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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Satellite Earth Stations and
Systems (SES).

The present document is part 3, sub-part 1 of a multi-part deliverable. Full details of the entire series can be found in
ETSI TS 102 744-1-1 [i.1].

Modal verbs terminology

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

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

Introduction

This multi-part deliverable (Release 1) defines a satellite radio interface that provides UM TS services to users of mobile
terminals via geostationary (GEO) satellites in the frequency range 1 518,000 MHz to 1 559,000 MHz (downlink) and
1 626,500 MHz to 1 660,500 MHz and 1 668,000 MHz to 1 675,000 MHz (uplink).
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1 Scope

The present document defines the Bearer Control Layer (BCt) peer-to-peer interface of the Family SL satellite radio
interface between the Radio Network Controller (RNC) and the User Equipment (UE) used in the satellite network.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI TS 125 331: "Universal Mobile Telecommunications System (UMTS); Radio Resource
Control (RRC); Protocol specification (3GPP TS 25.331 Release 4)".

[2] ETSI TS 123 003: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); Numbering, addressing and identification
(3GPP TS 23.003 Release 4)".

[3] International Telegraph and Telephone Consultative Committee CCITT (now ITU-T) Red Book,

Recommendation X.25.

[4] ETSI TS 124 008: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); Mobile radio interface Layer 3 specification; Core network
protocols; Stage 3 (3GPP TS 24.008 Release 4)".

[5] "Global Positioning System Standard Positioning Service Signal Specification”, 2nd Edition,
2nd June 1995, GPS Navstar Joint Program Office.

[6] ETSI TS 102 744-1-3: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 1: General Specifications; Sub-part 3: Satellite Radio Interface
Overview".

[7] ETSI TS 102 744-1-4. " Satellite Earth Stations and Systems (SES); Family SL Satellite Radio

Interface (Release 1); Part 1: General Specifications; Sub-part 4: Applicable External
Specifications, Symbols and Abbreviations'.

[8] ETSI TS 102 744-2-1: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 2: Physical Layer Specifications; Sub-part 1: Physical Layer Interface”.

[9] ETSI TS 102 744-2-2: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 2: Physical Layer Specifications; Sub-part 2: Radio Transmission and
Reception”.

[10] ETSI TS 102 744-3-2: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio

Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 2: Bearer
Control Layer Operation”.

[11] ETSI TS 102 744-3-3: " Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 3: Bearer
Connection Layer Interface”.
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[12] ETSI TS 102 744-3-4: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 4: Bearer
Connection Layer Operation”.

[13] ETSI TS 102 744-3-5: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 3: Control Plane and User Plane Specifications; Sub-part 5: Adaptation
Layer Interface".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 102 744-1-1: "Satellite Earth Stations and Systems (SES); Family SL Satellite Radio
Interface (Release 1); Part 1: General Specifications; Sub-part 1: Services and Architectures”.

3 Symbols and abbreviations
3.1 Symbols

For the purposes of the present document, the symbols given in ETSI TS 102 744-1-4 [ 7], clause 3.1 apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI TS 102 744-1-4 [7], clause 3.2 apply.

4 Bearer Control Interface

4.1 Radio Interface Layering

Asdescribed in ETSI TS 102 744-1-3 [6], the satellite communication protocol is considered as a number of
communication layers, as follows:

e Adaptation Layer (AL);

e  Bearer Connection Layer (BCn);
. Bearer Control Layer (BCt); and
. Physical Layer (L1).

The satellite radio interface protocol stack is designed to seamlessly integrate with UMTS Non-Access Stratum entities,
such as GPRS Mobility Management (GMM) and Mobility Management (MM), residing in the Core Network (CN) and
in the upper layers of the User Equipment (UE).
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The Bearer Control Layer isresponsible for controlling the access to the physical layer (channel resource) for each of
the connections which are established. The present document defines the Bearer Control Layer (BCt) peer-to-peer
interface between the Radio Network Controller (RNC) and the User Equipment (UE), as shown in Figure 4.1.

SM GSMS CcC SS SMS

SM/CC/
SS/SMS

RABM

| |
| |
| |
| |
GMM MM : i GMM/MM
I Non-Access Stratum I
7 4 I 1 A
l l : RELAY : l

AL : AL RANAP : RANAP
| 7 |

BCn | BCn // | 7
| |

BCt ¢ ' P BCt :
|
| |

L1 L1

" : . Z A : 7

leccccscccesccscscacacan L ........... (] '. ........ L ........ (]

: Access Stratum :
| |

UE RNC CN

Usi Iy

Figure 4.1: Control Plane Protocol Stack Layering with
Bearer Control Layer peer-to-peer interface indicated

4.2 Bearer Control Layer

The Bearer Control Layer includes at least one Bearer Control process, which operates over and manages specific
Bearer Types (physical layer specifications for the Shared Access Bearer). The detailed behaviour of the Bearer Control
process, and the interface definitions for peer-peer communication of the Bearer Control processes are unigue to the
particular Bearer Control Type, although the Bearer Control Layer as a whole provides the following functionality:

e transfer of Bearer Connection PDUs and Common Signalling PDUs between RNC and UE using the available
physical layer capabilities;

. link adaptation to compensate for mobile transmission characteristics as required,;

. scheduling of transmissions to match mobile transceiver capabilities and mode of operation (for example sleep
mode and multi-channel operation);

. connection admission control for the purposes of determining the available quality of service for a connection
which has requested a certain capacity;

. management of satellite resources (by means of allocation and deallocation of physical bearers) in such away
asto keep therisk of failing to meet the quality of service agreed on a connection basis acceptably low whilst
keeping overall bearer efficiencies high.

The Bearer Control Layer Protocol Data Unit (PDU) structure and peer-peer Bearer Control Layer Signalling Data Unit
(SDU) definitions are described in the present document.
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4.3 Conventions used in the present document

4.3.1 Presentation
The following conventions are applied throughout the present document:

. In the ASN.1 notation, variable names are always in lower case letters with hyphenation used to improve
readability (e.g. ret-bct-pdu-header). Data Typesin the ASN.1 always start with an upper case letter and may
contain additional upper case letters to improve readability (e.g. ReturnBCtPDUHeader).

. In the explanatory text, these variables are referred to initalics (.e.g. ret-bct-pdu-header), while Data Types are
shown in Helvetica typeface (e.g. BCnPDU).

The layout of the data structures defined in the ASN.1 is also shown in agraphical representation. In general, the
variable names are presented in the same way they are presented in the ASN.1, with the following exceptions:

. insufficient space does not allow the compl ete variable name to be presented and it is therefore abbreviated;

. only one particular value can be assigned to a variable in the particular structure that is presented - in this case
the variable is replaced by the appropriate numerical value;

e  additiona information may be added in brackets for explanatory reasons.

4.3.2 "Reserved" Fields and Values

Fields shown as Reserved BITSTRING (..) inthe ASN.1 structures shall be set to zero by the sender and shall be
ignored by the receiver.

Values not alocated in Distinguished Value Lists shall not be used by the sender and shall be ignored by the receiver.

NOTE 1: Distinguished Vaue Lists of type Integer are being used instead of the ENUMERATED data type, where
the allocated number rangeis larger than the number of items to be enumerated.

NOTE 2: It should be noted that UEs may only support alower RI-Version than the one supported by the RNC (the
RI-Versionisdefined in ETSI TS 102 744-3-5[13], clause 6.1.2.2). In this casg, it islikely that Broadcast
SDUS/AV Ps transmitted by the RNC contain values that are considered as "reserved" by those UEs.

4.3.3 Boolean Variables

BOOLEAN variables shall be encoded as follows:

TRUE
FALSE

1
0

4.3.4  ASN.1 Encoding Rules

The ASN.1 presentation provided in the present document for this interface specification is normative. The encoding
rules used for thisinterface specification are non-standard, using a structured form of packed encoding that ensures
efficient packing of each encoded BCtPDU while maintaining preservation of octet boundaries for key fields. The
presence or absence of optional parametersis signalled using flags which are explicitly encoded into the ASN.1
specification, and the number of elementsin alist is either explicitly encoded in an ASN.1 specified field, or implicit
due to a defined constraint. The encoding is represented in diagrammatic form with examples shown for each BCtPDU.
The diagrams represent the encoded data structures and are normative for all data structures specified in the present
document.
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The encoding of all integers as specified in the ASN.1 into the data structures presented in diagrammatic form shall
follow the rules below:

. Unsigned INTEGER values are encoded such that the range of values determines the field width (in terms of
the number of bits required to encode the range), with the encoded value of 0 representing the lowest value in
therangee.g.:

- INTEGER(0..7) shall be encoded in three bits with ‘000" representing a value of 0, ‘001 representing 1,
etc. to '111' representing a value of 7.

- INTEGER(1..8) shall be encoded in three bits with ‘000" representing a value of 1, '001' representing 2,
etc. to '111' representing a value of 8.

. Signed INTEGER values (i.e. those containing a negative range) shall ALWAY S be represented astwo's
complement, with the number of bits required for the encoding being one greater than (due to the need for a
sign bit) the number of bits required to encode the maximum of either the positive or negative range; e.g.:

- INTEGER (-8...7) shall be encoded in four bits with '0000" representing O, '1000' representing -8, and
'0111" representing +7.

- INTEGER (-3...6) shal be encoded in four bits with '0000' representing 0, '1101' representing -3, and
'0110' representing +6.

5 Bearer Control Process

5.1 Bearer Control Protocol Data Unit (BCtPDU)
5.1.1 Return Bearer Control PDU Structure (RetBCtPDU)

The Return Bearer Control PDU structure depends on the Return Bearer type used on the Physical Layer as follows.

For al Bearer Types except R80T0.5Q and R80T 1Q, each RetBCtPDU consists of a Return BCtPDU Header, an
optional sequence of one or more Bearer Control Signalling Data Units (BCtSDUSs), an optional BCtPayload and a
16 bit Cyclic Redundancy Check asillustrated in Figure 5.1.

For Bearer Types R80T0.5Q and R80T 1Q only, each RetBCtPDU consists of a Return BCtPDU Header, an optional
sequence of one or more Bearer Control Signalling Data Units (BCtSDUS), an optional BCtPayload asillustrated in
Figure 5.2. The Cyclic Redundancy Check is not present but later added by the Physical Layer per burst.

Ret Bt PDU : : =
SEQUENCE {
ret - bct - pdu- header
Ret BCt PDUHeader ,
bct - sdu-1i st
SEQUENCE OF BCt SDU OPTI ONAL,
bct - payl oad
BCt Payl oad OPTI ONAL,
crc
- present only for all Bearer Types
-- except RB0TO.5Q and R80T1Q
| NTEGER(O .. 65535)
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Bits: 8 7 6 5 4 3 2 1 Bis: 8 7 65 43 21
JOctet Octetl
: 7 RetBCtPDUHeader 1, : // RetBCtPDUHeader
Y / g /
%
BCtSDU 1 4/ BotsDUL 4
v
% % %
7 % 7 %
V
BCtSDU n 4 BCtsDUn
: %
BCnPDU 4 AComPDU 7/
------------------- — CRC e R —
Octet n Octet n CRC

Figure 5.1: Return Bearer Control PDU Structures (all Bearer Types except R80T0.5Q and R80T1Q)

Bitst. 8 7 6 54321 Bitst. 8 7 6 54321
octet1 | ]| Octet1
.4 LdrBCtPDUHeader 4/ ./ LdArBCtPDUHeader {/
| 7 7 7
7 :
/ BCtSDU 1 | BCtSDU 1
. . . .
/] A 4 AV
7 7 7
# :
2 BCtSDUn | BCtSDU n
7 s
2/ BCnPDU | ALComPDU
Octetn [ | Octetn | |

Figure 5.2: Return Bearer Control PDU Structures (Bearer Types R80T0.5Q and R80T1Q only)
Although not more than one BCnPDU or ALComPDU is present at the end of aBCtPDU, it is possible that additional
BCnPDUs may be encapsulated within BCtSDUs of type ' BCnPDU'. Thisis specifically to maintain efficiency of the

transport mechanisms when Bearer Connection PDUs contain High Level Data Link Control (HDLC) signalling
information.

5.1.2 Forward Bearer Control PDU Structure (FwdBCtPDU)

The Bearer Control PDU has the following structure as shown below and in Figure 5.2a
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FwdBCt PDU : : =
SEQUENCE {
f wd- bct - pdu- header
FwdBCt PDUHeader ,
bct - sdu-11i st
SEQUENCE OF BCt SDU OPTI ONAL,
bct - payl oad
BCt Payl oad OPTI ONAL,
crc
| NTEGER( 0. . 65535)

Bits: 87 654321 Bits: 8 7 654321
(Octetl 0 Octetl
¢ FwdBCtPDUHeader 4/ .1 FwdBCtPDUHeader
7 7/ :
b %
BCtSDU 1 4 Basbur
. %
4 4 /] /
7 7/
/. %
4 Bcsbun BCtSDU n
/. %
4" BCnPDU 74 ALComPDU
“octetn | CRC 7 ocetn | CRC B

Figure 5.2a: Forward Bearer Control PDU Structures

Although not more than one BCnPDU or ALComPDU is present at the end of a BCtPDU, it is possible that additional
BCnPDUs may be encapsulated within BCtSDUs of type ' BCnPDU'. Thisis specifically to maintain efficiency of the
transport mechanisms when Bearer Connection PDUs contain HDLC signalling information.

