control

11.1  General Principle

The QoS of ongoing flows mapped on E-DCH for a UE is maintained by the serving Node B and by the UE. The Node
B controls the resources allocated to a UE versus other UEs by means of scheduling as specified in clause 9. The UE
controls the QoS of al itslogical channels mapped on E-DCH by means of E-TFC selection as specified in subclause
11.2, and by HARQ operation, specified in clause 8.

In addition to these mechanisms, guaranteed bit rate services for MAC-d flows are also supported through non-
scheduled transmission. In CELL_DCH, aflow using non-scheduled transmission is defined by the SRNC and provided
in the UE and in the Node B. Details on non-scheduled transmission can be found in section 10. For FDD and 1.28Mcps
TDD, in CELL_FACH state and Idle mode, aflow using scheduled transmission is defined by the SRNC and CRNC
and provided in the UE and in the Node B.
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11.1.1 QoS configuration principles

RAB attributes are available in the SRNC according to R'99 principles. To enable QoS control for the E-DCH, QoS-
related information is made available in the UE and in the Node B as outlined below.

To the UE, the following QoS-related information is provided from the SRNC to enable QoS-based E-TFC selection,
multiplexing of logical channelsin MAC-e/ MAC-i PDUs, and HARQ operation:

Logical channel priority for each logical channel (asin Rel-5);
Mapping between logical channel(s) and MAC-d flow(s) (asin Rel-5);
Allowed MAC-d flow combinationsin one MAC-e/ MAC-i PDU,;

for FDD, power offset for reference E-TFC(s). The UE then calcul ates the power offsets for its other E-TFCs so
that the quality (protection of aMAC-e/ MAC-i PDU) when using any of the E-TFCsisidentical to that of the
reference E-TFC(s);

for 1.28Mcps TDD, power offset for reference coderate(s). The UE then calculates the power offset for its E-
TFC so that the quality (protection of aMAC-e/ MAC-i PDU) when using any of the E-TFCsisidentical to that
of the reference coderate(s);

The E-DPCCH power offset (FDD only). Thisis used to set the protection level for E-DPCCH transmissions;

The DPCCH Power Reset after DTX on secondary uplink frequency (FDD only). Thisis used to set the power
on secondary uplink frequency following a configurable DTX gap on the secondary uplink frequency;

The E-RUCCH power offset (3.84 Mcps and 7.68 Mcps TDD only): Thisis used to set the power level for E-
RUCCH transmissions,

E_UCCH protection level (3.84 Mcps and 7.68 Mcps TDD only): Thisis set to the FEC protection level for E-
UCCH transmissions,

HARQ profile per MAC-d flow. One HARQ profile consists of a power offset attribute and a maximum number
of transmissions attribute and for 1.28 Mcps TDD aretransmission timer attribute. The power offset attribute is
used in E-TFC selection to regulate the BLER operating point for the transmission. The maximum number of
transmissions attribute is used in the HARQ operation to regulate maximal latency and residual BLER of MAC-
d flows. The retransmission timer (1.28 Mcps TDD only) is used to control the retransmission of aMAC-e/
MAC-i PDU;

The non-scheduled grant (only for MAC-d flows that are configured for non-scheduled transmission).

In CELL_DCH, to the Node Bsin the E-DCH active set and Secondary E-DCH active set when Dual Cell E-DCH
operation is configured, the following QoS-related parameters are provided by the SRNC to enable scheduling and
resource reservation:

- Power offsets for reference E-TFC(s). The Node B then calculates the power offsets for the other E-TFCs. This
information is used whenever the nodeB needs to convert between rate and power in its resource allocation
operation;

- For FDD, E-DPCCH power offset. Thisis used whenever the Node B needs to convert between rate and power
in its resource alocation operation;

- For 3.84 Mcps and 7.68 Mcps TDD, E-RUCCH power offset and E-UCCH FEC protection level.

- HARQ profile per MAC-d flow. One HARQ profile consists of a power offset attribute and a maximum
number of transmissions attribute and for 1.28 Mcps TDD a retransmission timer attribute. The power offset
attribute is used whenever the Node B needs to convert between rate and power in its resource allocation
operation;

Guaranteed bit rate for logical channelsthat carry guaranteed bit rate services. It is used to allocate grantsto
UEs,

The non-scheduled grant for MAC-d flows that are configured for non-scheduled transmission. It is used for the
Node B to reserve sufficient amount of resources;
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- Maximum UL UE power, as a minimum of the UE maximum transmit power (as per UE power class) and
maximum allowed UL Tx power configured by UTRAN. Thisinformation is only sent to the serving cell's
nodeB;

- Scheduling priority per logical channel of logical channels mapped to E-DCH and the corresponding mapping
between logical channel identifier and DDI value. Thisinformation enables Node B to consider QoS related
information of the logical channels for efficient scheduling.

For FDD, in CELL_FACH state and Idle mode, to the Node Bs in the Serving E-DCH cell, the following QoS-related
parameters are provided by the CRNC to enable scheduling and resource reservation:

- Power offsets for reference E-TFC(s). The Node B then calculates the power offsets for the other E-TFCs. This
information is used whenever the Node B needs to convert between rate and power in its resource alocation
operation;

- E-DPCCH power offset. It is used whenever the Node B needs to convert between rate and power in its resource
allocation operation;

- HARQ profile per MAC-d flow. One HARQ profile consists of a power offset attribute and a maximum number
of transmissions attribute. The power offset attribute is used whenever the Node B needsto convert between rate
and power in its resource allocation operation;

- Maximum UL UE power, as a minimum of the UE maximum transmit power (as per UE power class) and
maximum allowed UL Tx power configured by UTRAN.

- Maximum duration of collision resolution phase for DTCH/DTCCH transmission. If the maximum duration of
the collision resolution phase has expired, the Node B is aware that the common E-DCH resource is used by at
most one UE. Thisinformation enables the Node B to consider QoS related information for requesting state
transition to CELL_DCH.

- Maximum duration of common E-DCH resource allocation for CCCH transmission.

For 1.28Mcps TDD, in CELL_FACH state and Idle mode, to the Node Bsin the Serving E-DCH cell, the following
QoS-related parameters are provided by the CRNC to enable scheduling and resource reservation:

- Power offsets for reference coderate(s). The Node B then cal cul ates the power offsets for the other coderates.
Thisinformation is used whenever the Node B needs to convert between rate and power in its resource allocation
operation;

- HARQ profile per MAC-d flow. One HARQ profile consists of a power offset attribute, a maximum number of
transmissions attribute and a retransmission timer attribute. The power offset attribute is used whenever the
Node B needsto convert between rate and power in its resource allocation operation;

11.2 TFC and E-TFC selection

For FDD:
- Logical channels mapped on the DCHs are always prioritised over those mapped on E-DCH.
- The principle of the TFC selection across E-DCH and DCH is the following:
- The UE performs TFC restriction for the CCTrCH of DCH type;
- The UE performs the TFC selection for the DCHs;
E-TFC restriction is performed with the following characteristics;
- TheE-TFC restriction mechanism is independent of the existing TFC restriction;
- The E-TFC gtates defined per MAC-d flow are managed independently of the TFC states;

- The UE uses the power offsets for the reference E-TFC(s), the signalled power offset attributes for its MAC-d
flows, the required E-TFC dependent backoff, and the UE remaining power to determine the E-TFC states;
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- For FDD, when the UE has more than one Activated Uplink Frequency, the UE determines the state of each E-
TFC on each uplink frequency, based on the power offsets for the reference E-TFC(s), the signalled power offset
attributes for its MAC-d flows, the required E-TFC dependent backoff, and the maximum power alowed for UE
transmission on that frequency.

- For FDD, the HS-DPCCH, DPCCH, DPDCH and E-DPCCH powers are taken into account when calculating the
remaining power;

- For FDD, if the UE has more than one Activated Uplink Frequency, the power is pre-allocated for all non-empty
non-scheduled flow on the Primary Uplink Frequency.

- For FDD, if the UE has more than one Activated Uplink Frequency, the remaining power, Premaining &fter power
pre-allocation for all the non-empty non-scheduled MAC-d flows, is split among all the Activated Uplink
Frequenciesin proportion to the respective serving grants.

- For FDD, if the UE has more than one Activated Uplink Frequency and E-TFC selection isinvoked on only one
frequency, the E-TFC selection behaviour is performed asif only one uplink frequency is activated.

- For FDD, if the UE has more than one Activated Uplink Frequency, the maximum allowed power for UE
transmission on Primary Uplink Freguency is the sum of the power pre-allocated for al non-empty non-
scheduled MAC-d flows and the power P; as aresult of the power splitting for this frequency. For the Secondary
Uplink Freguency, the maximum allowed power for UE transmission is the resulting P; power for this frequency.