5.1.3 Return Bearer Control PDU Header Structure (RetBCtPDUHeader)

5131 RetBCtPDU Header Structure Type 1

The Bearer Control PDU Header Type 1 shall be used for all BCtPDUs except for the first BCtPDU sent in a Return
Block structure (see ETSI TS 102 744-2-2 [9]) using Return Bearer Types R80T0.5Q or R80T 1Q. This Bearer Control
PDU Header has the following structure:

Ret BCt PDUHeader :: =
SEQUENCE {
bct - sdu-fol | ows
BOOLEAN,
| engt h- present
BOOLEAN,
consi g- or - ext - addr - pr esent
BOOLEAN,
bear er - nunber - pr esent
BOOLEAN,
header-structure
CHO CE {
tben-id -- if consig-or-ext-addr-present FALSE
Transl at edBear er Connecti onl D,
id-and-type -- if consig-or-ext-addr-present TRUE
SEQUENCE {
consi g- or - ext - addr
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BOOLEAN,
address-structure
CHA CE {
ext - addr -t ype- and- addr ess
-- if consig-or-ext-addr FALSE

SEQUENCE {
ext-addr-type
Ext Addr Type,
ext ended- addr ess
BCnl D
H

com si g-t ype- and- addr ess
-- if consig-or-ext-addr TRUE
SEQUENCE {
comsig-type
Fr omvbbi | eConti gType,
consi g- addr
Coni gAddr ess

}
}
}
L
timng
-- included if bearer-nunber-present TRUE
SEQUENCE {
timng-required
BOOLEAN,
f wd- bear er
FwdBear er ,
sl ot - num
Sl ot Nunber
} OPTI ONAL,
I ength

| NTEGER (0. .255) OPTI ONAL
}

Figures 5.3 to 5.14 illustrate the various combinations possible for the RetBCtPDUHeader format.

(MSB) Bit No (LSB)

18 17 i6 5 14 i3 12 i1
x oo |o " Octet1
then-id | Octet2

(MSB) Bit No (LSB)
8 17 6 5 4 :3 12 11

x |10 o " Octet1

then-id | Octet2

length " Octet3

Figure 5.4: RetBCtPDUHeader (Connection specific, with length field)
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(MSB) Bit No (LSB)
'8 17 16 15 4 13 12 :1
x o o |1 ~ Octet1
tben-id | Octet2
t fwd-bearer slot-num . _O_c_tét_ 1_%_

Figure 5.5: RetBCtPDUHeader (Connection specific, no length field,
timing octet present)

(MSB) Bit No (LSB)
8 +7 6 5 4 3 +2 +1
x |1 ]o |1 -  Octet1
tben-id | Octet2
t fwd-bearer slot-num h _O_c;t(_at_ C_%_
length ~ Octet4

Figure 5.6: RetBCtPDUHeader (Connection specific, with length field,
timing octet present)

(MSB) Bit No (LSB)
8 .7 .6 .5 .4 .3 .2 .1
X 0 1 0 0 ext-addr-type=7 Octet 1

ben-id Octet 3

Figure 5.7: RetBCtPDUHeader (BCnlID, no length field)

(MSB) Bit No (LSB)
;8 07 8 15 a3 r2 0
X 1 1 0 0 ext-addr-type=7 _"O_r;t(_at_ i_
~ Octet2
ben-id | Octet3
| Octetd
length ~ Octet5

Figure 5.8: RetBCtPDUHeader (BCnID, with length field)
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(LSB)
3 12 1
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ext-addr-type=7

X 0 1 1 0 Octet 1
~ Octet2
ben-id | Octet3
| Octet4
t fwd-bearer slot-num . _O_c;t(_at_ ';3_

Figure 5.9: RetBCtPDUHeader (BCnID, no length field)

(MSB) Bit No
8 17 :6 :5 4

(LSB)
3 12 1

X 1 1 1 0 ext-addr-type=7 Octet 1
~ Octet2
ben-id | Octet3
| Octetd
t fwd-bearer slot-num . _O_c;t(_at_ ';3_
length ~ Octet6

Figure 5.10: RetBCtPDUHeader (BCnID, with length field)

(MSB) Bit No (LSB)
-8 7 '6 5 4 3 2 :1
X 0 1 0 1 com-sig-type h _O_c:t(_e'E i_
~ Octet2
comsig-addr - _O_c_té'g 1_%_
| Octetm

Figure 5.11: RetBCtPDUHeader (Comsig-addr, no length field)

(MSB) Bit No (LSB)
'8 17 16 5 4 3 12 1
X 1 1 0 1 com-sig-type h _O_c_tt_at_ i_
~ Octet2
comsig-addr - _O_c_t(_et_ :_%_
length ~Octetm

Figure 5.12: RetBCtPDUHeader (Comsig-addr, with length field)
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20
(MSB) Bit No (LSB)
: 8 7 6 5 : 4 3 2 1
X 0 1 1 1 com-sig-type Octet 1
Octet 2
comsig-addr Octet 3
t fwd-bearer slot-num Octet m

Figure 5.13: RetBCtPDUHeader (Comsig-addr, no length field,

timing octet present)

(MSB) Bit No (LSB)
'8 7 16 .5 14 .3 :2 1
X 1 1 1 com-sig-type h _O_c_tt_at_ i_
~ Octet2
comsig-addr - _O_c_t(_et_ :_%_
t fwd-bearer siot-num |
length ~Octetm

Figure 5.14: RetBCtPDUHeader (Comsig-addr, with length field,

timing octet present)

RetBCtPDU Header Structure Type 2

The Bearer Control PDU Header Type 2 shall be used for the first BCtPDUs sent in a Return Block structure (see ETSI
TS 102 744-2-1 [8]) using Return Bearer Types R80T0.5Q or R80T 1Q. This Bearer Control PDU Header has the

following structure:

Ldr BCt PDUHeader : :

SEQUENCE {

bct - sdu-fol | ows
BOOLEAN
| engt h- present
BOOLEAN
consi g- or - ext - addr - pr esent
BOOLEAN,
conti nuati on- bur st
BOOLEAN
header -structure
CHOI CE {
backof f - and- bcni d
-- if consig-or-ext-addr-present FALSE
SEQUENCE {
backof f
Backof f,
ext - addr ess
BCnl D

-- con in figures

com or - ext -addr-type
-- if consig-or-ext-addr-present TRUE
SEQUENCE {
consi g- or - ext - addr
BOOLEAN
address-structure
CHO CE {
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ext - addr - t ype- and- addr ess
-- if consig-or-ext-addr FALSE

SEQUENCE {
ext -addr-type
Ext Addr Type,
fwd- bearer-info
FwdBCt | nf o,
ext - addr
BCnl D
}

com si g-type- and- addr ess
-- if consig-or-ext-addr TRUE
SEQUENCE {
comsig-type

Fr om\vbbi | eConSi gType,

fwd-bearer-info
FwdBCt | nf o,
consi g- addr
Coni gAddr ess

| NTEGER (0. .255) OPTI ONAL

}

where FwdBCtInfo is defined as follows:

FwdBCtInfo ::=
SEQUENCE {
rnc-id

| NTEGER (0. . 255),

tim ng-required
BOOLEAN,
f -bearer
FwdBear er ,
bct-id
BCt | D,
spot - beam i d
Spot Beam D
}

ETSI TS 102 744-3-1 V1.1.1 (2015-10)

The information relating to the forward bearer, including RNC-Id, FbearerNo, BCtld and Spot-beam-ID is transmitted
after the mobile terminal has retuned to a new forward bearer and before it has received communications from the RNC
on the new forward physical bearer. These information elements may also be included if timing is required by the
mobile terminal. The mobile terminal cannot describe the backoff when operating in this mode, so it shall use the Initial
Reference Level for use with this spot beam type (unless overridden by the RNC using a broadcast or UE-specific

signalling mechanism).

Figures 5.15 to 5.20 illustrate the combinations possible for the RetBCtPDUHeader format.

(MSB) Bit No (LSB)
g 17 i 5 4 13 2 i
sdu 0 0 con backoff _"O_c;t(_at_ i_
" Octet2
ben-id | Octet3
| Octet4

Figure 5.15: LdrBCtPDUHeader (BCnID, no length field)
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(MSB) Bit No (LSB)
-8 17 6 5 4 13 12 11
sdu | 1 0 |con backoff _"O_c_tét_ i_
~ Octet2
ben-id | Octet3
| Octet4
Length ~ Octet 5

Figure 5.16: LdrBCtPDUHeader (BCnID, with length field)

(MSB) Bit No (LSB)
'8 7 :6 15 .4 :3 12 1
sdu 0 1 con 0 ext-addr-type=7 _"O_c_t(;t_ i_
nc-id ~ Octet2
t f-bearer bct-id . _O_c;t(_at_ C_%_
spot-beam-id B _O_c;t(_at_;f_
~ Octet5
ben-id | Octet6
| Octet 7

Figure 5.17: LdrBCtPDUHeader (Ext-addr, no length field)

(MSB) Bit No (LSB)
'8 17 :6 .5 14 13 :2 1
sdu | 1 1 |con ext-addr-type=7 _"O_c_té'g i_
nc-id ~ Octet2
t f-bearer bct-id . _O_c_tét_ ’:%_
spot-beam-id h _O_c_tét_;f_
~ Octet 5
ben-id | Octet6
| Octet7
length ~ Octets

Figure 5.18: LdrBCtPDUHeader (Ext-addr, length field)
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(MSB) Bit No (LSB)
-8 17 6 5 4 13 12 11
sdu | O 1 |con 1 com-sig-type "_O_c:t(_e{i_
nc-id ~ Octet2
t f-bearer bct-id . _O_c_tét_ ’:%_
spot-beam-id h _O_c;t(_at_ ;f_
~ Octet 5
comsig-addr - _O_c_t(_et_ 6_3_
| Octetm

Figure 5.19: LdrBCtPDUHeader (Comsig-addr, no length field)

(MSB) Bit No (LSB)
g 7 i6 5 4 i3 i2 i1
sdu 1 1 con 1 corﬁ-sig—type "_O_c_t;at_i_
nc-id ~ Octet2
t f-bearer bct-id . _O_c;t(_at_ C_%_
spot-beam-id h _O_c_tét_;f_
~ Octet 5
comsig-addr - _O_c_té'g é_
length ~ Octetm

Figure 5.20: LdrBCtPDUHeader (Comsig-addr, with length field)

514 Forward Bearer Control PDU Header Structure
(FwdBCtPDUHeader)

In the forward direction, the Bearer Control PDU Header has the following structure:

FwdBCt PDUHeader :: =
SEQUENCE {

bct - sdu-fol | ows

BOOLEAN,
| engt h- present

BOOLEAN,
bct - pdu- addr - t ype

BCt PDUAddr Type,
header-structure

CHO CE {

tben-id -- if consig-or-ext-addr-present FALSE
Tr ansl at edBear er Connect i onl D,
i d-and-type
SEQUENCE {
consi g- or - ext - addr ess
BOOLEAN,
address-structure
CHO CE {
ext - addr - t ype- and- addr ess
-- if consig-or-ext-addr FALSE
SEQUENCE {
ext -addr-type
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Ext Addr Type,
ext ended- addr ess
BCnl D
b
com si g-t ype- and- addr ess
-- if consig-or-ext-addr TRUE
SEQUENCE {
comsig-type
ToMbdbi | eConSsi gType,
addr ess
CHO CE {
br oadcast
NULL,
consi g- addr
ConSi gAddr ess

},
I ength

| NTEGER (0..255) OPTI ONAL

}

The boolean variable comsig-or-ext-addressis set to TRUE if common signalling is used in the PDU, or set to FALSE
if extended addressing is used. For extended addressing, the format of extended-address is specified by the value in the
field ext-addr-type as defined in clause 5.1.5.12.4. Figures 5.21 to 5.28 illustrate the various combinations possible for

the BCtPDU Header format.

(MSB) Bit No (LSB)
‘8 7 i6 5 i4 i3 i2 i1
X 0 0 0 1 com-sig-type

Figure 5.21: FwdBCtPDUHeader (Broadcast, no length field)

(MSB) Bit No (LSB)

'8 17 16 5 4 3 2 i1
X 1 0 0 1 com-sig-type h _O_c:t(_e'E i_
length ~ Octet2

Figure 5.22: FwdBCtPDUHeader (Broadcast, with length field)

(MSB) Bit No (LSB)

.8 7 6 5 4 3 2 1
x oo 1 " Octet1
then-id | Octet2

Figure 5.23: FwdBCtPDUHeader (Connection specific, no length field)

(MSB) Bit No (LSB)
'8 7 6 15 4 13 12 1
x |1 o 1 " Octet1
tben-id | Octet2
length  Octet3

Figure 5.24: FwdBCtPDUHeader (Connection specific, with length field)
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(LSB)

8 17 16 15 4 B3: 2 1

ETSI TS 102 744-3-1 V1.1.1 (2015-10)

X 0 1 0 0 ext-addr-type=7

becn-id

Figure 5.25: FwdBCtPDUHeader (ext-address-type BCnID, no length field)

(MSB) Bit No (LSB)
.8 7 6 5 4 +3 2 1

X 1 1 0 0 ext-addr-type=7 Octet 1
~ Octet2
ben-id | Octet3
| Octetd
Length ~ Octet5

(LSB)
8 (7 16 5 4 3 :2 i1

com-sig-type

comsig-addr

Figure 5.27: FwdBCtPDUHeader (Comsig-addr, no length field)

(MSB) Bit No (LSB)
8 17 16 15 14 13 12 1

X 1 1 0 1 com-sig-type Octet 1
Octet 2

comsig-addr Octet 3

length Octet m

Figure 5.28: FwdBCtPDUHeader (Comsig-addr, with length field)
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515 Header Parameters

5151 Bct-sdu-follows

The BOOLEAN variable bet-sdu-follows indicates, when set to value '1', that a BCtSDU follows the header; else a
BCnPDU follows the header.

5.1.5.2 Length-present

The BOOLEAN variable length-present indicates the presence of alength field within the header when set to the
value'l'.

5.1.5.3 Length

The length field, if present, is an eight-bit value which specifies the content length of the PDU from the end of the
header to the start of the CRC field. If the length field is absent, the PDU either fills the remaining space in a physical
layer block or slot (up to a maximum content length of 256 octets), or isaPDU with the maximum content length of
256 octets.

5.1.5.4 BCtPDUAddrType

The variable bet-pdu-addr-type is a two-bit field which is used in the to-UE direction only, and determines the
addressing mechanism used for the BCtPDU. The variable is encoded as follows and as shown in Table 5.1:

BCt PDUAddr Type :: =
| NTEGER {
br oadcast (0),
tben-id (1),
consi g- or-ext-addr (2)
- reserved (3)

} (0..3)

Table 5.1: BCtPDUAddrType

Type Address Mechanism
0 broadcast (NULL address)
1 tben-id (specific connection association)
2 comsig-addr (common signalling connection) or
extended-address (specific connection association)
3 not used (reserved)

FEC Blocks (see ETSI TS 102 744-2-1 [8]) shall befilled by the RNC in the following order:
1) Broadcast BCtPDUSs (bct-pdu-addr-type = 0);
2) BCtPDUscarrying an ALComPDU (bct-pdu-addr-type = 2 and comsig-or-ext-addr = TRUE);
3) BCtPDUsaddressed by tBCnld (bct-pdu-addr-type = 1);
4) BCtPDUs addressed by BCnld (bct-pdu-addr-type = 2 and comsig-or-ext-addr = FALSE).

5.1.55 Comsig-or-ext-addr-present

The BOOLEAN variable comsig-or-ext-addr-present determines the choice of the addressing mechanism of the
BCtPDU. If thisvariable is set to 1, then the sequence comsig-type-and-address or ext-addr-type-and-addressis
present in the header, else tbcn-id is present.
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5.1.5.6 Bearer-number-present

The BOOLEAN variable bearer-number-present is used in the return (from-UE) direction only and specifies whether
the sequence timing (containing the information fields timing-required, fwd-bearer and slot-num) is present. If this flag
isset to '1', then this sequence is present. The information is used by the RNC to determine when the UE is uncertain
about timing and which Forward Bearer the UE is tuned to.

5.1.5.7 Timing-required (T)

The BOOLEAN variable timing-required indicates whether the UE requires timing correction information. Thisflag is
set to '1' whenever the UE transmits an initial or un-timed random access burst in a contention slot.

5.1.5.8 FwdBearer

The variable fwd-bearer field is athree-bit field which contains the f-bearer value transmitted by the RNC in the
bulletin board (see clause 5.4.4) identifying the forward bearer to which the UE is currently tuned.

FwdBearer ::=
I NTEGER (0..7)

5.159 SlotNumber

The variable dot-numfield is afour-bit field which indicates in which dot position within the return frame the UE
considersthat it is currently transmitting. Return slot timing is synchronized, but offset from, forward frames. Sot-num
indicates the slot position within the return frame, with the return frame having a defined offset in time against the
forward frame (as defined in ETSI TS 102 744-2-1 [8]).

Sl ot Nunber ::=
| NTEGER (0. . 15)

The slot numbering period is 80 ms (i.e. equal to areturn frame) and each slot has a duration of 5 ms, hence there are
16 dots numbered from O through to 15. A dot-num of zero indicates the first 5 ms period that corresponds with the
start of the return frame and a slot-num of 15 indicates the last 5 ms slot in the (retimed) 80 ms frame.

Jot-num values are statically determined from the position of slots within areturn frame and not related to the number
of dots described in the Return Schedule dot plans. Thisinformation is used by the RNC to determine the timing
correction information to provide to the UE.

For return bearer types R80T25X and R80T5X, slot-numisirrelevant and shall aways be set to zero if dot-numis
included in the BCtPDU header. For these bearer types the following paragraphs in the subsection are not applicable.

Figure 5.29 illustrates the slot numbering covering 80 ms (for return bearers other than R20T0.5Q, R80T0.5Q and
R80T 1Q) which would apply for the case where two dot plans (see clause 5.4.5.7) support the transmission of three
consecutive 20 ms bursts, followed by 4 consecutive 5 ms bursts in the same frame period.

Slot Slot Slot Slot Slot Slot Slot

#0 #4 #8 #12 #13 #14 #15
20ms Burst 20ms Burst 20ms Burst BurstlBurst |Burst|Burst

“ Return Frame Period: 80 ms >

Figure 5.29: Example for two Slot Plans over 80 ms Return Frame Period showing Slot Numbering

Figure 5.30 illustrates the slot numbering for the bearer type R20T0.5Q. In this example, two ot plans define 320 ms
while each dlot has a duration of 20 ms, i.e. the time axisis stretched by afactor of four. In this case, the two dot plans
cover four return frames of 80 ms duration each. However, the slot numbering remains the same as for al other bearer
types and the start of Slot 0 shall coincide with the start of areturn frame. Thisimpliesthat for bearer type R20T0.5Q
only slot numbers 0, 4, 8 and 12 are valid.
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Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot Slot
#0 #4 #8 #12 #0 #4 #8 #12 #0 #4 #8 #12 #0 #4 #8 #12

20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|20ms|{20ms|20ms
burst | burst | burst [ burst | burst | burst | burst | burst [ burst | burst | burst [ burst | burst | burst | burst | burst

-4—Return Frame 0—»-4—Return Frame 1—»-4—Return Frame 2—»-4—Return Frame 3—p

Figure 5.30: Example for two Slot Plans defining a 320 ms Period
showing Return Frame and Slot Numbering

5.1.5.10 TranslatedBearerConnectionlD

The variable tben-id is a 12-bit address field used to identify a specific connection within the scope of the Bearer
Control object managing this bearer. It is mapped to a Bearer Connection ID during the Establishment, Modify or
Handover processes.

Tr ansl at edBear er Connectionl D :: =
| NTEGER (0. .4095)

5.1.5.11 ComsSigAddress
5.1.5.11.0 General

The parameter comsig-addr carries the Non Access Stratum (NAS) UE Identity which is used to address common
signalling messages, and the data type ComSigAddress is defined as follows:

Conti gAddress ::=
SEQUENCE {
ue-id-type
UEI dType,
intial-ue-identity
CHO CE {
p-tnsi - seq
SEQUENCE {
reservedl
BI T STRING (SIZE (4)),
plm-id
PLM\- I dentity,
lac
BI T STRING (SI ZE (16)),
p-tnsi
P- TMBI - GSM VAP
b
tnsi - seq
SEQUENCE {
reserved2
BI T STRING (SI ZE (4)),
pl m-id
PLM\- I dentity,
| ac
BI T STRING (SI ZE (16)),
tnei
TMS| - GSM MAP
I
i msi
| MSI - GSM VAP,
i mei
| MVEl,
i msi - DS- 41- seq
SEQUENCE {
I ength
I NTEGER (0. . 15),
i msi - DS- 41
IMSI-DS-41 -- 5 to 7 octets
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5.1.5.11.1 Ue-id-type
The datatype UEIdType is defined as follows:

UEl dType :: =
| NTEGER {
p-tnsi (0),
tnmsi (1),
imsi (2),
imei (3),
i msi -DS-41 (4)
} (0..15)

The datatypes used in the initial-ue-identity field are as specified in ETSI TS 125 331 [1], clause 10.3.3.15.
5.1.5.11.2 P-tmsi-seq

The p-tmsi-seq is used if the registration signalling uses a P-TMSI in the ComSigAddress. Since P-TMSI isonly
unigque within one routing area, the plmn-id and lac (location area code) to which the P-TM S| relates are included.

NOTE: Normally the Routing Area Identification (RAI) would also need to be included to uniquely identify the
Routing Area. However, due to the limited number of octets which may be available to carry the entire
registration message, the RAI has not been included.

The parameter plmn-id is of type PLMN-ID (Public Land Mobile Network Identity) which is defined in
ETSI TS 125 331 [1], clauses 10.3.1.11 and 11.3 asfollows:

PLM\- I dentity ::=

SEQUENCE {
ncce
MCC,
mc
MNC
}
with
MCC ::= SEQUENCE SIZE (3) OF Digit
and
MNC ::= SEQUENCE SIZE (3) OF Digit

-- encode third digit as OxOF if size of mc = 2

In this case ue-id-type and initial-ue-identity are encoded in atota of ten octets as shown in Figure 5.31:

(MSB) Bit No (LSB)
8 7 6 5 4 3 2 1
0 0 0 0 reserved B _O_c_té'g i_
mcc (19digi) | mec (21 digit " Octet2
""" mec(3dig) | mnc(digy | Octet3
""" mnc (29 digty |  mnc(39digiy | Octetd
lac " Octets
| Octet6
Octet7
p-tmsi | Octets
| Octet9
| Octet 10

Figure 5.31: Ue-id-type and Initial-ue-identity: P-TMSI
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5.1.5.11.3 Tmsi-seq

The tmsi-seq is used if the registration signalling uses a Temporary Mobile Subscriber Identity (TMSI) in the
ComsSigAddress. Since TMSI is only unique within one location area, the plmn-id and lac (location area code) to
which the TMSI relates are included.

In this case ue-id-type and initial-ue-identity are encoded in atotal of ten octets as shown in Figure 5.32:

(MSB) Bit No (LSB)
'8 17 6 .5 14 13 :2 1

0 0 0 1 reserved B _O_c_té'g i_

mec (1tdigi) | mec (2 digit " Octet2

______ mcc 39 digi) | mnc(digiy | Octet3

______ mnc(Wdigi) | mnc(39digi) | Octet4

lac " Octets

| Octet6

" Octet7

tmsi | Octets

| Octet9

| Octet 10

Figure 5.32: Ue-id-type and Initial-ue-identity: TMSI

5.1.5.11.4 Imsi

In the case that neither TMSI nor P-TM S| are available then the International Mobile Subscriber Identity (IMSI) shall
be used as the initial-ue-identity (ue-id-type = 2). The IMSI isdefined in ETSI TS 125 331 [1], clauses 10.3.1.5 and 11.3
asfollows:

| MBI - GSM MAP . : =
SEQUENCE (SIZE (6..15)) OF Digit

with

Digit ::=
| NTEGER (0. .9)

In this case ue-id-type and initial-ue-identity are encoded in atotal of eight octets as shown in Figure 5.33, with
7,5 octets providing for 15 digits to be encoded. In the event that the IMSI occupies less than 15 digits, then any
remaining digits at the end of the sequence shall be filled with OxF.

(MSB) Bit No (LSB)
-8 7 +6 5 4 3 2 1
o 0 1 o0 Octet1
| Octet2
' imsi o
[ Octet 7
| Octets

Figure 5.33: Ue-id-type and Initial-ue-identity: IMSI
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5.1.5.11.5 Imei

In the case that no SIM card isinserted in the UE and that registration without SIM card is permitted (see clause 5.7.19)
then the International Mobile Equipment Identity (IMEI) shall be used as the initial-ue-identity (ue-id-type = 3). The
IMEIl isdefined in ETSI TS 125 331 [1], clauses 10.3.1.4 and 11.3 as follows:

IMEI =
SEQUENCE (SIZE (15)) OF IMEI-Digit

with

IMEI-Digit ::=
I NTEGER (0. . 15)

In this case, ue-id-type and initial-ue-identity are encoded as shown in Figure 5.34.

(MSB) Bit No (LSB)
'8 17 6 .5 14 13 :2 1
o o 1 1 " Octet1
| Octet2
| imei o
| Octet7
| Octets

Figure 5.34: Ue-id-type and Initial-ue-identity: IMEI

5.1.5.11.6 Imsi-DS-41

Theimsi-DS-41 parameter isused if a SIM card issued by a network to ANSI-41 standard isinserted into the UE. In this
case, ue-id-type = 4 and the datatype IMSI-DS-41 isdefined in ETSI TS 125 331 [1], clause 11.3 asfollows:

MBI -DS-41 ::=
OCTET STRING (S| ZE (5..7))

The variable length of the imsi-DS-41 parameter is signalled in the length field. The ue-id-type and initial-ue-identity
are encoded as shown in Figure 5.35.

(MSB) Bit No (LSB)
0 1 0 0 length . _O_c_té'g i_
~ Octet2
E imsi-DS-41 E ----------
| Octet7
| Octets

Figure 5.35: Ue-id-type and Initial-ue-identity: IMSI-DS-41
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5.1.5.12 Common Signalling (ComSig) Types
5.1.5.12.1 ToMobileComSigType

The variable com-sig-type is defined in the to-UE direction as follows:

ToMobi | eConSi gType :: =
I NTEGER {
information (1),
pagi ng-type-1 (2),
regi ster-ack (3),
register-rej (4),
der egi st er-common (5)

} (0..7)

5.1.5.12.2 FromMobileComSigType

The variable comrsig-type is defined in the from-UE direction as follows:

Fr om\vbbi | eConti gType :: =

| NTEGER {
regi ster (2)
}(0..7)
5.1.5.12.3 Comsig-or-ext-addr

The boolean variable comsig-or-ext-addr is used to specify whether Common Signalling or extended addressing is used
in the BCtPDU Header. If comsig-or-ext-addr is set to '1' then Common Signalling is used in the BCtPDU Header (see
clause 5.1.5.11). If comsig-or-ext-addr is set to ‘0", then extended addressing is used in the BCtPDU Header (see

clause 5.1.5.12.4).

5.1.5.12.4 Ext-addr-type-and-address

The sequence ext-addr-type-and-address consists of the variable ext-addr-type and the variable extended-address. At
present, extended-address is always of type BCnID that allows a connection to be addressed by its Bearer Connection
ID (BCnID).

The variable ext-addr-type allows adding further addressing mechanisms in both the forward and return directions. At
present only one value is defined that allows a connection to be addressed by its Bearer Connection ID (BCnID):

Ext Addr Type :: =

| NTEGER {
reser ved- addr - 0(0),
reserved-addr-1(1),
reserved- addr-2(2),
reserved- addr - 3(3),
reserved- addr-4(4),
reserved- addr-5(5),
reserved- addr-6(6),
benid (7)

} (0..7)

5.1.5.13 Continuation-burst

The Boolean variable continuation-burst (con) is set to TRUE when aburst will be transmitted in the next slot only if
the burst or continuous sequence of burstsis being preceded with a Preamble Acquisition sequence. Thisinformation is
used to signal to the RAN demodulator and decoder that a subsequent transmission will occur immediately.

5.1.5.14 Backoff-and-bcnid
The sequence backoff-and-bcnid is used in the LdrBCtPDUHeader for two purposes:
1) to providefor the UE to use addressing on the basis of Bearer Connection IDs (see clause 5.1.3.2); and

2) todlow the UE to inform the RNC of the maximum level of backoff (in the variable backoff in units of
one dB) from the maximum power at which the mobile terminal is capable of operating (see clause 5.7.21).
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5.1.6 BCtPayload
5.1.6.0 General

The bet-payload field contains either a Bearer Connection PDU (BCnPDU) or an Adaptation Layer Common
Signalling PDU (ALComPDU) as determined by the header parameters.