- Theresult of E-TFC redtriction is a state (blocked or supported) per E-TFC and MAC-d flow;
- For FDD:

- The minimum set of E-TFCs is defined as the number of bits that can be transmitted in a TTI independent of
the power situation in the UE, provided there is nothing sent on the DCH, and is configurable from the RNC
asone E-TFC per UE. When there is nothing sent on DCH, the E-TFCs belonging to the minimum set arein
supported state;

- Inthe case where 2ms TTI is configured, E-TFC selection shall not be performed for TTIsthat overlap with
an uplink compressed mode gap;

- The UE performs the E-TFC selection for the E-DCH, taking into account the following rules:

- TheE-TFC selection is based on logical channel prioritieslike in the Release '99, i.e. the UE shall maximise
the transmission of higher priority data;

- The UE shall respect the allowed combinations of MAC-d flows in the same MAC-e/ MAC-i PDU;

- The UE shall use the multiplexing list of the different MAC-d flows to seeif acertain MAC-d flow
can use the power offset of the highest priority MAC-d flow to be transmitted,;

- The supported/blocked E-TFCsfor aMAC-e/ MAC-i PDU including MAC-d PDUs coming from one or
several MAC-d flows are obtained as follows:

- The UE usesthe E-TFC restriction result (i.e. blocked/supported E-TFCs) associated to the MAC-d flow
with the highest priority logical channel in the MAC-e/ MAC-i PDU;

- For FDD, if al0Oms TTI E-DPDCH frame that overlaps with a compressed mode gap, the Serving Grant shall be
scaled back according to the procedure described in [4];

- Among the supported E-TFCs, the UE selects the smallest E-TFC that maximises the transmission of data
according to the non-scheduled grant(s) or the serving grant;

- For FDD, when the UE has more than one Activated Uplink Frequency, non-scheduled transmissions are only
allowed on the Primary Uplink Frequency

- For each transmission, the MAC-e/ MAC-i entity gives the selected power offset to L1 in addition to the E-TFC:

- For FDD, the power offset givento L1 is of E-DPDCH(s) relative to DPCCH,;
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- For TDD the power offset givento L1 is of E-PUCH(s) transmission power relative to a reference power

level defined as the calculated E-PUCH power level of [10] with Be=0;

- In case the maximum UE transmit power is exceeded;

- For FDD, the UE shall scale down the E-DPDCH only on slot level for both initial transmission and
retransmissions. Further details on uplink power reduction mechanisms can be found in [3].

- For TDD, the UE shall scale down all physical channels present.

11.3  Setting of Power offset attributes of MAC-d flows

Power offset attributes of MAC-d flows are part of the HARQ profiles of the MAC-d flow. They are provided by the
UTRAN to the UE according to the following principles:

For FDD, the DPCCH transmission power is controlled the same way as in Release '99;
For TDD:

- Power control of the CCTrCH of E-DCH type is based on a combination of open loop power control
component as used in Release '99/4/5/6 and a closed loop TPC component (signalled from Node B to UE
aongside the Absolute Grant).

For DTCH and DCCH transmission, with each MAC-es/ MAC-is PDU transmitted to the SRNC, the Node-B
includes the number of transmissions that have been required to correctly decode the PDU. Also, the serving
NodeB shall send an HARQ failure indication in case of unsuccessful decoding of the E-DCH payload (see [5]);

For FDD and 1.28Mcps TDD only, with each MAC-is PDU carrying CCCH data transmitted to the CRNC, the
serving Node-B includes the number of transmissions that have been required to correctly decode the PDU.
Also, the serving NodeB shall send an HARQ failure indication in case of unsuccessful decoding of the E-DCH
payload (see[5]);

In CELL_DCH, using the information provided by the Node B(s), the SRNC may maintain up to date power
offsets;

In CELL_DCH, the SRNC may decide to signal to the UE and the Node Bsin the E-DCH active set and
Secondary E-DCH active set when Dua Cell E-DCH operation is configured new values for the power offset
attributes for one (or several) MAC-d flow(s);

12

Signalling parameters

12.1  Uplink signalling parameters

Void.

12.2  Downlink signalling parameters

With RRC signalling, the UE will in addition be informed aboui:

The E-RNTI(s) assigned

The E-HICH configuration

- For FDD, thisincludes signature sequence number and channelisation code;

- For 3.84 Mcps and 7.68 Mcps TDD, this includes timeslot, channelisation code, midamble and burst type;

- For 1.28 Mcps TDD:
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- Inthe case of scheduled transmission , a set of E-HICHs can be configured for a UE for each E-DCH
transport channel:
- Including timeslot, channelisation code, midamble;
- The mapping between El (E-HICH Indicator) and E-HICH physical resource.

- Inthe case of non-scheduled transmission, only one E-HICH shall be configured for a UE:
- Including timedlot, channelisation code, midamble;
- Index of the pre-defined signature sequence table [10].

- For FDD:
- The E-RGCH configuration

- Including signature sequence number, channelisation code (same as the E-HICH), RG reference step size
for serving RLS, RG step size for non-serving RL and Serving E-DCH RLSID;

- The E-AGCH configuration

- Including E-RNTI(s) and channelisation code;
- The E-DPCCH configuration

- E-DPCCH/DPCCH Power Offset;

- Threshold (in TTIs) used by the UE when evaluating the time needed to completely empty its buffers.
Used as a conditions for setting the 'happy’ bit in E-DPCCH;

- DPCCH Power Reset after DTX on secondary uplink frequency;

- Thisisused by the UE when setting the power on secondary uplink frequency following a
configurable DTX gap on the secondary uplink frequency;

- For 3.84 Mcpsand 7.68 Mcps TDD:
- T-SCHED
- The set of E-AGCHs configured
- including timeslot and channelisation code, midamble, burst type for each E_AGCH,;
- E-UCCH configuration
- FEC protection level
- E-RUCCH configuration
- constant value, persistence scaling, rate matching attribute
- timedot, midamble, SF16 or SF8, channelisation codes
- T-RUCCH
- The E-PUCH configuration including:
- timesots assigned to E-PUCH
- identities of the E-PUCH timeslots which are to carry TPC and TFCI bhits
- reference Betavaluesto use:

- for each reference T-TFC a (nominal) beta factor is calcul ated based on the power offset signalled for
each reference E-TFC via RRC (maximum number of reference E-TFCsis 8 for 16QAM and for 8PSK)

- for each E-PUCH timedlot:
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- burst type and midamble to be used
- minimum code rate and maximum code rate
- For 1.28 Mcps TDD:
- The set of E-AGCHSs configured for each E-DCH transport channel

- Including frequency (for Multi-Carrier E-DCH operation), timeslot and channelisation code, midamble
for each E-AGCH

- TPC step sizefor E-AGCHs
- E-UCCH configuration for non-scheduled transmission
- E-RUCCH configuration

- T_WAIT

T_RUCCH

N_RUCCH
- TS
- Extended Estimation Window (optional)

- Indicates how many next consecutive 5ms TTls the UE should estimate whether thereis a valid Grant
before sending Scheduling Infomation via E-RUCCH and is used to prevent the UE from sending
unnecessary E-RUCCH especialy in case the UE has a potential Grant a short time in the future, e.g,
considering whether there is a Non-scheduled Grant in Extended Estimation Window.

- The E-PUCH configuration including:
- reference Betavaluesto use.

- For each reference E-TFC a (nominal) beta factor is calculated based on the power offset signalled for
each reference E-TFC viaRRC

- timeslots assigned to E-PUCH
- identities of the E-PUCH timeslots which are to carry TPC and TFCI bits
- reference Desired E-PUCH RX power for each E-DCH transport channel
- for each E-PUCH timedlot:
- midamble
- minmum code rate, maximum code rate
- TPC step size for E-PUCH
- Frequencies used for E-PUCH (for Multi-Carrier E-DCH operation)
- For FDD, aUE isalocated one and only one TB size table by RRC.
- For FDD, atotal of four TB size tables are defined by the standard:

- Exponentially distributed TB sizes over the corresponding dynamic range, one optimized table for 2ms TTI
and one optimized table for 10ms TTI;

- TB sizesfor 336 bit RLC PDU size, one optimized table for 2ms TTI and one optimized table for 10ms TTI;

- For 1.28 Mcps TDD, atotal of 8 TB size tables are defined by the standard according to UE capabilities:
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- 3 optimized tables for UE supporting QPSK only and 5 optimized tables for UE supporting both QPSK and
16QAM:; Each TB size tableis defined to include 64 exponentially distributed TB sizes for a certain number
of timedot resourcesfor 5ms TTI.

- For 3.84 Mcpsand 7.68 Mcps TDD
- one TB sizetable is defined, exponentially distributed TB sizesfor al0 ms TTI;

- For each reference E-TFC a (nominal) beta factor is calculated based on the power offset signalled for each
reference E-TFC via RRC (maximum number of reference E-TFCsis 8);

- For FDD, aminimum set of E-TFCs, which isthe largest E-TFC that can be used by the UE independent of the
UE power situation, given that avalid grant is available and there is no transmission on DCH;

- HARQ Incemental Redundancy Version configuration. Always use RV=0 or use the RV table;
- For FDD:
- Maximum number of E-DPDCH channelisation code along with minimum SF;

- PLnon-max (Puncturing Limit used to determine the combination of SF and the number of codes that are used
for transmitting E-DCH with a certain data rate);

- Processesin which transmission of a MAC-d flow using non-scheduled datais allowed for the 2ms E-DCH
TTI;

- Processesin which transmission of scheduled datais allowed (L 3-enabled processes) for the 2ms E-DCH
TTI;

- E-DCH Scheduling Information parameters:

Logical channels for which Scheduling Information is expected to be reported by the UE;

Logical channel identity of logical channels mapped to E-DCH;

Period for sending Scheduling Information (applicable when UE is not allowed to transmit scheduled data);

Period for sending Scheduling Information (applicable when UE is allowed to transmit scheduled data);

For FDD, power offset to use when sending Scheduling Information alone;
- Grant information:
- Non-scheduled grant;
- For TDD, thisincludes:
- Freguency used for E-PUCH;
- timedots alocated;
- maximum transmit power granted per resource unit (per slot);
- repetition periodicity in TTIs and repetition length;
- code resource information;
- reference Desired E-PUCH RX power (1.28 Mcps TDD only);
- T-SI-NST (1.28 Mcps TDD only, optional).
- For FDD:

- Initial Serving Grant to be used by UE, aswell asinitial grant selector information (primary or
secondary).
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- maximum common E-DCH resource allocation period to resolve a collision by receiving an E-AGCH
with the UE's E-RNTI (through an E-RNTI-specific CRC attachment); to be used by UEsin
CELL_FACH state for DTCH and DCCH transmission.