BCt Payl oad :: =
CHO CE {
conmon- pdu
ALConPDU,
ben- pdu
BCnPDU

5.1.6.1 BCnPDU

The ben-pdu contains a Bearer Connection Layer Protocol Data Unit, the contents of which are transparent to the Bearer
Control Layer. For a definition of Bearer Connection Protocol Data Unit, refer to ETS| TS 102 744-3-3 [11].

BCnPDU :: =
OCTET STRING (SIZE (0. .255))

5.1.6.2 ALComPDU

The common-pdu contains an Adaptation Layer Common Signalling Protocol Data Unit (ALComPDU), the contents of
which are transparent to the Bearer Control Layer. For a definition of Adaptation Layer Common Signalling Protocol
Data Unit, refer to ETS|I TS 102 744-3-5 [13].

ALConPDU :: =
OCTET STRING (SI ZE (0..255))

5.1.7 CRC

The crc field is used to identify erroneous Bearer Control PDUs. Bearer Control PDUs which do not have avalid CRC
shall be discarded by the receiving Bearer Control process unless the Bearer Connection supports the delivery of
erroneous PDUs (see ETSI TS 102 744-3-2 [10]).

The Generator Polynomial x16 + x12 + x> + 1 as specified in [3], clause 2.2.7, shall be used to calculate the CRC.

The CRC calculationisillustrated in Figure 5.36.

Data In

Figure 5.36: CRC Calculation

Oninitialization, al delay elements are initialized to "1". The BCtPDU data (excluding the two CRC octets) is then
clocked into the shift register, starting with Bit 1 of the first octet. After the last bit (Bit 8 of the last BCtPDU octet) has
been clocked in, the ones complement of the shift register contents forms the CRC, which shall be appended to the
BCtPDU as shown in Figure 5.37.
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(MSB) Bit No (LSB)
.8 17 :6 .5 :4:3:2:1
BCtPDU Octetl
| (n octets) |
(without CRC) Octet n
CRC CRC
bit 8 pit 1 | Octet n+1
CRC CRC
bit 16 bitg | Octetn+2

Figure 5.37: Mapping of CRC Bits

On receiving a BCtPDU, the entire BCtPDU (including the CRC octets) shall be clocked into the shift register, which
has been initialized with al ones. Providing the BCtPDU has not been corrupted, the shift register will contain OxFOB8
after the last bit of the BCtPDU (i.e. bit 8 of the second CRC octet) has been shifted in.

5.2 Bearer Control Embedded Protocol Data Unit ( BCtEPDU)
5.2.1 Bearer Control Embedded PDU Structure

The Bearer Control Embedded PDU (BCtEPDU) is contained within an Establish, Modify or Handover Adaptation
Layer Signalling PDU (ALSigPDU) as well as the RegisterAck Common Signalling PDU (ALComPDU) and is used to
carry Bearer Control specific information associated with the connection synchronously with the AL-SigPDU. The
Embedded PDU contains a sequence of Embedded Bearer Control SDUs (BCtESDUS) as follows:

BCQt EPDU. : =
SEQUENCE {
bct - esdu-1i st
CHO CE {

attach-bctesdu-1i st
At t achBCt ESDULI st ,

reattach-bctesdu-1li st
Reat t achBCt ESDULI st ,

system i nformation-bctesdu-1li st
Syst eml nf or mat i onBCt ESDULI st ,

nodi fy- bct esdu-1i st
Modi fi edConnl nf o

5.2.2 BCtESDU Lists
5.2.2.1 AttachBCtESDUList

The AttachBCtESDULIist is used to carry Bearer Control parameters required to attach a connection to the Bearer
Control (as occurs during the Establishment of new connections, including the RegisterAck process) and is structured as
follows:

AttachBCt ESDULI st :: =
SEQUENCE {
attached-conn-info
At t achedConnl nf o,
har dwar e-i nfo-1i st
SEQUENCE OF BCt ESDU OPTI ONAL
-- of type Hardwar eAVPLi st

}

The hardware-info-list is only normally present if the UE receiver is being retuned or if sleep mode parameters are
being modified. For a definition of HardwareAVPList see clause 5.6.5.
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5.2.2.2 ReattachBCtESDUList

The ReattachBCtESDUList is used to carry Bearer Control parameters required to reattach a connection to the Bearer
Control (as occurs during the Handover of connections) and is structured as follows:

ReattachBCQtESDU i st :: =
SEQUENCE {
reattached-conn-info-1list
SEQUENCE OF ReattachedConnl nf o,
har dwar e-i nfo-1i st
SEQUENCE OF BCt ESDU
-- of type Hardwar eAVPLi st

}

A ReattachedConninfo is present when a set of connections is being handed over between Bearer Control processes
during a Handover operation. The hardware-info-list contains channel information if the UE receiver is being retuned
and may also contain sleep mode parameters if these are being modified. For a definition of HardwareAVPList see
clause 5.6.5.

5.2.2.3 SysteminformationBCtESDUList

The ESDU-List is sent in the SystemInformation AL-Sig-PDU to transfer system information to a UE in connected
mode. The ESDU-List has the following structure:

Syst enml nf or mat i onBCt ESDULI st :: =
SEQUENCE {
spot - beam maps
SEQUENCE OF BCt ESDU OPTI ONAL, -- of type Spot Beamvap
bearer-tabl e- updat e
SEQUENCE OF BCt ESDU OPTI ONAL, -- of type BearerTabl eUpdate
sys-info-avp-1list
BCt ESDU OPTI ONAL, -- of type AVPLi st
har dwar e-i nfo-1i st
BCt ESDU OPTI ONAL -- of type Hardwar eAVPLi st

}

The sys-info-avp-list may contain any of the following AVP types. NASSystemInfo, PrimaryBearer, PLMNInfo,
AccessControl, ReturnLinkReferencelLevel, ReturnLinkReferencelLevelSet, InitialReferencelLevelSet,
MaxDelayAndDelayRange and CommonSigRetry while the hardware-info-list may contain a SleepMode AVP.
This mechanismistypically used if the System Information needs to be updated rapidly for a particular UE (e.g. during
aHandover). It is not areplacement for broadcast system information.

5.2.3 BCtESDU Sequences
5.23.1 AttachedConninfo

This sequence of SDUs s used to provide the parameters associated with the connection which is being established at
the bearer connection level.

AttachedConninfo ::=

SEQUENCE {
conn-associ ati on
BCt ESDU OPTI ONAL -- of type ConnectionAssoci ation,
conn-avp- i st
BCt ESDU OPTI ONAL -- of type AVPLi st

}

Conn-association (see clause 5.6.1) defines the association between the bearer connection and the translated bearer
connection |Ds which map to each hardware element within the UE. For a definition of AVPList see clause 5.4.10.

5232 ReattachedConnlinfo

This sequence of SDUs s used to provide the parameters associated with the bearer connections which are being
handed over to this bearer control during a Handover operation.

Reat t achedConnl nfo :: =
SEQUENCE {
conn-reassoci ati on
BCt ESDU -- of type ConnectionReassoci ation,
conn-avp-|ist

ETSI



36 ETSI TS 102 744-3-1 V1.1.1 (2015-10)

BCt ESDU OPTI ONAL -- of type AVPLI st
}

Conn-reassociation (see clause 5.6.2) defines the association between the bearer connection and the translated bearer
connection IDs which map to each hardware element within the UE. For a definition of AVPList see clause 5.4.10.

5.2.3.3 ModifiedConnlinfo

This sequence of SDUs s used to provide bearer control layer parameters associated with the bearer connection which
is being modified.

Modi fi edConninfo :: =

SEQUENCE {
conn-avp-|i st
BCt ESDU -- of type AVPLI st

}

NOTE: Although the data type contains one element only, it has been defined as SEQUENCE in order to comply
with ASN.1 rules.

For adefinition of AVPList see clause 5.4.10.

5.3 Bearer Control SDUs (BCtSDU)
5.3.0 General

Bearer Control SDUs (BCtSDUs) are used for the peer-to-peer communication between Bearer Control Processes at the
UE and the RNC. Tables 5.2 and 5.3 define the different BCtSDU Types which can be sent either by the UE or the
RNC.

Table 5.2: From-UE Bearer Control SDU Types

SDUType Interpretation Contained In
0x00 ConnPDU Connection Specific BCtPDU
0x01 Status Connection Specific BCtPDU
0x02..0x03 Reserved -
0x04 QRate Connection Specific BCtPDU
0x05 QLen Connection Specific BCtPDU
0x06 Reserved -
0x07 AVPList Connection Specific BCtPDU
0x08..0x3F Reserved -

In the from-UE direction, the only AV Ps supported in an AVPList SDU are the Referencel evel Acknowledge and
ReceivedSignalQuality AVPs.

Table 5.3: To-UE Bearer Control SDU Types

SDUType Interpretation Contained In
0x00 ConnPDU Connection Specific BCtPDU
0x01 BulletinBoard Broadcast BCtPDU
0x02 ReturnSchedule Broadcast BCtPDU
Connection Specific BCtPDU
0x03 StatusAckList Broadcast BCtPDU
0x04 Reserved
0x05 Reserved
0x06 SpecificAVPList Broadcast BCtPDU
0x07 AVPList Any BCtPDU
0x08 SpotBeamMap Any BCtPDU
0x09 BearerTables Broadcast BCtPDU
0x0A GPSEphemeris Broadcast BCtPDU
0x0B Reserved
0x0C SystemInfolndex Broadcast BCtPDU
0x0D BearerTableUpdate Connection Specific BCtPDU
OxOE..Ox3F Reserved
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The ReturnSchedule may only be included in a Connection Specific BCtPDU when used for dedicated return channel
operation with R80T2.5X and R80T5X bearers. In this case, the Return Schedule shall be the only BCtSDU within this

BCtPDU.

The column 'Contained In' refersto the type of BCtPDU in which the particular SDU Type may be carried:

'‘Broadcast BCtPDU'

aBCtPDU using the Broadcast addressing mechanism (BCtPDUAddrType = 0);

'‘Connection Specific BCtPDU'  aBCtPDU using atrandated Bearer Connection ID as the addressing mechanism

'‘Any BCtPDU'

(BCtPDUAddrType = 1) or using a Bearer Connection ID as the extended
addressing mechanism (BCtPDUAddrType = 2 and comsig-or-ext-address =
FALSE);

aBCtPDU using any valid addressing mechanism (BCtPDUAddrType= 0, 1
or 2).

5.3.1 Bearer Control SDU Structure (BCtSDU)

The Bearer Control SDU (BCtSDU) Structure is as follows and the format is shown in Figures 5.38 and 5.39:

B&SDU :: =
SEQUENCE {
bct - sdu-fol | ows
BOOLEAN,
type-and-| ength
CHOl CE {

short

SEQUENCE {

b

| ong

ext ended- | ength

BOOLEAN, -- FALSE

s-type

Shor t BCt Si gType,

s-length

I NTEGER (1..8)

SEQUENCE {

b
sdu- payl oad

ext ended- 1 ength

BOOLEAN, -- TRUE,

sdu-type

BCt Si gType,

I ength

| NTEGER (1. . 256)

SDUPay| oad
}
(MSB) Bit No (LSB)
©8 17 6 5 4 i3 i2 i1
X 0 s-type s-length Octet 1
E sdu-payload E
(n<8) Octet n+1

Figure 5.38: BCtSDU Structure (Short Length)
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(MSB) Bit No (LSB)
-8 17 6 5 4 13 12 11
X 1 sdu-type h _O_c_tét_ i_
length ~ Octet2
E sdu-payload |
(n>8) [ Octetn+2

Figure 5.39: BCtSDU Structure (Extended Length)

5.3.2 BCtSDU Parameters

5321 Bct-sdu-follows

Thisisasingle-bit flag which, when set to '1' indicates that another BCtSDU follows this BCtSDU, else either the CRC,
ALComPDU or aBCnPDU follows this BCtSDU.

5.3.2.2 Extended-length

Thisisasingle-bit flag which, when set to '1' indicates that an extended type and length field are utilized within the
BCtSDU header.

5.3.2.3 S-length / length

The s-length and length fields are a 3-bit and 8-bit value respectively, both of which are used to indicate the length of
the SDU. The value of s-length / length represents the number of octets in the sdu-payload. The encoding of these
parameters, which are defined as INTEGER(1..8) and INTEGER (1..256) respectively, follows the ASN.1 Packed
Encoding Rules (PER - see clause 4.4.4) hence zero length payloads are not supported.

5.3.24 BCtSigType and ShortBCtSigType

The stype/ sdu-type parameter defines the Bearer Control Signalling Data Unit type. Valuesin the range 0x00..0x07
shall be encoded as a ShortBCtSigType, in a3-bit field (i.e. the BCtSDU type-and-length field is of CHOICE short),
unless the length of the SDU exceeds 8 bytes, in which case they shall be encoded as a BCtSigType, a 6-bit field. In
this case the BCtSDU type-and-length field is of CHOICE long. Vaues in the range 0x08..0x3F are always encoded as
aBCtSigType, a6-bit field (i.e. type-and-length field is of CHOICE long). Different coding for thisfield isused in the
From-UE and To-UE directions.

BCt Si gType :: =
CHO CE {
t o- nobi | e- sdu-type
| NTEGER {
conn-pdu (0),
bul | etin-board (1),
return-schedul e (2),
status-ack-list (3),
speci fic-avp-list (6),
avp-list (7),
spot - beam map (8),
bearer-tables (9),
gps-epheneris (10),

- reserved (11)
system i nfo-index(12),
bearer-tabl e- updat e(13)

- placehol der for priority-spot-beam map (14)

} (0..63),

from nmobi | e- sdu-type

| NTEGER {
conn- pdu (0),
status (1),
g-rate (4),
avp-list (7)

} (0..63)
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Short B& Si gType :: =
CHO CE

t o- nobi | e- sdu-type
I NTEGER {
conn-pdu (0),
bul | etin-board (1),
return-schedul e (2),
status-ack-list (3),
specific-avp-list (6),
avp-list (7)
} (0..7),
from nmobi | e- sdu-type
| NTEGER {
conn-pdu (0),
status (1),
g-rate (4),
g-len (5),
avp-list (7)
}(0..7)

5.3.25 SDUPayload

Thisfield contains the body of the bearer control signalling PDU and is type dependent.