- For 1.28 Mcps TDD: SYNC_UL used for E-DCH random access configuration:
- Indicate SYNC_ULsdedicatedly used for E-DCH random access.

RRC will signal the mapping between logical channel, MAC-d PDU size, MAC-d flow |D and Data Description
Indicator (see clause 7).

RRC will signal for each MACd-flow, the MAC-d flow specific power offset, the maximum number of transmissions,
and the multiplexing list (indicating with which other MAC-d flows, MAC-d PDU's of this flow can be multiplexed in
the same MAC-e/ MAC-i PDU).

For 1.28 Mcps TDD, RRC will signal for each UE the Power Offset, the retransmission timer and the maximum number
of re-transmissions of the Scheduling Information, which are to be applied when the Scheduling Information is sent via
MAC-e/ MAC-i PDU alone.

13 Mobility procedures

13.1 Change of serving cell and/or serving RLS

In CELL_DCH, change of serving cell and/or change of serving RLS for E-DCH (FDD only) scheduling is supported
viaRRC signaling.

For FDD, UTRAN may:

- For the serving RLS, select the RLS with the highest data throughput;

- For the serving cell, select that cell out of the serving RLS, which provides the best downlink quality.
For TDD, UTRAN may:

- select the serving E-DCH cdll.

In CELL_DCH, UE based change of serving cell and/or change of serving RLS or mechanismsusing L2 signalling are
not supported for E-DCH mobility.

When an E-DCH serving cell change istriggered:

- For FDD:
- TheE-RNTI (primary or secondary) the UE will initially use to update its SG is given by RRC;
- Thenew SG issignaled through RRC;
- All L2-deactivated processes become active;

- For TDD:
- The E-RNTI that the UE will useis given by RRC;
- For non-scheduled transmissions, resources are signalled via RRC;
- For scheduled transmissions, the resources to be used are signalled via an Absolute Grant.

- Processes can be enabled/disabled via RRC,;

For 1.28Mcps TDD, in enhanced uplink in CELL_FACH state and Idle mode, UE performs normal cell re-selection.
When the criterion for cell re-selection is met, UE shall notify the Node B in the serving cell before performing the cell
re-selection procedure. The cell re-selection indication can be sent via E-PUCH or HS-SICH if UE currently has,
otherwise via E-RUCCH.
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14 Resource management

14.1  Scheduler control from CRNC to Node B (FDD only)

The CRNC may send a maximum total RTWP value to the Node B to control cell coverage. The value reflects total
interference including contributions from all uplink traffic and external interferers. The scheduler can use this value
when issuing grants. The result of the scheduling should be such that the maximum total RTWP value is not exceeded.

The CRNC may send to Node B the Reference Received Total Wideband Power. This value represents the received
noise power level in aparticular cell and can be used e.g. when making noise rise estimates in the Node B scheduler.
The usage of thisvalue in the Node B scheduler is optional.

The CRNC may send the target value of Non-serving E-DCH to total E-DCH power ratio per cell to the Node-B. Node-
B should not send Non-serving RL RG "Down" command, unless both of the following criteria are met:

1. Experienced total RTWP > Target RTWP signalled from CRNC
2. Non-serving E-DCH to total E-DCH power ratio > Target ratio signalled from CRNC

Non-serving E-DCH to total E-DCH power ratio is the ratio of power from UEs for which this cell is anon-serving RL
and the total E-DCH power. Received non-serving E-DCH power and total E-DCH power may be calculated from the
E-TFC information on the E-DPCCH and a reference power offset. A reference power offset is defined per UE using
the same value range as the MAC-d flow specific HARQ offset and signalled from SRNC to Node-B for this
calculation. When using the E-TFCI for computing the E-DCH power received in a cell which is part of a multi-cell
RLS, the Node-B shall allocate the computed power equally divided among all cellsin the RLS (also considering cells
not in the E-DCH active set) regardless of whether the RLS contains the E-DCH serving cell or not.

14.2 Node B to CRNC reporting (FDD only)

Radio Access Bearers with strict quality requirements (mapped on E-DCH or DCH) are subject to admission control.
To support such admission control and to enable noise floor estimation, the Node B shall measure/estimate and signal to
the CRNC the following:

- Total RTWP (asin Rel-5);
- Received scheduled E-DCH power share (RSEPS) [7];

- Provided bit rate per logical channel priority per cell, taking into account only logical channels mapped on E-
DCH.
For the received scheduled E-DCH power share (RSEPS) [7] of acell the Node B shall take into account only:
- scheduled part of the E-DPDCH transport block and

- the corresponding portion of the E-DPCCH

for all UEsfor which this cell isthe serving E-DCH cell unless E-DPCCH can not be decoded successfully. In this case
E-DPCCH and the E-DPDCH transport block contributions are not taken into account. If the E-DPDCH transport block
can not be decoded successfully even from subsequent retransmissions, it is considered as scheduled transmission.

For the provided bitrate measurement, the Node-B shall allocate the bitrate received over amulti-cell RLS, equally
divided among all cellsin the RLS which are part of the E-DCH active set, regardless of whether the RLS contains the
E-DCH serving cell or not.

To enable the CRNC to manage resources between cells, aload excess indicator shall be signalled from Node-B to
CRNC if the frequency of the "Down" commands towards UEs for which this cell isanon-serving RL becomes more
than a pre-defined level.

14.3 Void
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15 Timing Advance and Synchronisation (3.84/7.68
Mcps TDD only)

In the case of non synchronised handover and E-DCH/HS-DSCH operation without an uplink DPCH the UE adjusts
timing of transmissions by obtaining Timing Advance (TA). Thisis achieved by the UE transmitting "Timing Advance
Request” message via the E-RUCCH and the Node B sending "Timing Advance Response” via the E-AGCH. Specia
message formats are specified for "Timing Advance Request” and "Timing Advance Response”.

In the case of E-DCH/HS-DSCH operation without a uplink DPCH after a period T-adv (configured by higher layers[7])
of no uplink transmission on the E-DCH or E_RUCCH if the UE has information to send on the E-DCH or HS-SICH
then the UE shall obtain timing advance and synchronisation by transmission of Timing Advance Request on the E-
RUCCH and by receiving Timing Advance Response on the E-AGCH.

When the Node B receives atransmission on E-RUCCH (whether a conventional E-RUCCH carrying Scheduling
Information or a TA Request) the timing deviation measured is sent to the SRNC in the Rx Timing Deviation Frame
Protocol (when timing deviation measurements are configured at the Node B). The Rx Timing Deviation Frame
Protocol indicates whether the deviation was measured on a conventional E-RUCCH carrying Scheduling Information
or aTA Request.

16 E-DCH transmission in CELL_FACH state and Idle
Mode (FDD only)

For FDD, the E-DCH transmission in CELL_FACH state and Idle Mode is a mechanism to improve the performance of
the random access procedure. The Enhanced Uplink in CELL_FACH state and |dle mode combines the Rel 99 random
access power ramping phase with E-DCH transmission on common E-DCH resources, and is characterized by the
following:

- Upto 32 common E-DCH resources can be configured in the cell and are broadcast by system information
5/5bhis;

- The E-DCH resources are configured per cell either with 2msor 10ms TTI, and UE has to support both TTI
values;

- QPSK only is supported;

- Only scheduled transmission is supported,;

- MAC:-i/isissupported;

- HSDSCH in CELL_FACH state is supported;

- TheAICH isused for access grant and allocation of E-DCH resources,

- No transmission diversity modeis applied for F-DPCH,;

- InCELL_FACH state, the E-AGCH is used for collision resolution and scheduling;

- InCELL_FACH dtate, collision resolution is applied only for DCCH/DTCH transmission;

- InCELL_FACH state, E-RGCH can be configured for DTCH/DCCH transmission and E-RGCH monitoring
would only apply after collision resolution;

- For DCCH/DTCH transmission an inactivity timer is applied after which an implicit release of the E-DCH
resource istriggered;

- For CCCH transmission only a maximum amount of E-DCH allocation time is applied;
- Multiple MAC-d flows can be configured which are common for all E-DCH resources configured in the cell;

- During E-DCH transmission cell reselection is not performed and FACH measurement occasions are not used;
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- For DCCH/DTCH transmission in CELL_FACH state, if supported by the UE and configured by the network,
Scheduling Information is sent to report that the UE with common E-DCH resource has met the cell reselection
criteria.

The E-DCH enhanced random access procedure consists of following steps:

- Access Request preamble transmissions with preamble power ramping asin Rel99;

- Acquisition Indication and assignment of a common E-DCH resource;

- Datatransmission over the assigned E-DCH channel, which is used to carry either a CCCH transmission or
DTCH/DCCH transmission, i.e. either MAC-c PDUs or segments of MAC-c PDUs are transmitted on an
assigned E-DCH channel, or MAC-d PDUs and/or segments of MAC-d PDUs;

For DTCH/DCCH transmission, if in RRC Connected mode and an E-RNTI is allocated to the UE, this phase
starts with a collision resolution phase, followed by a collision resolved phase.