SDUPayl oad :: =
CHO CE {
conn- pdu
BCnPDU,
st at us
St at us,
g-rate
QRat e,
g-len
Qen,
bul | etin-board
Bul | eti nBoard,
return-schedul e
Ret ur nSchedul e,
st at us-ack-1i st
St at usAckLi st,
speci fic-avp-1ist
Speci fi cAVPLI st ,
avp-li st
AVPLIi st ,
spot beam nmap
Spot Beamnivap,
bearer-tables
Bear er Tabl es,
gps-epheneris
GPSEpheneri s,
system i nfo-i ndex
Syst eml nf ol ndex,
bear er -t abl e- updat e
Bear er Tabl eUpdat e

54 Bearer Control SDU Payloads
5.4.0 General

NOTE: Throughout clauses 5.4.1 to 5.4.15, the ASN.1 defines components of SDUPayload, while the figures
illustrate the entire BCtSDU structure (i.e. including the fields bct-sdu-follows and type-and-length).

54.1 ConnPDU

The ConnPDU SDU istransferred in a connection specific BCtPDU and is only used when multiple Bearer Connection
PDUs are to be transferred within a single Bearer Control PDU. The SDU Payload contains a BCnPDU and the format
isshown in Figures 5.40 and 5.41.
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(MSB) Bit No (LSB)
8 7 16 5 4 13 12 1
X 0 0 0 0 s-length Octet 1
| BCnPDU |
Octetn<9

Figure 5.40: ConnPDU Bearer Control SDU (Short Length)

(MSB) Bit No (LSB)
8 7 6 5 4 3 12 1
x |1 ]o o o o o o |  oOcetl
length T Octet2
! BCnPDU !
Octetn<258

Figure 5.41: ConnPDU Bearer Control SDU (Extended Length)

If the Bearer Connection needs to send HDL C signalling information, such as a selective rgject (SREJ), or if only a
small segment isto be transferred, it may not utilize the entire allocation offered by the transmit scheduler within the
Bearer Control process. When this occurs, the transmit scheduler within the Bearer Control process may offer the
residue of the allocation to the same Bearer Connection process. This BCtSDU should be used when the transmit
scheduler receives multiple, consecutive segments from the same Bearer Connection process for transmission in the
same block or dot (subject to the maximum size limit of a BCtPDU).

If the transmit scheduler offers resource to another Bearer Connection before offering the residue of ablock or sot to
the current Bearer Connection, the Bearer Connection PDUs will be encapsul ated within different Bearer Control
PDUs.

Where one or more ConnPDU SDUs are used to carry multiple segmentsin a BCtPDU, the first segment shall be
carried in the first ConnPDU and the last segment in the BCt-Payload field of the BCtPDU. Similarly, on reception of a
BCtPDU containing one or more ConnPDU SDUSs, the ordering of the datais such that the first ConnPDU SDU is
processed first, followed by the next ConnPDU SDU, until all ConnPDU SDUs are processed. The data contained in the
BCt-Payload is processed last.

54.2 Status
54.2.0 General

The Status SDU istransmitted in a BCtPDU to transfer information about the queue status for a specific connection at
aUE to the RNC and is used for the purpose of requesting resources. A detailed description on the use of this SDU is
provided in ETSI TS 102 744-3-2 [10]. The SDU-Payload has the following structure:

Status ::=
SEQUENCE {
sequence- nunber
SequenceNunber,
retry-count
I NTEGER (0. . 15),
queue-| ength
SEQUENCE {
exponent
I NTEGER (0. . 15),
manti ssa
I NTEGER (0..1023)

tine- head
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I NTEGER (0. .511),
delivery-rate
I NTEGER (0. .511),
status-avp-1ist
AVPLi st OPTI ONAL
}

The format of the BCtSDU when carrying a Status PDU is as shown in Figure 5.42.

(MSB) Bit No (LSB)
8 7 '6 5 4 3 2 :1
X 0 0 0 1 1 0 0 """_O_c_te_:t_i_
sequence-number retry-count o _O_c_te_:t_é )
exponent < o _O_c_te_:t_é )
mantissa > < o _O_c_te_zt_éi )
time-head > < o _O_c_te_:t_.f_: )
delivery-rate > o _O_c_te_zt_é )

Figure 5.42: Status Bearer Control SDU

The retry-count parameter shall be set to zero if the Status SDU is transmitted in areserved dot. If transmitted in a
contention dlot, retry-count shall initially be set to one and incremented for each retransmission required (in a
contention slot). The format of the BCtSDU when carrying a Status PDU with status-avp-list included is as shown in
Figure 5.43.

(MSB) Bit No (LSB)

8 17 6 5 4 :3 :2 i1
X 1 0 7 0 7 0 7 0 7 0 | 1 """_O_C_t(_at_i_
length © octet2
sequence-number retry-count o _O_c_t(_at_?: )
exponent < o _O_c_t(_at_zi )
mantissa >> < o _O_c_t(_at_é )
time-head > < o _O_c_t(_at_é )
delivery-rate > o _O_c_t(_at_% )

I status-avp-list I

~ octetn

Figure 5.43: Status Bearer Control SDU with optional Status AVP List

5421 SequenceNumber

Thisfield contains a sequence-number which isincremented for each Status M essage sent.

SequenceNunber ::=
I NTEGER (0. . 15)
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5422 Queue-length

This parameter provides the queue-length in units of bytes. It is divided into two parts, afour bit exponent and aten bit
mantissa. The queue length can then be calculated as follows:

queue-length = mantissa x 2&®onent
When sending the parameter, queue-length shall be expressed with the maximum possible precision.

5423 Time-head

Time-head refers to the delivery time of the first PDU in the calling process queue. The units of time-head arein 80 ms
units, offset by the time the Status SDU was created minus 8 s. The expected delivery times of the head of the queueis
therefore calculated from the value time-head according to the following formula:

Expected-delivery-time = time-head x 0,08 s+ time-of-creation-of-SDU - 8 s

If the delivery timeistoo large to fit in the field, the maximum field value Ox1FF shall be used. If the delivery time was
more than 8 s earlier than the SDU creation time, afield value of 0x000 shall be used.

The parameter is intended for the purpose of policing QoS. If expected-delivery-time is more than (after)
time-of-creation, the queue is currently ahead of schedule, exceeding the QoS. A negative value of (expected-delivery-
time minus time-of-creation) means that the rate of servicing the queue up to now has fallen below minimum QoS, and
that the rate needs to be increased to catch up. To report a negative value an offset of 8 seconds is added to the
definition of time-head. Vauesimplying alag by more than 8 seconds are clipped to 8 seconds, as the service QoSis
already critical; 8 secondsis a value chosen to represent deliveries significantly failing QoS.

5424 Delivery-rate

The delivery-rate parameter gives the required delivery rate as calculated by the UE such that the entire queue at the UE
can be delivered meeting the specified QoS. The parameter is defined in units of 128 bytes/s.

5.4.25 Status-avp-list

The status-avp-list may carry information from the UE to the RNC, such as Received Signal Quality. This parameter is
of type AVPList which is defined as follows:

AVPLi st ::=
SEQUENCE OF BCt AVP

The data type BCtAVP isdefined in clause 5.7.

54.3 BulletinBoard
5.4.3.0 General

The BulletinBoard SDU istransferred in a Broadcast BCtPDU used to transfer information to all UEs about the current
bearer. The BulletinBoard SDU is transmitted at regular intervals, but not necessarily in every frame. If a BulletinBoard
SDU is scheduled for transmission in a particular frame, then:

e theBulletinBoard SDU shall be the first BCtSDU within the Broadcast BCtPDU (i.e. immediately after the
BCtPDU header); and

. this Broadcast BCtPDU shall be transmitted as the first BCtPDU in the first FEC Block (see ETS
TS 102 744-2-1[8]) of the frame.

The SDU Payload has the following structure, with format shown in Figures 5.44 to 5.46:

Bul | eti nBoard ::=
SEQUENCE {
rnc-id
I NTEGER (0. . 255),
net - ver
I NTEGER (0. . 15),
frame-no
Fr ameNunber,
sh- presence

ETSI



43 ETSI TS 102 744-3-1 V1.1.1 (2015-10)

CHA CE {
sh- not - present
SEQUENCE {
spot - beam pr esent
BOOLEAN, -- FALSE
f-bearer
FwdBear er,
bct-id
BCt I D

sh- present
SEQUENCE {
spot - beam pr esent
BOOLEAN, -- TRUE
f - bearer
FwdBear er ,
bct-id
BCt | D,
spot - beam i d
Spot Bean D
}

b
bb-avp-1i st
AVPLi st OPTI ONAL

(MSB) Bit No (LSB)
'8 17 16 !5 4 13 12 11
x oo o 1]o0 1 1] octet1
rnc-id  Octet2
net-ver <  Octet3
frame-no > ““(_)_(:Ee_t_d: -
0 f-bearer bct-id o (_)_cge_t_S_ -

Figure 5.44: BulletinBoard Bearer Control SDU (sb-not-present)

(MSB) Bit No (LSB)
'8 17 16 5 4 3 12 1
X 0 0 0 1 1 0 0 o (_)_C:Ee_t_l_ -
rnc-id  Octet2
net-ver <  Octet3
frame-no > o (_)_c:Ee_t_Af_ -
1 f-bearer bct-id o (_)_c:Ee_t_E; -
spot-beam-id o (_)_c:Ee_t_G_ -

Figure 5.45: BulletinBoard Bearer Control SDU (sb-present)
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(MSB) Bit No (LSB)
'8 7 6 15 4 13 12 1
X 0 0 0 1 slength ""(_J_(:Ee_t_l“
rnc-id  Octet2
net-ver <  Octet3
frame-no > ____E)}:E(e_t_ﬂ: -
0 f-bearer bct-id o (_)_c:Ee_t_E; -
I bb-avp-list A
Octetn<9

Figure 5.46: BulletinBoard Bearer Control SDU (sb-not-present with bb-avp-list)

543.1 Rnc-id

This 8-hit field is used to identify a RNC within aregion. The purpose of the field isto assist with the process of
recovery in the event that a channel is allocated to another RNC.

543.2 Net-ver

This4-bit field is incremented whenever the RNC performs a software reset, or whenever the information held about
UEs by the particular bearer may be obsolete. The purpose of the field is to assist with the process of recovery in the
event of a problem within the RNC.

5.4.3.3 FrameNumber

Thisfield isa 12-bit field of type INTEGER (0x000 .. OxFFF). The valueis used to identify the Frame Number of the
Bearer Control at the RNC. The purpose of the field isto synchronize deep mode and ciphering operation between the
RNC and the UE.

FranmeNunber ::=
I NTEGER (0. .4095)

5434 Spot-beam-present

ThisBOOLEAN field indicates whether the optional spot-beantid field is present.

5.43.5 FwdBearer

Thisfield isa3-bit field which is used to identify this Forward Bearer Number within the Bearer Control. The purpose
of the field isto assist with the process of locating the UE within the Bearer Control.

5.4.3.6 BCtID

Thisfield isa4-bit field which is used to identify this Bearer Control within the Spot Beam (identified by spot-beantid,
if present) at a particular RNC (identified by the rnc-id). The purpose of the field isto identify error conditions within
the UE.

B&QID::=
I NTEGER (0. .15)

5.4.3.7 SpotBeamID

The spot-beam+id field specifies the spot-beam in which the bearer is being transmitted.

SpotBeam D :: =
| NTEGER (0. . 255)
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5.4.3.8 BB-avp-list

The bb-avp-list field is used to carry various configuration parameters which are intended for al UEs on the forward

bearer. The field is of datatype AVPList which is defined as follows:

AVPLi st ::=
SEQUENCE OF BCt AVP

The data type BCtAVP isdefined in clause 5.7.

544 ReturnSchedule
5440 General

The ReturnSchedule SDU is sent in a Broadcast BCtPDU to transfer information to UES about the availability of slots
in the return direction, and may also be transmitted to a specific UE to allocate dedicated return channel resources. The

SDU Payload has the following structure;

Ret ur nSchedul e: : =
SEQUENCE {

ret urn- channel - no

Ret Channel Nunber,
bear er-type-and- spoti d-i ncl uded

BOOLEAN,
res-pl an-i ncl uded

BOOLEAN,
nunber - of - sl ot - pl ans

I NTEGER (1..4),
bearer-type-and-spotid

SEQUENCE {

r-bearer-type
Ret ur nBear er TypeShort
spot - beam i d
Spot Beaml D

} OPTI ONAL,
sl ot - pl ans

SEQUENCE SI ZE (1..4) OF SlotPl an,
res-plan

Resour cePl an OPTI ONAL,
tben-id-1ist

SEQUENCE SI ZE (0..32) OF Transl at edBear er Connecti onl D

54.4.1 RetChannelNumber

5.4.4.1.0 General
Thisfield is used to specify the Channel Number to which the Return Schedule applies.

Ret Channel Nunber ::=
SEQUENCE {
of f set
O fset,
channel -i ndex
Channel | ndex

}
If RetChannelNumber is 0 or OxFFFF, thisindicates that the channel is unavailable.
544.1.1 Offset

The offset field is a one bit field defined as follows:

Offset ::=
I NTEGER (0. . 1)
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Itisinterpreted as shown in Table 5.4.

Table 5.4: Offset Field Values

Offset Value: Interpretation
0: 0 Hz offset
1: +1,25 kHz offset
5.4.4.1.2 Channelindex

The remaining 15 bits represent the channel-index field, which is expressed as a hexadecimal number, such that the
L-Band transmit frequency can be calculated as described in ETSI TS 102 744-2-1 [8]. The return channel centre
frequency is calculated from channel-index and offset as follows:

return frequency [MHZ] = channel-index x 0,0025 + offset x 0,00125 + 1 611,500

The data type Channellndex is defined as follows:

Channel | ndex :: =
I NTEGER (0. .32767)

5.4.4.2 Bearer-type-and-spotid-included

The bearer-type-and-spot-id-included field is of type BOOLEAN, and if set to '1' indicates that the
bearer-type-and-spot-id sequence is included.