Collision Resolution Phase: During the collision resolution phase, the UE's E-RNTI isincluded in the all
MAC-i PDUs. With the reception of the UE'sE-RNTI, UTRAN isinformed which UE was granted the
common E-DCH resource. Only then, the Node B may send E-AGCH with the UE's E-RNTI (through an E-
RNTI-specific CRC attachment). The collision resolution phase ends when the UE receives an E-AGCH with
its E-RNTI. If the UE does not receive its E-RNTI on the E-AGCH collision resolution channel upon the
expiry of atimer then the collision has not been resolved and so the UE releases the resources.

Collision Resolved Phase: After successful collision resolution, the collision resolved phase starts.with UE
ID not included in any MAC-i PDU.

Note: Both during the collision resolution phase and collision resolved phase, DTCH and DCCH data
transmission is possible.

For CCCH transmission, if in Idle mode or in RRC Connected mode, no UE specific E-RNTI identity is
included in the MAC-i PDU, i.e. thereis no collision resolution.

- Release of the common E-DCH Resource;

Note:

implicitly by the UE if the collision has not been resolved upon expiry of atimer;

implicitly by the UE after an empty buffer status has been reported as Sl to the Node B, and after the last
HARQ process has been acknowledged or maximum number of retransmission has been reached; The empty
buffer status report is transmitted if buffer remains empty for a network configured period of time, starting
with the transmission of the last MAC-i PDU. E.g. if the network configured period of time is set to zero,
then the buffer status report is piggybacked with the last MAC-i PDU containing user data. If the network
configured period of timeis set to "infinity", implicit resource release is disabled.

explicitly by the Node B by sending a release command on the E-AGCH during the collision resolved phase;

implicitly by the UE when the maximum common E-DCH resource allocation time for CCCH transmission
has been reached;

during state transition from CELL_FACH to CELL_DCH.

During CELL_FACH to CELL_FACH state transition the release of common E-DCH resource is based
on theimplicit or explicit release rules.

If the UE buffer status remains zero for a network configured period of time set to any value except "infinity”, then the
empty buffer status report is transmitted. If this network configured period of time is set to "infinity", the UE always
sends an empty buffer status report piggybacked with the last MAC-i PDU containing user data.

Note:

An E-RNTI can be allocated to aUE in CELL_PCH or URA_PCH state, which supports E-DCH
transmission in CELL_FACH. For UL data transmission, the UE performs an autonomous state transition
from CELL_PCH or URA_PCH to CELL_FACH state, before starting E-DCH transmission.
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17 E-DCH semi-persistent scheduling transmission in
1.28Mcps TDD

The E-DCH semi-persistent scheduling transmission is a mechanism that semi-persistent E-PUCH resources can be
configured to a UE by a grant on E-AGCH. UE may transmit transport blocks on the semi-persistent E-PUCH resources
without receiving other grants on E-AGCH.

E-DCH semi-persistent scheduling transmission mechanism is a configuration of CELL_DCH state, when the semi-
persistent E-DCH resources are configured for a UE. And the semi-persistent E-DCH resources can be configured and
reconfigured by a new format E-AGCH.

Furthermore, during the E-DCH semi-persistent scheduling transmission, Node B may allocate additional E-PUCH
physical resource by legacy E-AGCH.

If the UE has both semi-persistent E-PUCH resources and legacy scheduling resourcesin the same TTI, UE shall only
send data on legacy scheduling E-PUCH resources.

For 1.28 Mcps TDD Multi-Carrier E-DCH operation, the E-DCH semi-persistent scheduling transmission can be only
configured on one uplink carrier.

17.1  Assignment/reassignment of semi-persistent E-PUCH
resources for E-DCH semi-persistent scheduling
transmission

For the E-DCH semi-persistent scheduling transmission, Node B sends the control commands on E-AGCH to
assign/reassign the semi-persistent E-PUCH resources. If the UE receives these commands correctly, the UE should
stop sending any data on the previous E-PUCH resources and begin to send data on the reallocated semi-persistent E-
PUCH resources. The Node B checks the data on E-PUCH to judge whether the commands have been received by the
UE correctly.

If the Node B determines the UE has received the E-AGCH commands correctly, it can schedule the previous semi-
persistent E-PUCH resources to other users. Otherwise, it shall send the assignment/reassignment commands again.

18 E-DCH transmission in CELL_FACH state and Idle
Mode (1.28Mcps TDD only)

For 1.28Mcps TDD, The E-DCH transmission in CELL_FACH state and Idle mode is a mechanism to improve the
transmission performance. The Rel-7 enhanced random access procedure for E-DCH is used in the Enhanced Uplink in
CELL_FACH and Idle mode.

For 1.28Mcps TDD, the E-DCH transmission is always linked with HS-DSCH reception in CELL_FACH state.

UE performsinitial access on primary frequency, i.e. UE sends RRC Connection Request or CELL Update when
entering anew cell after cell re-selection on primary frequency.

For initial access, UE uses acommon E-RNTI and the enhanced random access procedure consists of common E-RNTI
collision resolution: a group of common E-RNTIs are allocated in relation to each E-RUCCH. The common E-RNTIs
are distributed on frame or sub-frame. UE selects an E-RUCCH and a common E-RNTI related to the E-RUCCH based
on the SFN or SFN' on which the E-RUCCH is sent. The common E-RNTI is provided as UE ID in E-RUCCH to the
Node B. With the reception of random access request from common E-RNTI, Node B shall send E-AGCH with the
common E-RNTI (through an E-RNTI-specific CRC attachment) within the common E-RNTI scheduling window. The
common E-RNTI collision resolution phase ends when UE receives an E-AGCH with its common E-RNTI in the
common E-RNTI scheduling window. If the UE does not receive its common E-RNTI on the E-AGCH upon the expiry
of the common E-RNTI scheduling window, the random accessfails.

When receiving UE'sinitial access request, RNC configures a dedicated H-RNTI, E-RNTI and a working frequency for
the UE. Uplink E-DCH transmission and downlink HS-DSCH reception for a specific UE is performed on the same
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frequency. The data transmission procedure over E-DCH is performed via scheduling request on E-RUCCH and
scheduling grant on E-AGCH.

Note: An E-RNTI can be alocated to aUE in CELL_PCH state, which supports E-DCH transmissionin
CELL_FACH. For UL datatransmission, the UE performs an autonomous state transition from
CELL_PCH to CELL_FACH state, before starting E-DCH transmission.

19 Dual Cell E-DCH operation (FDD only)

For FDD and in CELL_DCH state, certain categories of UEs may be configured into Dual Cell E-DCH operation in a
single or in different frequency bands. In Dual Cell E-DCH operation, a UE is configured in either Dual Cell HSDPA
operation or in Four Carrier HSDPA operation or Eight Carrier HSDPA operation or Multiflow data transmission as
described in [16]. A UE must be configured with at least the two downlink frequencies corresponding to the two uplink
configured frequencies.

Dual Cell E-DCH operation is characterized by the following properties.
- Physical channel structure:

- 2msTTI issupported on both Primary and Secondary Uplink Frequency, 10ms TTI is supported on both
Primary and Secondary Uplink Frequency or a combination of 2ms TTI and 10ms TTI is supported,

- E-DPDCH, E-DPCCH and DPCCH are transmitted on each Activated Uplink Frequency,
- HS-DPCCH isonly transmitted on the Primary Uplink Frequency,

- when DCH is not configured, for each Configured Uplink Frequency, F-DPCH, E-HICH, E-RGCH and E-
AGCH are configured on the corresponding downlink frequency. When DCH is configured, DPCH, E-HICH,
E-RGCH and E-AGCH are configured on the downlink frequency associated to the Primary Uplink
Frequency; and F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the downlink frequency
associated to the Secondary Uplink Frequency,

- each E-DCH transport channel hasits own associated uplink and downlink signalling, The associated uplink
signalling is transmitted on the corresponding Activated Uplink Frequency, and the associated downlink
signalling is configured and transmitted on the corresponding downlink frequency,

- when DCH is not configured, the F-DPCH transmitted on each downlink frequency associated to an
Activated Uplink Frequency have the same timing as required by [3]. The DPCCH, E-DPCCH and E-
DPDCH transmitted on each Activated Uplink Frequency also have the same timing. When DCH is
configured, the DPCH and F-DPCH transmitted on the downlink frequency associated to an Activated
Uplink Freguency have the same timing as required in [3]. The DPCCH, DPDCH, E-DPCCH and E-DPDCH
transmitted on the Primary Uplink Freguency have the same timing, and DPCCH, E-DPCCH and E-DPDCH
transmitted on the Secondary Uplink Frequency al so have the same timing,

- downlink and uplink power control procedures are performed independently on each Activated Uplink
Freguency,

- the Node-B can use HS-SCCH orders to activate and deactivate the Secondary Downlink Frequency and
Secondary Uplink Frequency. When the frequency of the Secondary Serving HS-DSCH cell is deactivated
using an HS-SCCH order, the associated Secondary Uplink Frequency is also deactivated. The deactivation
of the Secondary Uplink Frequency using an HS-SCCH order does not imply the deactivation of the
Secondary Downlink Freguency,

- MAC architecture:
- Only MAC:-i/is entity is supported,

- inthe UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to both E-DCH
transport channels; however, there isa HARQ entity per E-DCH transport channel (see Figure 7.2.6-1);
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inthe UTRAN side, the MAC-i has a HARQ entity and a de-multiplexing entity per E-DCH transport
channel. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to
the associated MAC-d flows (see Figure 7.3.8-1). The Reordering Queue Distribution entity in the MAC-is
receives all the MAC-d flows from all the Node-Bs (see Figure 7.3.7-13),

each HARQ entity is composed of multiple HARQ processes,
for uplink transmissions, the length of the TSN field in the MAC-is header is 14 bits,
if supported by the UE, DCH can be configured on the Primary Uplink Frequency,

upon deactivation of the Secondary Uplink Frequency, the HARQ buffers corresponding to the Secondary
Uplink Frequency are flushed,