5.4.4.3 Res-plan-included

The res-plan-included field is of type BOOLEAN, and if set to '1' indicates that the res-plan field is present.

5444 Number-of-slot-plans

Thisfield is used to specify the number of slot-plansincluded in the ReturnSchedule SDU.

5445 ReturnBearerTypeShort

The value in r-bearer-type field specifies the type of return bearer that shall be used by the UE in conjunction with the
particular Return Schedule and the data type ReturnBearerTypeShort is defined as follows:

Ret ur nBear er TypeShort: : =

I NTEGER {
r 20t 05g- or - r 80t 059 (0),
r20t1q (1),
r5t2g-or-r20t2q (2),
r 5t 45qg- or - r 20t 45q (3),
r20t 1g-or-r80t1q (4),
r5t 1x-or-r20t1x (5),
r 5t 2x- or-r 20t 2x (6),
r 5t 45x- or -r 20t 45x (7),
r 80t 25x4 (8),
r 80t 5x4 (9),
r 80t 25x16 (10),
r80t5x16 (11),
r 80t 25x32 (12),
r 80t 5x32 (13),
r 80t 25x64 (14),
r 80t 5x64 (15)

} (0..15)

Bearer types are defined in ETSI TS 102 744-2-1 [§].

ReturnBearerTypeShort does not make a distinction based upon the use of the Distributed Unique Word burst format
asitisimplied by the UE Class.

If the field r-bearer-typeis not included then the ReturnBearerTypeShort is broadcast to UEs in the
ReturnBearerType AVP (seeclause 5.7.3).
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5.4.4.6 SpotBeamID

The spot-beamtid field is used if the bearer control at the RNC supports return channels associated with multiple

spot beams; e.g. when the forward bearer (on which this schedule is sent) is transmitted in the regional beam but narrow
beams are available to receive return channel transmissions. In this case, the spot-beam-id field specifies the spot beam
to which the return schedule applies. The value of zero (0x00) is specifically used as aglobal beam identifier while the
value of 255 (OxFF) shall be treated by the UE asif the spot-beam+id field was not present. The data type SpotBeaml D
isdefined in clause 5.4.4.7.

5.4.4.7 SlotPlan
Values of dot-plans are defined as shown in Figure 5.47.

Strsu'lcotture Slotn slot (n+4) Slot (n+8)
| |
0 Not used
| R | R |
1
2 | R RIR[R]R]
s | R 'R | R | R | C|
| R R | R | c | c|
4
5 | R R | c|c | c|
‘ R ‘C\C‘c‘c‘
6
, rRIRrR[R]IR[R[R]R][R]
s | RIR[R[IR[R[R][R[C]
9 'R R|R|R|[R|R]|[cC]|c|
w L RIR|IR[R[R]C[c]c]
w | RIR[R|R|Cclc]|c]|c|
12‘R‘R‘R‘C‘C‘C\C\C\
13‘R‘R‘C‘C‘C‘C‘C‘C\
14‘R‘C‘C‘C‘C‘C‘C‘C\
15‘C‘C‘C‘C‘C‘C‘C‘C\

R=Reserved C=Contention (random access)

Figure 5.47: SlotPlan Structure

The values of dot-plan are defined in relation to a slot number, where four (short) slots may be combined to provide a
long (reserved) slot, asisthe casein slot structures 1 to 6. The actual slot duration (in ms) depends on the return bearer
type (see clause 5.4.5.5) in use as shown in Table 5.5.

Table 5.5: Slot Durations vs. Return Bearer Types

R-Bearer-Type Short Slot Duration Long Slot Duration
0,4 20 ms 80 ms
1 n/a 20 ms
2,3,5,6,7 5 ms 20 ms
810 15 80 ms (not used)
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5448 ResourcePlan

Theres-plan field, if present, indicates whether or not reserved slots for the slot plan(s) have Translated Bearer
Connection IDs listed below. The mapping of Trandated Bearer Connection IDs to reserved slotsis explained in ETSI
TS 102 744-3-2 [10].

If res-plan is not present, then Translated Bearer Connection IDs are included for all reserved sotsin the dot plan, or
there are no reserved dlotsin the plan.

If res-plan is present, each bit in res-plan is associated with areserved dot in the slot plan. Starting with the first
reserved dot in the first dot plan, working through the first slot plan and then starting with the first reserved slot in the
second slot plan, etc., each reserved slot is taken in turn and has a corresponding bit in res-plan. The number of reserved
slots depends on the number of dot plans specified as well as the actual slot plan(s) specified. The number of reserved
slots for each slot plan can be determined from Figure 5.47. The total number of corresponding bits required in res-plan
isthen equal to the sum of the reserved slots specified in each of the dot plansincluded in the Return Schedule.

Theresulting res-plan field is constructed such that it is aligned to a 4-bit boundary. It is packed such that the first
(most-significant bit) relates to the first reserved slot etc., up to the total number of corresponding bits. Any unused bits
(up to the next four-bit boundary) at the end of res-plan are set to zero.

Asaresult of the above, the ResourcePlan typeis defined as follows:

ResourcePlan :: =
CHA CE {

res-pl and

BIT STRING (SIZE (4)),
res-pl an8

BIT STRING (SIZE (8)),
res-planl2

BI T STRING (SIZE (12)),
res-planl6

BI T STRING (SI ZE (16)),
res-pl an20

BI T STRING (SIZE (20)),
res-pl an24

BI T STRING (SI ZE (24)),
res-pl an28

BI T STRING (SIZE (28)),
res-pl an32

BI T STRING (SIZE (32))

5.4.4.9 Return Schedule Examples
This clause provides examples of different Return Schedules and shall not be considered as exhaustive.

The example shown in Figure 5.48 illustrates the case where only contention slots are available on this channel for
mobiles tuned to this bearer.

(MSB) Bit No (LSB)
'8 17 ie 15 4 i3 2 i1
X 0 0 | 1 7 0 0 7 1 7 0 ““(_)_(:Ee_t_l_ -
return-  Octet2
channel-no o _(_)_c:Ee_t_C; -
0 0 0 0 slot-plan = 15 o _(_)_cEe_t_4_ -

Figure 5.48: ReturnSchedule Example: Contention Slots only
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Figure 5.49 illustrates an example of a Return Schedule using a short BCtSDU structure with the maximum length of
eight octets in the Return Schedule itself. Up to three then-ids can be included in this case, leaving sufficient space for a
res-plan4 field. Since this Resource Plan is limited to four bits, the maximum number of reserved slotsis limited to
four. The example shows slot-plan as either 3 or 11 (both slot plans have four reserved dots). Slot Plans with more than
four reserved slots would require an eight bit res-plan, while for slot plans with less than four reserved dlots, there
would be no requirement to include ares-plan and/or there would be too many then-ids included. Suitable values for
res-plan in this example would be 0111, 1011, 1101 or 1110. The bitmap positions set to '1' select three out of the four
reserved dots specified in slot-plan and associate the translated Bearer Connection 1Ds with the selected dots.

(MSB) Bit No (LSB)
.8 7 6 5 4 3 2 1
X 0 0 1 0 1 1 1
return-
channel-no
0 1 0 0 slot-plan =3 or 11
res-plan4 <
tben-id 1 >
< tben-id 2
> <
tben-id 3 >

Figure 5.49: ReturnSchedule Example: Res-Plan included

Figure 5.50 illustrates an example similar to the one above, however, for avalue of slot-plan equal to 4 or 12 (i.e. three
reserved dots). In this case, there is no requirement to include ares-plan field and the tben-id-list startsimmediately
after the dot-plan field. Thisleavesthe last four bitsin octet 9 unused, which therefore have to be zero padded. These
two examples also illustrate that the first then-id (represented by tben-id 1 in the figures) may start on any 4-bit

boundary.

(MSB)
A

7 6

Bit No (LSB)
5 + 4 +3 2 1

X

0 0

1 0 1 1 1

return-

channel-no

0 slot-plan = 4 or 12

tbcn-id 1

> I<

tbcn-id 2

tbcn-id 3

> zero padding

Figure 5.50: ReturnSchedule Example: All reserved slots allocated

Figure 5.51 illustrates a case where two slot plans are included in one Return Schedule, which for return bearers with a
dlot duration of 5 ms (for short dots) represents a schedul e period of 80 ms. The dlot plans chosen for this example
provide atotal of three reserved dots over the entire schedule period.
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(MSB) Bit No (LSB)
8 17 :6 15 14 3 2 :1
x oo 1 o1 1 1] octet1
return-  Octet2
channel-no o _(_J_(:Ee_t_?: -
0 0 0 1 slot-plan 1 =1 o _(_)_cEe_t_4_ -
slot-plan 2 = 6 < o _(_)_cEe_t_F; -
tben-id 1 >| " octet6
< tben-id 2  Octet7
> |<  Octets
tben-id 3 >| octeto

Figure 5.51: Return Schedule Example: Two Slot Plans included

A representation of areturn burst slot plan associated with the example schedule (assuming ot durations of 20 ms and
5 ms), together with the allocation of tben-ids, is shown in Figure 5.52.

Slot Slot Slot Slot Slot Slot Slot
#0 #4 #8 #12 #13 #14 #15
tBCnid 1 tBCnlid 2 tBCnid 3 Cont |Cont |Cont |Cont
) 20ms v 20ms v 20ms “5ms 5ms 5ms 5ms‘
SlotPlan 1 (= 1) Slot Plan (2 = 6)

>
»

A
\é
-~

Figure 5.52: Example Return Slot Plan for 80 ms Schedule Period

Figure 5.53 illustrates an example of a Return Schedule using along BCtSDU structure and where the bearer-type and
spot-beamtid fields are included. In this particular example, no res-plan isincluded, so for al reserved dlotsa
corresponding then-id isincluded in the tben-id-list.

Although all the examples provided in this clause are of return schedules with single, dual and triple slot-plans,
quadruple slot-plans are also possible (corresponding to a return schedule period of 160 ms for return bearers with a dot
duration of 5 msfor short dlots).
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(MSB) Bit No (LSB)

©8 7 6 5 4 13 12 1
x |1 o o o o 1 0| oOcet1
length  Octet2
return-  Octet3
channel-no ____E)}:E(a_t_él_-
1 0 1 0 r-bearer-type o (_)_c:Ee_t_S_ -
spot-beam-id o (_)_c:Ee_t_E; -
slot-plan 1 slot-plan 2 o _(_)_cEe_t_7_ -
slot-plan 3 < o _(_)_cEe_t_S_ -
tben-id 1 >| octeto
< tben-id 2  Octet10
> |<  Octet11
tben-id 3 > octet12

I tben-id-list I

(continued) o (_)_cEe_t_n_ -

Figure 5.53: ReturnSchedule Example: bearer-type-and-spotid included

All of the above examples are appropriate for when the Return Schedule is transmitted in a broadcast BCtPDU for
alocation of resources to multiple mobile terminals. The Return Schedule is also used to allocate dedicated resources to
individual mobile terminals, in which case it will be transmitted in a BCtPDU addressed to a specific mobile terminal.
In this case there is no requirement for inclusion of tBCnID list asthe tBCnID isimplied by the BCtPDU addressing
mechanism. This mode of operation istypically used for allocation of resources to a specific mobile terminal for High
Data Rate (HDR) operation. Figure 5.54 illustrates the ReturnSchedule for allocation of resources to a specific mobile
terminal, this example allocating resources using a single slot plan (scheduling period is 640 ms).

(MSB) Bit No (LSB)
18 17 16 .5 :4:3:2: 1]

X 1 0 0 0 0 1 0 o (_)_(:Ee_t_l_ -
Length  Octet2
return-  Octet3

channel-no ""(_)_(:Ee_t_ﬂ:-

1 1 0 0 r-bearer-type o (_J_(:Ee_t_E: -

spot-beam-id o (_)_(:Ee_t_6_ -
slot-plan Res-plan o _(_)_cge_t_{ -

Figure 5.54: ReturnSchedule Example for use within addressed BCtPDU

545 StatusAckList

The StatusAckList SDU istransferred in a Broadcast BCtPDU and is used to acknowledge the receipt of status
messages from UEs. The SDU Payload has the following structure:

St at usAckList:: =
SEQUENCE (1..64) OF StatusAck
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with StatusAck defined as follows:

StatusAck ::=
SEQUENCE {
sequence- nunber
SequenceNunber,
tbcn-id
Tr ansl at edBear er Connecti onl D

}

where sequence-number is equal to the sequence number (defined in clause 5.4.2.1) sent in the Status SDU to be
acknowledged. The format is as shown in Figure 5.55.

(MSB) Bit No (LSB)
'8 17 16 5 4 :3 12 :1
X 0 0 1 1 slength | O_ c_:t;a; _1_
sequence-number 1 |< | O_ c_:t;aE _2_
then-id 1 S (5 (_:t_eE :3)_
sequence-number2 < | (5 ét_eE ;1_
tben-id 2 > Octet 5.

! status-ack-list !

(continued) Octetn <9

Figure 5.55: StatusAckList Bearer Control SDU (short length)

An extended length field is required to describe the length of the schedule if more than four tben-ids are acknowledged
inthe list, as shown in Figure 5.56.

(MSB) Bit No (LSB)
8 7 6 5 4 3 2 :1
x [1 o o o o 1 1] Octet 1
length | (5 c_:t_eE _2_
sequence-number1 < | O_ c_:t_er?:_
then-id 1 s (5 (_:t_eE ;1_
sequence-number2 < | O_ c_:t_eE;S_
then-id 2 S (5 (_:t_eE ES_

' status-ack-list '

(continued) Octetn <
130

Figure 5.56: StatusAckList Bearer Control SDU (extended length)

5.4.6 QRate

The QRate SDU istransmitted in aBCtPDU to transfer information about the characteristics of the traffic being
presented at the input to a specific connection to the RNC. The SDU-Payload currently only carries a QueueRate
parameter and is formatted as below with structure as shown in Figure 5.57.