- RLC architecture

both partially and fully radio aware RLC PDU generation is supported,

- Scheduling procedures:

when non-scheduled transmissions are configured by the SRNC, the UE is allowed to send E-DCH data at
any time, to a configured number of bits, without receiving any scheduling command from the Node B on the
Primary Uplink Freguency,

scheduled transmissions can be sent on any Activated Uplink Frequency. The resources to be used on each
Activated Uplink Frequency are signalled via Absolute Grants and Relative Grants,

aminimum E-TFCI set can be configured per Configured Uplink Frequency,

thereisone primary E-RNTI and one secondary E-RNTI per Configured Uplink Freguency,
absolute and relative grants are provided specifically to each Activated Uplink Frequency,

the tables used for absolute and relative grants are common for both Configured Uplink Frequencies,

aHappy Bit is transmitted in each Activated Uplink Frequency every E-DCH transmission and the Happy
Bits are evaluated and transmitted independently per Activated Uplink Frequency,

Scheduling Information reporting mechanisms are evaluated per Activated Uplink Frequency and the
Scheduling Information is transmitted on the frequency which triggered the Scheduling Information. When
the secondary uplink frequency is deactivated, the Scheduling Information reporting behaviour isasin
Release 6. If periodic Scheduling Information is configured by higher layers, each Activated Uplink
Frequency keepsits own periodic trigger timers T_SIG and T_SING. The periodic trigger timers T_SIG and
T_SING are configured independently. When T_SIG expires, the UE shall send the Scheduling Information
in each Activated Uplink Frequency which T_SIG timer is running and the UE shall restart the T_SIG timer,

upon deactivation of the Secondary Uplink Frequency, the UE shall not maintain the Serving Grant for the
Secondary Uplink Frequency. Upon activation of the Secondary Uplink Frequency, the UE shall use as
Serving Grant theinitial serving grant value configured by higher layers,

when Implicit Grant handling is configured, the absolute grant scope bit is used to indicate if the UE's serving
grant can be revoked by the reception of an absolute grant with awrong CRC.

- Mobility and measurements:

the serving E-DCH cell and the Secondary Serving E-DCH cell belong to the same Node-B,

thereis an active set and E-DCH active set for each Configured Uplink Frequency. The active sets on both
frequencies are independent. The E-DCH active sets on both frequencies are also independent. The active set
and E-DCH active set in the Secondary Uplink Freguency are identical,
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- whilethe UE is configured in Dual Cell E-DCH operation and regardless of the activation status of the
Secondary Uplink Frequency, the UE shall maintain the Secondary E-DCH active set and the UE shall
perform measurements in the adjacent frequency or the frequency in the secondary band (frequency
associated to the Secondary Serving HS-DSCH cell) without compressed mode,

- dl intra-frequency events are supported on the Primary Uplink Frequency, while intra-frequency events 1A,
1B, 1C, 1E, 1F are supported on the Secondary Uplink Frequency. Mobility events are configured and
triggered independently per Configured Uplink Freguency,

- the same compressed mode pattern is applied to both Configured Uplink Frequencies,

- Discontinuous transmission and reception:

- atthe UE, the DTX operation is independent for each Activated Uplink Freguency, whereas the DRX
operation is common on all downlink frequencies,

- theDTX statusis common for all Activated Uplink Frequencies, this meansthat DTX is activated or
deactivated in all Activated Uplink Frequencies,

- the DRX statusis common for al downlink frequencies, this meansthat DRX is activated or deactivated in
al downlink frequencies,

- RRC procedures:

- The physical channel establishment is evaluated independently for downlink frequencies of the Serving HS-
DSCH cell and Secondary Serving HS-DSCH cell associated with an Activated Uplink Frequency. The
physical channel establishment isinitiated upon activation of the Secondary Uplink Frequency viaan HS-
SCCH order. "physical channel failure" and "radio link failure" are evaluated for the downlink frequency of
each Serving HS-DSCH cell associated with an Activated Uplink Freguency. Actions upon a'radio link
failure" or "physical channel failure" on the frequency of the Serving HS-DSCH cell remain asin Release 8.
Upon a"radio link failure" or "physical channel failure" on the frequency of the Secondary Serving HS-
DSCH cell, the UE shall deactivate the associated Secondary Uplink Frequency.

19.1  Deactivation/activation of secondary RL using HS-SCCH
orders

Deactivation/ activation of Secondary Uplink Frequency in aDual Cell E-DCH configuration is afunction in the
serving Node B. The Node B uses HS-SCCH orders to deactivate (respectively activate) the secondary serving E-DCH
radio link.

The Node B initiating deactivation or activation of the Secondary Uplink Frequency using HS-SCCH orders in the
serving cell, indicates the deactivation or activation to the RNC after receiving the acknowledgement from the UE. The
RNC thereafter signals to the Node B(s), in control of the non serving E-DCH radio links on Secondary Uplink
Frequency for the UE, and requests the non serving Node B(s) to deactivate or activate the non serving radio link(s).

The signalling between Node B and RNC uses NBAP signalling. If lur isinvolved RNSAP signalling is used between
DRNC and SRNC.

The dedicated measurement configured by RNSAP/NBAP signalling for the secondary E-DCH radio link shall be
stopped if the secondary E-DCH radio link is deactivated, and recovered if the radio link is reactivated.

Deactivation / activation of secondary non serving E-DCH radio links:

- Deactivation
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Figure 19.1-1: Deactivation of secondary non serving E-DCH radio links

1. HS-SCCH order to deactivate the Secondary Uplink Frequency is acknowledged by the UE

2. Serving Node B indicates to RNC that the Secondary Uplink Frequency for the UE is deactivated using
NBAP signalling (and RNSAP signalling if lur isinvolved).

3. After receiving the indication the RNC sends the deactivation request to non serving Node B(s) controlling a
RL on the Secondary Uplink Frequency for the UE using NBAP signalling (and RNSAP signalling if luris
involved).

- Activation
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Figure 19.1-2: Activation of secondary non serving E-DCH radio links

1. HS-SCCH order to activate the Secondary Uplink Frequency is acknowledged by the UE
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Serving Node B indicates to RNC that the Secondary Uplink Frequency for the UE is activated using NBAP
signaling (and RNSAP signalling if lur isinvolved).

UE synchronises in the serving cell of the Secondary Uplink Frequency

When the serving Node B detects the UE in the secondary serving cell the Node B sends Radio Link Restore
Indication to the RNC in the same way as when only one uplink frequency is configured.

When the RNC receives the Radio Link Restore message, thisis an indication that the UE is synchronised
and power controlled in the secondary serving E-DCH cell. (Note 1)

The RNC sends the activation request to non serving Node B(s) controlling a RL on the Secondary Uplink
Freguency for the UE using NBAP signalling (and RNSAP signalling if lur isinvolved). (Note 1)

Node B /DRNS shall activate the secondary non-serving E-DCH RL s using the same TPC pattern as when a
RLSisadded to existing RLSs.

When the non serving Node B detects the UE in the secondary non-serving cell the Node B may send Radio
Link Restore Indication in the same way as when only one uplink frequency is configured.

Notel: RNC decideswhen to request activation of the secondary non-serving E-DCH RLs - before action 4 or

dfter.

20

Multi-Carrier E-DCH operation (1.28 Mcps TDD only)

For 1.28 Mcps TDD, and in CELL_DCH state, certain categories of UEs may be configured into the Multi-Carrier E-
DCH operation. In Multi-Carrier E-DCH operation, a UE can be configured in Single-Carrier HSDPA or Multi-Carrier
HSDPA operation on a single frequency band. Therefore, a UE is configured with single or multiple downlink
frequencies and multiple uplink frequencies, and the transmission is characterized as simultaneous transmission E-DCH
transport channels.

Multi-Carrier E-DCH operation is characterized by the following properties:

- Physical channel structure:

In MC-HSUPA, the UE transmission power should be shared among al the uplink carriers.

In MC-HSUPA, thereis only one CCTrCH of E-DCH type per uplink carrier per UE, thereisonly one E-
DCH per CCTrCH, and there is only one transport block per TTI per E-DCH per uplink carrier.

E-PUCH and its corresponding control channels such as E-AGCH and E-HICH shall be configured on the
same carrier.

The coding schemes of E-DCH, E-UCCH, E-AGCH and E-HICH are unchanged. The coding of E-DCH, E-
UCCH, E-AGCH and E-HICH on each uplink carrier should be independent. E-UCCH on one uplink carrier
is multiplexed onto the E-PUCH on the same carrier.

Thereis no interleaving among all the uplink carriers for E-DCH, E-UCCH, E-AGCH and E-HICH.

The spreading, burst format, timeslot format, and timing of E-AGCH/E-PUCH/E-HICH remain unchanged
All uplink carriers of one UE use the same TA

The inner loop power control of E-PUCH shall be independent for each uplink carrier of one UE

When M C-HSUPA and uplink SPS are configured simultaneoudy, E-AGCH type 2 is used to schedule E-
PUCH on the carrier where uplink SPSis configured while E-AGCH type 1 is used to schedule E-PUCH on
the carriers where uplink SPSis not configured.

Only one carrier is configured to UE for the E-RUCCH procedure of UE. When UE istriggered to send the
Sl on E-RUCCH, UE only initiates the E-RUCCH procedure on the configured uplink carrier.
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The definition of UPH in MC-HSUPA isthe same as single carrier HSUPA. Pmax is determined by the
power class of the UE. The UPH of one E-PUCH carrier can be derived from the UPH of another E-PUCH
carrier.

SNPL isreported per carrier group. UE shall divide al the uplink E-DCH carriersinto several carrier groups
according to the higher layer configuration. The carriersin the same carrier group have the same SNPL
value.

Control channel DRX should be supported in MC-HSUPA.. The E-AGCH reception pattern is the same for
al the carriers of the UE. For multi-carrier E-DCH transmission and multi-carrier HS-DSCH reception, the
activation and deactivation of the discontinuous downlink reception operation appliesto HS-SCCH and E-
AGCH on al carriers, namely, when receiving a DRX activation order on HS-SCCH, the UE shall activate
the DRX of HS-SCCH and E-AGCH on all carriers; when receiving a DRX deactivation order on HS-SCCH,
the UE shall deactivate the DRX of HS-SCCH and E-AGCH on al carriers.

No physical layer signaling (e.g. HS-SCCH orders) for activation and deactivation of UL carriersis
introduced.

For MC-HSUPA, the primitive reporting of in-sync and out-of-sync is on per-UE basis for both uplink and
downlink

Downlink synchronization primitives

- in-sync shall be reported if at least one downlink physical channel on all carriersis received with a correct
CRC in the current sub frame

- Out-of-sync shall be reported if no downlink physical channel on all carriers has been received with a
correct CRC in the out-of-sync detection window period

- When DPCH is configured in MC-HSUPA, UE shall measure the burst reception quality and the CRC of
DPCH for DL sync detection. Otherwise, the UE shall measure the CRC of al the HS-SCCH, E-AGCH,
and HS-PDSCH for sync detection.

For MC-HSUPA, radio link monitoring procedures for both uplink and downlink remain unchanged

- MAC architecture:

Only MAC-i/is entity is supported,

In the UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to all E-DCH
transport channels;, however, thereisa HARQ sub-entity per E-DCH transport channel and one E-DCH per
uplnk carrier (see Figure 7.2.6-3a). In the UTRAN side, the MAC-i has a HARQ sub-entity per E-DCH
transport channel and a de-multiplexing entity for all E-DCH transport channels. The de-multiplexing entity
demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows (see
Figure 7.3.8-2a),

The Reordering Queue Distribution entity in the MAC-isreceives all the MAC-d flows from the serving E-
DCH cell (see Figure 7.3.7-33),

Each HARQ sub-entity is composed of multiple HARQ processes,

For uplink transmissions, the length of the TSN field in the MAC-is header shall be 6 or 14 bits according to
the higher layer configuration,

At every TTI, the MAC-i/is will select the RLC PDU size for every carrier independenly,
DCH is supported in MC-HSUPA and can be only configured on one uplink carrier,
Non-scheduled transmission is not supported in MC-HSUPA,

- Scheduling procedures:

Scheduled transmissions can be sent on any uplink carrier. The resources to be used on each uplink carrier
are signalled via Absol ute Grants,

for one UE, there isonly one E-RNTI for all uplink carriers,
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- absolute grant is provided specifically to each uplink carrier,

- Theextended Sl structure isintroduced for MC HSUPA to report TEBS, HLID, HLBS, UPH of one carrier
and the SNPLs of one or more carrier groups to NodeB.

- T_Slismaintained per UE and the Sl reporting scheme for MC HSUPA is same as that for single carrier
HSUPA.

Mobility and measurements:
- Thereference frequency isintroduced for defining intra-frequency cell and inter-frequecy cell,

- The mobility procedure for MC-HSUPA should be identical to the legacy mobility procedure based on the
reference frequency,

RRC procedures:

- Thecriteriafor evaluating "physical channel failure” and "radio link failure” keep as Release 9 and actions
upon a“radio link failure” or "physical channel failure" also remain asin Release 9.

21

MU-MIMO operation in HSUPA channel in 1.28Mcps
TDD

In 1.28Mcps TDD, MU-MIMO operation in HSUPA channel includes the following contents.

Four midamble allocation patterns (pattern 1A, pattern 1B, pattern 2A, pattern 2B) for the special default
midamble allocation scheme asin [13] shall be used for MU-MIMO operation. For the UEs sharing the same
uplink physical resource in the same TTI, the different midamble allocation patterns shall be allocated to them.

A MU-MIMO capable UE can be signalled to operatein "MU-MIMO mode" by RRC.
MU-MIMO can be appliedin CELL_DCH and CELL_FACH.

If UE is configured in MU-MIMO mode and the default midamble allocation schemeis signalled to UE by RRC,
the default or special default midamble allocation scheme can be used. Whether the default or special default
midamble allocation scheme is used is signalled to UE dynamically through E-AGCH in [15].

When UE is configured in MU-MIMO mode, the NodeB scheduler uses E-AGCH type 2 to signal the E-DCH
related information to UE. When the special default midamble allocation scheme is signalled to UE through E-
AGCH, the specia default midamble pattern indicator on E-AGCH signals the UE's midamble allocation pattern.

When the special default midamble allocation schemeis signalled to UE through E-AGCH, the signature
sequence alocated to UE to indicate the ACK/NACK for E-PUCH isrelated to both the E-DCH resources
allocated by NodeB and the special default midamble pattern indicator signalled on E-AGCH.

In CELL_DCH and CELL_FACH, the Node B scheduler decides whether to allocate the same uplink physical
resource to multiple UEs in the same TTI based on the spatial isolation between the wireless channels of these
UEs.

In CELL_DCH, standalone midamble channel can be used to improve the uplink channel estimation, thus
improving the wireless channel spatial isolaton decision performance.

22

Uplink Transmit Diversity Operation (FDD only)

22.1  Uplink open loop transmit diversity operation

For FDD, certain categories of UEs may be configured into uplink open loop transmit diversity operation (UL OLTD).
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Under the constraint that there is no any newly standardised dynamic feedback signalling between network and UE, it is
left to UE implementation which UL OLTD algorithm to perform e.g. based on the received TPC commands.

UL OLTD is characterized by the following properties:

- Itisapplicable for CELL_DCH state only when one uplink frequency is configured and not applicable for
CELL_FACH dtate;

- Thereisasingleinner power control loop and a single outer power control loop (as per Rel-99);

- The enabling/disabling of UL OLTD isunder the control of the network through RRC dedicated signaling.

22.2  Uplink closed loop transmit diversity operation

For FDD and in CELL_DCH state, certain categories of UEs may be configured into uplink closed |oop transmit
diversity operation (UL CLTD). UL CLTD is not supported for CELL_FACH state and for CELL_DCH state when
more than one uplink frequencies are configured.

UL CLTD ischaracterized by the following properties:
- Support of transport channels:
- UL CLTD isapplicable for E-DCH and DCH;
- UL CLTD isalso applicable for DCH-only case;

- UL CLTD isnot supported for RACH (preamble part and Rel-99 message part);

- Physical channel structure:

- Therearetwo uplink pilot channels: the DPCCH and the secondary DPCCH (S-DPCCH). The S-DPCCH is
transmitted on a different channelisation code than the DPCCH,;

- DPDCH (if present), HS-DPCCH, E-DPDCH and E-DPCCH are precoded with the same precoding vector as
DPCCH. The S-DPCCH has a different precoding vector;

- The power offset between the DPCCH and the S-DPCCH is configurable by RRC;

- PCI feedback is carried on an F-DPCH-like channel, F-TPICH. The channelization codes of F-TPICH and F-
DPCH (if configured) can be the same or different ones,

- Precoding weights are determined by asingle cell;

- The serving Node-B can use HS-SCCH orders to activate and deactivate the UL CLTD when HS-DSCH is
configured;

- Thereisasingle inner power control loop and a single outer power control loop (as per Rel-99).

- MAC architecture:

- Only MAC-i/isentity is supported if E-DCH is configured.

- Scheduling procedures:

- For E-DCH transmission, the DPCCH power is used as the reference for the definition of Serving Grant and
UPH, and thereis no impact to the E-TFC selection procedure.

- L3 procedures:
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The S-RNC configures which cell determines the precoding weights for each UE;
- If an E-DCH serving cell is configured, this cell is configured to determine the precoding weights,

- If no E-DCH serving cell is configured but an HS-DSCH serving cell is configured, this cell is configured to
determine the precoding weights;

- If no HS-DSCH serving cell is configured, then the S-RNC-based activation/deactivation of UL CLTD is
applicable, whereby a Node-B could inform the S-RNC that a signalling of UL CLTD activation/deactivation
for the UE would be preferable.

23 Further Enhancements to CELL FACH state (FDD
only)

The following sub-features related to uplink improvements are included as part of Further Enhancementsto
CELL_FACH:

- Concurrent deployment of 2msand 10msTTI in acell;

- Fallback to R99 PRACH;

- Reductionin timing of the initial accessin the physical random access procedure;
- Common E-RGCH based interference control;

- TTI aignment;

- Per HARQ process activation and de-activation.

23.1  Concurrent deployment of 2ms and 10ms TTI in a cell

This sub-feature alows for the concurrent deployment of 2ms TT1 and 10ms TTI common E-DCH resources within a
cell in CELL_FACH state and IDLE mode.