QRate ::=

SEQUENCE {
gr-range
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QRat eRange,
gr-val ue
QRat eVal ue

}
where

QRat eRange :: =

I NTEGER (0. .3)
QRateVal ue :: =

I NTEGER (0. . 63)

(MSB) Bit No (LSB)

18 7 i6 5 4 i3 i2 i
X 0 1 0 0 0 0 0 _"""O_C_tét_i_
gr-range gr-value o _O_c_te_zt_é )

Figure 5.57: QRate SDU

The default definition of the QRate SDU isto carry a queue-rate parameter that gives the required delivery rate as
calculated by the UE such that the entire queue at the UE can be delivered while meeting the specified QoS. The
parameter is defined as shown in Table 5.6.

Table 5.6: QRate Range and Value Interpretation

QRate Range [Minimum Rate QRate Value units Rate Range (kbit/s)
(kbit/s)
00 0 5 Octets per 80 ms (500 bps) 0to 31,5
01 32 10 Octets per 80 ms (1 kbps) 321095
10 96 20 Octets per 80 ms (2 kbps) 96 to 222
11 224 40 Octets per 80 ms (4 kbps) 224 t0 476

The UE shall periodically update the QRate information towards the RNC as shown in the Default Update Rate column
of the above table. The approach for calculation of the value to be provided in this SDU by the UE is described in ETSI
TS 102 744-3-2 [10].

5.4.7 QLen

The QLen SDU istransmitted in aBCtPDU to transfer information about the state of the queue for a specific
connection to the RNC and is used for the purpose of requesting resources for Background class connections and
Interactive class connections with low information rate. A detailed description on the use of this SDU is provided in
ETSI TS 102 744-3-2 [10]. The SDU-Payload currently only carries a Queue Length parameter and is formatted as
follows:

Qlen :: =
SEQUENCE {
gl -range
QLenRange,
gl -val ue
QLenVal ue

}
where:
QLenRange :: =
I NTEGER (0. . 3)

QLenVal ue :: =
| NTEGER (0. . 63)
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The format of the BCtSDU when carrying a QLen SDU containing only queue length information is as shown in
Figure 5.58.

(MSB) Bit No (LSB)
'8 7 :6 5 4 :3 12 1
X 0 1 0 1 0 0 0 """_O_C_t(_at_i_
gl-range gl-value o _O_c_t(_at_é )

Figure 5.58: QLen SDU

The purpose of the QLen SDU isto carry a queue-length parameter that reports the required volume of data for the
entire queue at the UE. The parameter is defined as shown in Table 5.7.

Table 5.7: QLen Range and Value Interpretation

QLen Minimum Value QLen Value Qlength Range supported
Range (octets) Unit (octets) (octets)

00 0 32 0to 2016

01 2048 128 204810 10 112

10 10 240 512 10 240 to 42 496

11 43 008 2048 43 008 to 172 032

If the queue length exceeds 172 032 octets, then the maximum value 172 032 octets shall be reported, and continue to
be reported when the Significant Delta QLen volume of data has been transmitted. The approach for calculation of the
value to be provided in this SDU by the UE isdescribed in ETSI TS 102 744-3-2 [10].

5.4.8 SpecificAVPList

The SpecificAVPList SDU may be used within a Broadcast BCtPDU to direct information at a specific UE, a
connection within a UE, or hardware within a UE (depending upon the AV P context), for instance when atiming,
frequency or power correction isrequired. The SDU Payload has the following structure, with format as shown in
Figures 5.59 and 5.60:

Speci fi cAVPLi st ::=
SEQUENCE {

reserved
BIT STRING (S| ZE(4)),

tbcn-id
Tr ansl at edBear er Connect i onl D,

bct -avp-1i st
SEQUENCE OF BCt AVP

(MSB) Bit No (LSB)
'8 7 16 5 14 3 :2 1
X 0 1 1 0 slength | O_ c_:t;a; _1_
reserved < 1 (5 (_:t_e; _2_
then-id S Octet 3.
E bct-avp-list E
| Octetn<9

Figure 5.59: SpecificAVPList Bearer Control SDU (short length)
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(MSB) Bit No (LSB)

'8 17 16 !5 14 3 :2:1
x [1 o o o 1 1 o] Octet 1
length | (5 c_:t_eE _2_
reserved < 1 (5 (_:t_e; :3)_
tben-id > Octet 4.

! bct-avp-list !

""" Octetn

Figure 5.60: SpecificAVPList Bearer Control SDU (extended length)

The datatype TranslatedBearerConnectionID is defined in clause 5.1.5.10, while BCtAVP is specified in clause 5.7.

549  AVPList

The AVPLIist SDU may be used in any of the following ways:
. in aBroadcast BCtPDU to change global parameters within all UEs tuned to the forward bearer;

. in a Common Signalling BCtPDU (RegisterAck) to carry timing and return link reference level information to
aUE; and

. in a Connection Specific BCtPDU (i.e. which is addressed by atbcn-id) to change parametersin a specific UE,
in a specific Bearer Control within a UE, or specific hardware within a UE.

If the AVPList SDU is contained in a Broadcast BCtPDU (referred to as a broadcast AV PList throughout the present
document), then it shall be transmitted as the first BCtSDU in the BCtPDU (i.e. immediately after the BCtPDU headey).
In addition, if the ForwardBearerCodeRate AVP is present, the AVPIist shall be transmitted in the first BCtPDU of
an FEC block. If aBulletinBoard SDU is scheduled for transmission in the same FEC Block (see ETSI TS 102 744-2-1
[8]) then the bb-avp-list (see clause 5.4.4.8) shall be used to carry these AV Ps instead (i.e. within a Broadcast BCtPDU,
AVPList SDU and BulletinBoard SDU are mutually exclusive).

The SDU Payload has the following structure, with format as shown in Figures 5.61 and 5.62:

AVPLi st ::=
SEQUENCE OF BCt AVP

(MSB) Bit No (LSB)
'8 {7 ‘6 5 4 i3 2 i1

Jo s & o[ cewn [ ommn

_____ Octet 2

E bct-avp-list E ------------

[ Octetn<9

Figure 5.61: AVPList Bearer Control SDU (short length)
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(MSB) Bit No (LSB)
'8 7 6 5 4 3 1

Tile o o 1 1 1] ot
length | (5 c_:t_eE _2_
_____ Octet 3.
E bct-avp-list E ------------
______ Octetn’

Figure 5.62: AVPList Bearer Control SDU (extended length)

The datatype BCtAVP is specified in clause 5.7.

5.4.10 SpotBeamMap

5.4.10.0 General

This SDU is used to describe spot beam contour information to the UEs and has the following structure, with format as

shown in Figure 5.63:

Spot Beamvap: : =
SEQUENCE {
spot beam nap- ver si on
| NTEGER (0. . 255),
tot al - nunber - of - spot s
| NTEGER (0. . 255),
spot beam nap- nunber
I NTEGER (0. . 255),
spot beaminfo-1ist
SEQUENCE OF Spot Beaml nf o

(MSB) Bit No (LSB)

8 17 6 5 4 :3 © 1
x [1 o o 1 o o | Octet 1
length | (5 c_:t_eE _2_
spotbeam-map-version | ¢ O_ c_:t:e:t :3:_
total-number-of-spots | (5 ét_eE ;1_
spotbeam-map-number | (5 ét_eE _5_

\ spotbeam-info-list \

""" Octetn

Figure 5.63: SpotBeamMap Bearer Control SDU

5.4.10.1

Spotbeam-map-version

The spotbeam-map-version field is used to indicate to the UEs that the spotbeam information has been updated and that
it should obtain a complete list of spotbeam map information prior to taking any further action.

5.4.10.2

Total-number-of-spots and spotbeam-map-number

The parameters total-number-of-spots and spotbeam-map-number are provided in order for the UE to track the
reception of spotbeam maps if a complete set of spotbeam maps is transmitted in a number of SpotBeamMap SDUSs.
This would be the case if the capacity of the physical layer is insufficient to transmit all SpotBeamInfo elementsin a
single SDU, or if the complete spotbeam-info-list would exceed the maximum length of the BCtPDU.
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The total-number-of-spots parameter specifies the total number of spotbeam maps provided in the set. The parameter
carries the same value in each of the SpotBeamMap SDUSs transmitted.

The spotbeam-map-number parameter gives the sequence number of the first SpotBeaminfo element in the
SpotBeamMap SDU, i.e. for the first SpotBeamMap SDU in a set, spotbeam-map-number equals 1.

5.4.10.3 SpotBeaminfo
5.4.10.3.0 General

The spot-beam-info structure is defined as follows, with format as shown in Figures 5.64 and 5.65:

Spot Beam nfo: : =

SEQUENCE {
spot beam i d
Spot Beanl D,
reserved
BI T STRING (SIZE (4)),
sb-prf
I NTEGER (0. .3),
sh-data
CHO CE {
sb-vertices
SEQUENCE {
sh-type
Spot BeanVapType, -- sb-type = 0
nunber - of -vertices
I NTEGER (0. .63),
sb-vertex-Iist
SEQUENCE OF Spot beanVert ex
}
regul ar - sh
SEQUENCE {
sh-type
Spot BeamvapType, -- sbh-type =1
spot beam azi nmut h
Spot BeamAzi nut h,
spot beam el evati on
Spot BeanEl evati on,
spot beam r adi us
Spot BeanRadi us
}
}
}
(MSB) Bit No (LSB)
8 v ® S5 4 3 2 1
spotbeam-id Octet 1
reserved sb-prf 0 0 Octet 2
number-of-vertices Octet 3
Octet 4
| spotbeam-vertex-list |
Octet n

Figure 5.64: SpotBeamInfo Structure using Spotbeam-Vertex-List Format

ETSI



58 ETSI TS 102 744-3-1 V1.1.1 (2015-10)

(MSB) Bit No (LSB)
8 7 6 5 4 3 2 1
spotbeam-d | (5 (_:t_e; _1_
reserved sb-prf 0 1| (5 (_:t_e:[ _2_
spotbeam-azimuth | ¢ O_ (_:t_e:t :3:_
spotbeam-elevation | 4 (5 ét_eE ;1_
spotbeam-radius | (5 ét_eE _5_

Figure 5.65: SpotBeamInfo Structure using Regular Spotbeam Format

The datatype SpotBeamID is defined in clause 5.4.4.7.
5.4.10.3.1 Sb-prf

The value in the sb-prf field indicates to the UE the spot beam preference level, i.e. which spot-beam the UE should
move into (or the spot beam to which the mobile should make arequest to move into). If there is more than one suitable
spot beamn to chose from then the UE shall choose the one with the highest sb-prf value.

5.4.10.3.2 SpotBeamMapType

The value in the two-bit field sb-type specifies the format of the remaining octets in the spotbeam-info structure:

Spot BeamvapType :: =
I NTEGER {
spot beam vertex-list (0),
regul ar - spot beam (1)
} (0..3)
Current implementations shall ignore the spot-beam information if sb-typeis set to areserved value.
5.4.10.3.3 Number-of-vertices

The number-of-vertices field specifies the length of the spot-beam-vertex-list expressed as the number of vertices (each
vertex occupies two octets) as defined in clause 5.4.11.3.4.

5.4.10.3.4 SpotbeamVertex

The data type SpotbeamVertex is defined as:

Spot beanVertex ::=
| NTEGER (0. .65535)

and the value of a SpotbeamVertex is calculated as follows:
Spot BeanVer t exVal ue = [ 360( ¢+90)] +6+180
where:

0 := Latitude in degrees, rounded to the nearest integer with
(90°S = -90) < ¢ < (90 = 90°N)

and:

0 := Longitude in degrees, rounded to the nearest integer with
(180°W= -180) < 0 < (179 = 179°E)

Values between OxFE88 and OxFFFF are reserved.
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5.4.10.3.5 SpotBeamAzimuth
The datatype SpotbeamAzimuth is defined as:

Spot beamAzi muth :: =
I NTEGER (0. . 255)

This element specifies the centre of a spot beam in terms of the azimuth angle from the satellite to the spot beam centre.
The azimuth angle, A, is expressed in degrees and encoded as follows:

A, = (Spot BeamAzi nut h-128)/ 10

5.4.10.3.6 SpotBeamElevation

The datatype SpotbeamElevation is defined as:

Spot beanEl evation :: =
I NTEGER (0. . 255)

This element specifies the centre of a spot beam in terms of the elevation angle from the satellite to the spot beam

centre. The elevation angle, E,, is expressed in degrees and encoded as follows:

E, = (Spotbeantl evation -128)/10

5.4.10.3.7 SpotBeamRadius
The datatype SpotbeamRadius is defined as:

Spot beanRadi us :: =
I NTEGER (0. . 255)

Thisfield describes the boundary of a spot beam as a constant "distance” in terms of satellite-centred azimuth and
elevation angles from the satellite, i.e. the radius:

R= (A, —Ax)? + (B — Ep)?

where A, and E, . are the azimuth and elevation angles which point to the beam centre. The radius Ris expressed in
degrees and encoded as follows:

R = Spot BeanRadi us/ 20

5.4.11 BearerTables
54.11.0 General

The BearerTable SDU may be used by the RNC to signal any changesin the properties of the physical layer return
bearer types and subtypes in a connection specific BCtPDU. The implementation of this SDU is mandatory only for UE
Classes 1 to 3 of RI-Versions below 0x83 (see ETSI TS 102 744-3-5 [13], clause 6.1.2.2). For all UE Classes from
RI-Version 0x83 onwards, this function is provided by the BearerTableUpdate SDU (see clause 5.4.14). The SDU has
the following structure:

BearerTables ::=
SEQUENCE (1..12) OF BearerDefinition

The data type BearerDefinition is specified as follows, with format as shown in Figures 5.66 to 5.68:

BearerDefinition ::=
SEQUENCE {

bearer-tabl e-fol | ows
BOOLEAN,

| owest - codi ng-r at e- i ndex-i ncl uded
BOOLEAN,

codi ng-rat es- of f set s-i ncl uded
BOOLEAN,

codi ng-rat es- usage-i ncl uded
BOOLEAN,

r-bearer-type
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Ret ur nBear er TypeFul |
| owest - codi ng-r at e- i ndex
SEQUENCE {
reserved2
BI T STRI NG (