The network may configure common E-DCH resources with 2 msand 10 ms TTI. The UE makes the initial selection of
the TTI value to use or the network has the option to fix theinitial TTI selection at the UE. The initial selection by the
UE is based on comparing the UE power headroom with a threshold value which is broadcasted in system information.
The UE accesses the network following the random access procedure. The UE chooses a preambl e signature sequence
and preamble scrambling code number associated to the selected TTI. The network can override the UE's TTI selection
by means of the E-Al inthe AICH. However, if the TTI selected by the UE is 10ms, the UE cannot be allocated a
common E-DCH resource with a2ms TTI by the network. The allocated common E-DCH resource and TTI cannot be
changed until the resourceis released.

The procedure for concurrent deployment of 2msand 10ms TTl inacell in CELL_FACH state and IDLE mode is
applicable for CCCH, DCCH, DTCH and NodeB triggered HS-DPCCH transmission.

23.2 Fallback to R99 PRACH

The sub-feature of fallback to R99 PRACH allows the network to indicate to the UE to use a RACH resource instead of
acommon E-DCH resource for an uplink transmission, when a UE attempts to access on common E-DCH in
CELL_FACH state and IDLE mode.

If configured by the network, the UE may be indicated to fallback to R99 PRACH using a'NACK' on E-Al. The
network may configure fallback to R99 PRACH for the logical channels CCCH and DCCH independently. If the
network indicates fallback and the UE has data to transmit on the logical channels for which fallback has been
configured, the UE attempts to accesses again using the RACH random access procedure to obtain a R99 RACH
resource for the uplink transmission. If the network indicates fallback and the UE has data to transmit only on the
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logical channels for which fallback is not configured, the UE does not fallback to R99 PRACH and instead interprets it
asif aNACK isreceived.

23.3  Reduction in timing of the initial access in the physical
random access procedure

The sub-feature of reduction in timing of the initial accessin the physical random access procedure helpsin reducing
theinitial delay before the UE is allowed to access the system.

It constitutes the UE selecting an access dot randomly from any available access slot in the next eight access dlots upon
initiation of the physical random access procedure. If no access slots are available in the first eight access dlots, the UE
selects an access slot randomly from any available access slot in the next seven access slots proceeding the first eight
access dots.

23.4 Common E-RGCH based interference control

This sub-feature alows for uplink interference control based on the UE monitoring an E-RGCH channel from the
neighbour cellsin CELL_FACH dtate.

The network can configure at most all the cellsin the intra-frequency neighbour list in system information block type
11, 11bisand 12 for the UE to evaluate for monitoring of the E-RGCH channel. The event 1acriterion is used by the
UE to decide on whether to monitor the E-RGCH channel from a configured neighbour cell. The decision to monitor a
neighbour cell's E-RGCH is only performed once over the time during which the UE has a common E-DCH resource.
The UE stops monitoring the E-RGCH channel from the neighbour cell when the common E-DCH resource is released.
The UE monitors the E-RGCH channel from a maximum of three neighbour cells.

The existing rules pertaining to the application of the E-RGCH commands from the non-serving cellsin CELL_DCH
are re-used for application of E-RGCH commands from neighbour cellsin CELL_FACH state, with the exception that
the UE does not apply the E-RGCH command from the neighbour cells if the serving grant as a result of the E-RGCH
command from the neighbour cellsis at a configured minimum level, i.e., the configured minimum level will be

applied.

The procedure for common E-RGCH based interference control is applicable for DCCH, DTCH and NodeB triggered
HS-DPCCH transmission and does not apply for CCCH transmission.

23.5 TTIl alignment

This sub-feature enables the timing alignment of the TTIs of UE'sin CELL_FACH and CELL_DCH statesin acell.
The network may also configure a cell-specific offset to align the TTI timing across cells.

TTI aignment is applicable for CCCH, DCCH, DTCH and NodeB triggered HS-DPCCH transmission on Common E-
DCH resource with 2ms TTI.

23.6  Per HARQ process activation and de-activation

The sub-feature of per HARQ process activation and de-activation in CELL_FACH state and IDLE mode allows the
network to indicate to the UE, the HARQ process(es) in which transmissions are allowed on the uplink. Theinitial
activation status of the HARQ process(es) is broadcast in the system information for each Common E-DCH resource. In
addition, in CELL_FACH state a UE acts on the Absolute Grant Scope provided in the E-AGCH for activation and de-
activation of HARQ processes.

Standalone Sl can only be transmitted on activated HARQ processesin CELL_FACH state and IDLE mode if per
HARQ process activation and de-activation is configured by the network.

The sub-feature Per-HARQ process activation and de-activation is applicable for CCCH, DCCH, DTCH and NodeB
triggered HS-DPCCH transmission on Common E-DCH resource with 2ms TTI.
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24 Uplink MIMO Operation (FDD only)

For FDD and in CELL_DCH state, certain categories of UEs may be configured into uplink MIMO (UL MIMO)
operation. UL MIMO builds on top of UL CLTD by adding in parallel the second transport block, transmitted on an
orthogonal pre-coding vector with a set of S-E-DPDCHSs physical channels. For a UE configured in UL MIMO mode,
either single or dual-stream transmissions can take place. In case of single stream (rank1) transmission, the transport
block is carried over E-DPDCH(s) asin UL CLTD. In case of dua stream (rank2) transmission, the primary transport
block is carried over four E-DPDCHs and the secondary transport block is carried over four S-E-DPDCHs. UL MIMO
is not supported for CELL_DCH state when more than one uplink frequencies are configured.

UL MIMO is characterized by the following properties:
- Support of transport channels:
- UL MIMO isapplicable for E-DCH only in Cell_DCH state;
- UL MIMO isapplicable only when E-DCH and HS-DSCH serving cells are configured;
- Physical channel structure:

- UL MIMO isbased on the UL CLTD functionality, where there are two UL pilot channels, the DPCCH and
the secondary DPCCH (S-DPCCH), and asingle inner and outer power control loop. The precoding weights
are determined by the serving cells and the PCI feedback is carried on an F-DPCH-like channel, F-TPICH.
Additionally, the serving Node B can use the same HS-SCCH orders asin CLTD, where rank2 transmission
ispossibleif CLTD activation stateis 1;

- When performing rank2 transmissions, there are two additional UL channels. secondary E-DPCCH (S-E-
DPCCH) and secondary E-DPDCH (S-E-DPDCHS). The primary and the secondary streams are transmitted
using 2xSF2+2xSF4 channelization codes,

- The DPCCH, HS-DPCCH, E-DPDCH, E-DPCCH and S-E-DPCCH are pre-coded with the primary pre-
coding vector. The SSDPCCH and S-E-DPDCH are pre-coded with the secondary pre-coding vector, whichis
orthogonal to the primary one;

- The power offsets between the DPCCH and the S-DPCCH and between the DPCCH and the S-E-DPCCH are
configurable by RRC;

- Therank indication and offset controlling the presence and the data rate of the second stream are sent to the
UE from the serving E-DCH cell by using E-DCH Rank and Offset Channel (E-ROCH) channel;

- The E-AGCH and E-ROCH channels can be independently configured with a channelization code and E-
RNTI with a possibility to code multiplex them or time multiplex on one code with different E-RNTIs;

- Thetwo transport blocks are acknowledged independently using the E-HICH channel, where two different
signatures are configured on the same E-HICH code channel;

- Rank2 transmission is allowed in soft and softer handover. The serving E-DCH cell and non-serving cells
send independently ACK/NACK for each transmitted transport block;

- Scheduling procedures:

- For E-DCH transmission, the DPCCH power is used as the reference for the definition of Serving Grant and
UPH the same way as when the UE is not configured in MIMO mode;

- Both primary and the secondary stream use the E-TFC selection procedure defined in [4], where the primary
stream E-TFC selection uses the network signalled Serving Grant, and the secondary stream uses the virtual
Serving Grant;

- Thevirtual Serving Grant for the second stream E-TFC selection is calculated based on the transmit power
(gain factors) chosen for the primary stream and the offset value, where the offset is provided by the Node B
over the E-ROCH channel. The same gain factor tables as with the first stream are used in the second stream
E-TFC selection when calculating the secondary stream E-TFC based on the virtual Serving Grant;

- TheUE MAC layer isresponsible for selecting transmission rank according to the maximum rank signalled
by the serving Node B and the rules defined in [4]. A UE falls back from rank2 to rank1 transmission if the
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TB sizes chosen as aresult of the E-TFC selection procedure for the rank2 transmission are less than the
network configurable minimum TB size for rank2 transmission;

- Secondary stream interference compensation:

- Theinter-stream interference compensation is applied during rank2 transmission in the form of an offset used
for the primary stream E-TFC selection;

- Theoffset issignaled to a UE by means of the RRC signalling;
- MAC architecture:
- Only MAC-i/isis supported;

- Thereissingle E-DCH transport channel per uplink frequency, one HARQ entity per E-DCH transport
channel and the total number of HARQ processes is doubled per HARQ entity;

- Thereisone active HARQ process per TTI for rankl transmission, and two HARQ processes per TTI for
rank2 transmission, and HARQ process activation/deactivation applies to both the first and the second
stream;

- TSN field extension must be configured,;

- For uplink MIMO thereisaprimary and secondary E-RNTI configured for the primary stream grant control,
and aE-ROCH E-RNTI that can be configured for the secondary stream rank and offset control;

- Discontinuous transmission:

- TheUL DTX status and configuration is common for both streams in rank2 transmission.

25 Enhanced TTI switching (FDD only)

For FDD, certain categories of UEs may be configured to perform enhanced TTI switching. This feature allows for
performing filtered UPH measurements and a fast and robust 2ms to 10ms (and 10msto 2ms) TTI switching procedure.

The filtered UPH measurements are controlled by filtering and reporting criteria parameters, which can be configured in
a UE by the network viathe RRC protocol. When the triggering criteria for the filtered UPH measurement are met, the
UE sends the filtered UPH report to the network.

The network may also preconfigure the UE with information for the TTI length. To switch to adifferent TTI length, the
network can indicate this to the UE using aHS-SCCH order. The UE and the Node B(s) will perform the switch of TTI
after a configured offset of the CFN.

When enhanced TTI switching for Dual Cell E-DCH operation enhancements is configured, this feature can be used to
switch TTI either on Primary or Secondary Uplink Frequency or both, and the UE can send afiltered UPH report in
MAC Control Information to the network on the uplink frequency where the report is triggered.

26 Heterogeneous Networks Enhancements (FDD only)

26.1 General

The following sub-features related to E-DCH interference mitigation isincluded as part of Heterogeneous Networks
Enhancementsin CELL_DCH state:

- Radio links without DPCH/F-DPCH

- Serving E-DCH cell decoupling
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26.2 Radio links without DPCH/F-DPCH

For FDD and in CELL_DCH state, the mode of operation of aradio link without DPCH/F-DPCH allows a subset of
indicated non-serving E-DCH radio links in the UE's E-DCH active set to operate in the absence of DPCH/F-DPCH, i.e.
UE isrequired to only receive E-HICH and optionally E-RGCH from the indicated Non-serving E-DCH cell(s).

Operation of radio links without DPCH/F-DPCH is characterized by the following properties:
- Physical channel structure:
- When aradio link without DPCH/F-DPCH is configured, the following apply:
- The UE does not receive the DPCH/F-DPCH from the designated non-serving E-DCH cell.

- UEisrequired to only receive E-HICH and optionally E-RGCH from the indicated Non-serving E-DCH
cell.

- Mobility and measurements:
- Thenon-serving E-DCH cell(s) are a subset of the E-DCH active set.
- Dua Cell E-DCH operation:

- When dual cell E-DCH operation is configured, aradio link without DPCH/F-DPCH operation could be
configured on both the primary and secondary downlink frequencies.

26.3  Serving E-DCH cell decoupling

A UE, capable of Serving E-DCH cell decoupling operation, may be configured such that the Serving HS-DSCH cell
and Serving E-DCH cell are different. Thisis applicable for FDD and UEsin CELL_DCH state. A UE configured for
Serving E-DCH cell decoupling operation will receive the scheduling grant from the serving E-DCH cell.

The Serving E-DCH cell decoupling operation is characterized by the following properties:
- Support of transport channels:
- Serving E-DCH cell decoupling is applicable only when E-DCH and HS-DSCH serving cells are configured.
- Mobility and measurements:

- When Serving E-DCH cell decoupling is active, the chosen Serving E-DCH cell (for decoupling) should be
part of the E-DCH active set.

- When Serving E-DCH cell decoupling is active, in dual cell E-DCH operation, the chosen primary Serving
E-DCH cell and the Secondary Serving E-DCH cell must belong to the same Node-B.

- Discontinuous transmission and reception:

- When Serving E-DCH cell decoupling is active, the activation and deactivation of DL DRX shall be
communicated to the UE using a HS-SCCH order sent from the serving HS-DSCH cell.

- When CPC and Serving E-DCH cell decoupling is configured the UL DRX and UL DTX HS-SCCH orders
aredisabled i.e. only RRC signalling can be used to enable and disable DTX.

- Duad Cell E-DCH:
- The Serving E-DCH cell decoupling is applied to both primary and secondary freguency.
- Activation and deactivation:

- When Serving E-DCH cell decoupling is active; aHS-SCCH order sent from the serving HS-DSCH cell
is allowed to activate/deactivate a secondary UL carrier.

- The Serving E-DCH Node B makes the decision when to activate/deactivate the secondary UL frequency
and trigger the serving HS-DSCH cell to send HS-SCCH order (see figure 26.3-1).
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Serving HS- Serving E-DCH
UE DSCH cell DRNC/SRNC cell
Node B Node B

1. SECONDARY UL FREQUENCY UPDATE
INDICATION

-l
-

2. SECONDARY UL FREQUENCY REPORT

-l
-

3. HS-SCCH order: deactivate/activate
acknowledge

-l

- >

4. SECONDARY UL FREQUENCY
UPDATE INDICATION >

5. SECONDARY UL FREQUENCY
REPORT

[
-

Figure 26.3-1: Deactivation/activation of secondary non serving E-DCH radio links

1. The Serving E-DCH Node B triggers RNC to send the deactivation/activation request to the
Serving HS-DSCH Node B.

2. The RNC reguests the Serving HS-DSCH Node B to send HS-SCCH order to
deactivation/activation the Secondary Uplink Frequency for the UE.

3~5. HS-SCCH order is sent to the UE and the Serving E-DCH Node B isinformed about that.
- Uplink closed loop transmit diversity and Uplink MIM O operation

- For the combination of Serving E-DCH cell decoupling and UL CLTD or UL MIMO, the HS-SCCH orders
are disabled.

- RRC procedures:

- Initiation and termination of Serving E-DCH cell decoupling may benefit from reuse of existing signalling
procedures defined for serving HS-DSCH cell change. As an example the Radio Bearer Reconfiguration

procedure already allows separate signalling of the serving HS-DSCH and E-DCH cells, see Figure 26.3-2
below.
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UE is in CELL DCH and is allocated HSPA mapped service. UE is Serving E-DCH cell decoupling capable (known
from capability indicator in RRC Connection Setup Complete message).

@ RRC Measurement Report (Event 1A)

(intra-freq measurement results)

-

RNC adds
@ LPN to Active
Set.

@ NBAP: RL Setup Request

@ NBAP: RL Setup Response

Y

RRC: Active Set Update

©

NBAP: RL Restore Indication

-

-
RNC trigger to
activate Serving
E-DCH cell
decoupling

NBAP: RL Reconfiguration Prepare

@ RRC: Active Set Update Complete

(change Macro to non-serving E-DCH RL)

NBAP: RL Reconfiguration Ready
(modified E-DCH information)

NBAP: RL Reconfiguration Prepare

(change LPN to serving E-DCH RL)

@ NBAP: RL Reconfiguration Ready

(modified E-DCH information|

@ RRC: Radio Bearer Reconfiguration
(modified E-DCH configuration)
@ NBAP: RL Reconfiguration Commit
(ATO)
NBAP: RL Reconfiguration Commit
(ATO)
RRC: Radio Bearer Reconfiglration Complete
( LPN is E-DCH serving cell )

( Macro is HS-DSCH serving cell and non-serving E-DCH cell )

Il 1 Il il

Figure 26.3-2: Procedure for serving E-DCH cell decoupling operation

Stepl~7: The RNC setup radio link to the Node B2 based on UE's measurement report.
Step8: RNC trigger the Serving E-DCH cell decoupling operation based on network strategy.

Step 9~15: The RNC reconfigure the Node B1 RL as the non-serving E-DCH RL, and the Node B2 RL as the serving E-
DCH RL. The existing Serving E-DCH RL |E can be used to indicate the new serving E-DCH RL. Also, the RNC will
reconfigure the E-DCH info for the UE, and UE, Node B1 and Node B2 will start the new configuration at the CFN
included in the reconfiguration messages.

27 Implicit grant handling (FDD only)

Implicit Grant handling is a mode that can be configured per UE basis, and it applies to the Secondary Serving E-DCH
cell only.
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When the UE is configured in the Implicit Grant handling mode, three different cases may occur on the E-AGCH
channel corresponding to the Secondary Serving E-DCH cell:

- The E-AGCH CRC matches the primary E-RNTI-masked CRC. In this case the signalled Serving Grant is
applied, the Absolute Grant Scope hit is stored, and regardless of its polarity the UE shall act asif it was set to
"All HARQ Processes”.

- The UE determines that there was a transmission on the E-AGCH in thisTTI, and the E-AGCH CRC does not
match the primary E-RNTI-masked CRC (i.e., the E-AGCH CRC was masked with some other UE's E-RNTI).
Inthiscase, if the last stored Absolute Grant Scope bit was set to "Per HARQ Process’, the UE shall set the
Serving Grant of the Secondary Serving E-DCH cell to Zero Grant. If the last stored Absolute Grant Scope bit
was set to "All HARQ Processes' the UE does nothing to the Serving Grant and continues as if no E-AGCH was
received.

- The UE determines that there was no transmission on the E-AGCH in this TTI to any UE, and the E-AGCH
CRC does not match the primary E-RNTI-masked CRC. In this case the UE does not change its Serving Grant.

The UE may be configured with a minimum transport block size to be transmitted on the Secondary Serving E-DCH
cell. If the UE'stransmission buffer has less data to transmit than the configured minimum transport block size, the data
is transmitted on the Serving E-DCH cell and no data is transmitted on the Secondary Serving E-DCH cell.

If the UE runs out of datato transmit on the Secondary Serving E-DCH cell it will autonomously revert to Zero Grant
on the Secondary Serving E-DCH cell.

If the UE revertsto Zero_Grant and still has pending HARQ retransmissions in the buffer, the retransmission sequence
number isincremented normally, but the retransmissions are not sent while the Serving_Grant is set to Zero_Grant. The
pending retransmissions are either discarded if the retransmission counter reaches the maximum value or retransmitted
according to the normal rulesif the Node B assigns the UE with a grant different from Zero_Grant.

When the UE is configured in the Implicit Grant handling mode, Per-HARQ-process scheduling cannot be applied on
the Secondary Serving E-DCH cell and the secondary E-RNTI cannot be used.
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