60

-octet

SI ZE (2)),

| owest - codi ng-r at e- i ndex

Control | ndex
} OPTI ONAL,

codi ng-rates-of fsets-1ist
SEQUENCE SI ZE (10) OF
codi ng-rat es- of f set
I NTEGER (0..3) OPTI ONAL,
codi ng-r at es- usage- bi t map
BIT STRING (SIZE (12)) OPTI ONAL,

reserved4

BI T STRING (SI ZE (4)) OPTI ONAL

-- padding to start
-- on octet boundary

next bearer definition

ETSI TS 102 744-3-1 V1.1.1 (2015-10)

(MSB) Bit No (LSB)
.8 7 6 5 4 3 2 1
X 1 0 0 1 0 0 1| (5 c_:t_eE _1_
lengh | (5 ét_eE t’Z_
btf | lcrii | croi | crui r-bearer-type | (5 ét_eE _3_
=1 |= =1
lowest-coding-rate-index | ¢ (5 ét_eE ;1_
reserved2
offset 1 offset 2 offset 3 offseta | (5 c_:t_eE _5_
offset 5 offset 6 offset 7 offset8 | (5 c_:t_eE ES_
offset 9 offset10 |< | (5 ét_eE _7_
coding-rates-usage-bitmap > | (5 ét_eE é_
' bearer-definition-list '
(continued) | (5 ét_eE _n_

Figure 5.66: BearerTables Bearer Control SDU (all elements present)
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(MSB) Bit No (LSB)
8 17 16 15 4 13 :2 .1
x [1 o o 1 o o 1] Octet 1
length | (5 c_:t_eE _2_
btf | lcrii | croi | crui r-bearer-type | O_ c_:t_er?:_
=1 |= =0
lowest-coding-rate-index | (5 (_:t_e:[ ;1_
reserved2
offset 1 offset 2 offset 3 offsetd | o (5 (_:t_e:[ Z—S_
offset 5 offset 6 offset 7 offset8 | 1 (5 (_:t_e:[ ES_
offset 9 offset 10 reservedd | O_ c_:t:e; _7_
I bearer-definition-list I
(continued) | O_ (_:t;aE _n_

Figure 5.67: BearerTables Bearer Control SDU (coding-rates-usage-bitmap absent)

(MSB) Bit No (LSB)
8 7 +6 5 +4 3 12 1
X 1 0 0 1 0 0 1] (5 (_:t;erl_
lengh | (5 ét_eE t’Z_
btf | lcrii | croi | crui r-bearer-type | (5 ét_eE_S_
=1 | = =1
lowest-coding-rate-index | ¢ (5 ét_eE ;1_
reserved2
< coding-rates-usage-bitmap | (5 ét_ei _7_
> reservedd | (5 ét_eE é_
E bearer-definition-list E
(continued) | (5 ét_eE _n_

Figure 5.68: BearerTables Bearer Control SDU (coding-rates-offsets-list absent)

The BearerTables SDU can be used to describe to the UEs the full set of Return Bearer Types and Subtypesin relation
to each other. A default set of Bearer Tablesis stored in the UE and hence the Bearer Tables SDU needs to include
entries only for those Bearers which are relevant to the particular operational configuration which have changed one or
more of its properties. A detailed description of the application of this SDU can be found in ETS| TS 102 744-3-2 [10].

5411.1 Bearer-table-follows

ThisBOOLEAN flag indicates that the current Bearer Table will be continued in another Bearer Tables SDU. Bearer
Tables may need to be split over several SDUs if the number of octets available in aforward bearer FEC block is
insufficient to accommodate a full Bearer Table.

5.4.11.2 Lowest-coding-rate-index-included

ThisBOOLEAN flag indicates that the field lowest-coding-rate-index isincluded in the structure.
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54113 Coding-rates-offsets-included

ThisBOOLEAN flag indicates that the coding-rates-offsets-list isincluded in the structure.

54114 Coding-rates-usage-included

This BOOLEAN flag indicates that the coding-rates-usage-bitmap isincluded in the structure.

5.4.11.5 ReturnBearerTypeFull

The r-bearer-type field specifies the type of return bearer to which the bearer definition refers. The data type
ReturnBearerTypeFull is defined as follows:

Ret ur nBear er TypeFul | :: =
I NTEGER {
r20t 05q (0),
r80t05q (1)
r80tlq (2)
r20t1lq (3),
r5t2q (4),
r20t2q (5),
r5t45q (6),
r20t45q (7),
r 80t 25x (8)
r80t5x (9)
r5ti1x (10),
r20t1x (11),
r5t2x (12),
r20t2x (13),
r5t45x (14),
r 20t 45x (15)
} (0..15)

5.4.11.6 Controlindex

The value in the lowest-coding-rate-index field is of the following type:

Control I ndex ::=
| NTEGER (0. . 63)

Values of Controllndex provide an index to the columnsin the Bearer Tables (see ETSI TS 102 744-2-1 [8]) where a
step from one column to the next represents a step of 0,5 dB in Carrier-to-Noise (C/N,) Ratio. The Controlindex scale

is based on avalue of zero being equal to C/N, = 36,5 dBHz, with each increment representing an increment in C/N, by

0,5 dB. The lowest-coding-rate-index defines the leftmost column in the bearer table, i.e. the position of the lowest
usable coding rate for the specified bearer type.

5.4.11.7 Coding-rates-offset

The value in the coding-rates-offset fiel ds defines the number of columnsto the next coding rate for the specified
bearer. A value of zero indicates that no further coding rates are specified. The effective Controlindex for a given
coding rate for the specified bearer (i.e. the lowest-coding-rate-index plus the sum of the coding-rates-offset up to the
given coding rate) may be in the range 0 to 79.

5.4.11.8 Coding-rates-usage-bitmap

The coding-rates-usage-bitmap defines which coding rates may be used by the UEs. The leftmost bit in this bitmap
refers to the coding rate in the leftmost column in the bearer table (i.e. the one indexed by |owest-coding-rate-index),
etc.

Thisbitmap is 12 bitsin length (although only 11 bits are required) in order to align to a half-octet boundary. Therefore
the 12t bit in the bitmap is always zero.
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54.11.9 Example BearerTables SDU

An example for the creation of aBearerTables SDU is explained in this clause. Figure 5.69 shows a selection from the
Return Link Bearer Tables.

Sub type L3 L2 L1 R H1 H2 H3 H4 H5 H6
Octets R5T1X 19 21 24 28 31 34 39 42 44 47
Avg Kbit/sec 30,4 | 33,6 38,4 44,8 49,6 54,4 62,4 | 67,2 70,4 75,2

C/No 51.0 | 51,5 52,0 | 52,5 53,0 | 53,5 54,0 54,5 55,0 55,5 | 56,0 56,5 57,0 D) 58,0 58,5 59,0 59,5 60,0 | 60.5
Control Index 6 bit value 29 ¢ 30 D 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

| lowest-coding-rate-index ) ) A ) A )
\ coding-rate-offset 1 2 2 2 3 2 1 2 2

Figure 5.69: Selection from Bearer Table illustrating BearerTables SDU

The leftmost column (lowest-coding-rate-index = 30) contains the L3 bearer coding rate subtype. Moving from left to
right, the next bearer subtype (L2) islocated in the column marked by the Controlindex value 31, hence the first
coding-rates-offset value is 1. Subtype L1 isindexed by a Controllndex value of 33, so the second coding-rates-offset
valueis 2, etc. Thiswill result in a coding-rate-offsets-list of 12223212 2. Sincethislist isof afixed length of ten
coding-rate-offset items, a'0' has to be appended to indicate the end of thelist.

Finally, the coding-rates-usage-bitmap needs to be included. Assuming, for example, that coding rates L3, L2 and H6
are to be excluded, then the bitmap would be0 0111111 10. Another two bits set to zero need to be appended to fill
the entire coding-rates-usage-bitmap, which has a size of 12 hits.

The resulting SDU structure for the above exampleis then as shown in Figure 5.70:

(MSB) Bit No (LSB)
8 7 i6 5 i4 i3 i2 i1
X 1 0 | 0 7 1 7 0 7 0 7 1] (5 (_:t_eE _1_
lengh | (5 ét_eE t’Z_
btf 1 1 1 r-bearer-type =10 | (5 c_:t_eE é_
0 0 lowest-coding-rate-index = 20 | (5 ét_eE ;1_
1 2 2 2 | Octet 5
2 2 2 2 | Octet 6
2 | 0 oot Octet 7
1 1 1 1 1 0 ! 0 ! 0 Octet 8

Figure 5.70: Example BearerTables BCtSDU

5.4.12 GPSEphemeris

5.4.12.0 General

The GPSEphemeris SDU istransferred in a Broadcast BCtPDU and is used to transmit GPS Ephemeris datato UES,
to speed up the acquisition time of their GPS chips, from Cold to Hot acquisition.

Asthe amount of data to be transferred may exceed the capacity of the bearer type suitable for transmission on the
Global Beam, the dataiis split into two separate SDUs, which are distinguished by means of the gps-section field (also
see[5], clause 2.4.3, Table 2-2 and clause 2.4.4, Tables 2-4 and 2-5).

The SDU payload has the following structure:

GPSEpheneris ::=
SEQUENCE {
i odc
| NTEGER (0. .1023),
gps-section
I NTEGER (0. . 3),
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reserved
BI T STRING (Sl ZE(4)),
prn- code
| NTEGER( 0. . 255) ,
gps-data
CHO CE{
-- as appropriate to the value of gps-section
gps-data-first-section

GPSDat aFi r st Sect i on, -- if gps-section =0
gps- dat a- second- secti on
GPSDat aSecondSect i on -- if gps-section =1

5412.1 lodc

Theiodc (issue of data and clock) field is provided as specified in [5], clause 2.4.3 Table 2-2, to specify when the whole
set of ephemeris datais being updated.

54.12.2 PRN-code

The 8-hit prn-code structure is as defined in [5], Table 2-1 (although the Signal Specification only specifies prn-codes
in the range 1 to 32; higher values are for expansion by WAAS or EGNOS).

54.12.3 GPSDataFirstSection
5.4.12.3.0 General

The structure GPSDataFirstSection is defined as follows:

GPSDat aFi rst Section ::=
SEQUENCE {
week- no
| NTEGER (0..1023),
satel lite-accuracy
I NTEGER (0. . 15),
satellite-health
BI T STRING (Sl ZE(6)),
reservedl
BI T STRING (SI ZE(4)),

| NTEGER (- 128..127),

I NTEGER (0. .65535),
reserved2

BIT STRING (S| ZE(2)),
af-0

I NTEGER (-2097152..2097151),
af -1

I NTEGER (-32768..32767),
af -2

I NTEGER (-128..127),
c-rs

I NTEGER (-32768..32767),
delta-n

| NTEGER (-32768..32767),
mO0

| NTEGER (-2147483648..2147483647),
c-uc

| NTEGER (-32768..32767),
eccentricity

I NTEGER (0. .4294967295),
c-us

| NTEGER (-32768..32767)

}

All negative integers are coded in two's complement arithmetic.
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The resulting SDU structure is shown in Figure 5.71.

(MSB) Bit No (LSB)
8 7 *6 5 4 3 2 1
X 1 0 0 1 0 1 0 Octet 1
length Octet 2
< iodc Octet 3
> 0 0 reserved Octet 4
Prn-code Octet 5
< week-no Octet 6
> satellite-accuracy |< Octet 7
health > | reservedl Octet 8
t-gd Octet 9
Octet 10
toc  pemmemem—e---
Octet 11
reserved?2 Octet 12
af-0 Octet 13
Octet 14
Octet 15
a-L oo
Octet 16
af-2 Octet 17
Octet 18
crs  pemeemmeee———
Octet 19
Octet 20
deltan  femmm-m-----
Octet 21
Octet 22
m-0
Octet 25
Octet 26
cuc  peemmemmeme——-
Octet 27
Octet 28
eccentricity
Octet 31
Octet 32
cus  peemmemmeme——-
Octet 33

Figure 5.71: GPSEphemeris Bearer Control SDU (containing GPSDataFirstSection)

5.4.12.3.1 Week-no

The week-no field isas defined in [5], clause 2.4.3 Table 2-2, representing the current GPS week at the start of the data
transmission.
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5.4.12.3.2 Satellite-accuracy

The satellite-accuracy structure is as defined in [5], clause 2.4.3 Table 2-2, being a 4-bit number which provides a
look-up to the User Range Accuracy, whose meaning is defined in [5] clause 2.4.3.2.

5.4.12.3.3 Satellite-health

The satellite-health structureis as defined in [5], clause 2.4.3 Table 2-2 and clause 2.4.5.3, being a set of
six BOOLEAN flags.

5.4.12.3.4 T-gd

Thet-gd field is a satellite group delay correction term, in units of 2-31 seconds as defined for T in[5], clause 2.4.3
Table 2-2 and clause 2.4.3.5.

5.4.12.3.5 T-oc

Thet-oc field is the satellite clock correction parameter T as defined in [5], clause 2.4.3 Table 2-2, in units of
24 seconds.

5.4.12.3.6 Af-2

The Af-2 field isthe satellite clock correction parameter A;, as defined in[5], clause 2.4.3 Table 2-2, in units of
255 sec/sec?.

5.4.12.3.7 Af-1

The Af-1 field isthe satellite clock correction parameter A;; as defined in[5], clause 2.4.3 Table 2-2, in units of
243 sec/sec.

5.4.12.3.8 Af-0

The Af-0 field isthe satellite clock correction parameter A, as defined in[5], clause 2.4.3 Table 2-2, in units of
23! seconds.

5.4.12.3.9 C-rs

The C-rsfield is the amplitude of the sine harmonic correction term to the orbit radius satellite clock correction
parameter C ¢ as defined in [5], clause 2.4.3 Tables 2-4 and 2-5, in units of 25 meters.

5.4.12.3.10 Delta-n

The delta-n field is the mean motion difference from computed value sparameter An as defined in [5], clause 2.4.3
Table 2-5, in units of 2-43 semicircles/sec.

5.4.12.3.11 M-0

The m-0 field is the mean anomaly at reference time parameter M, as defined in [5], clause 2.4.3 Table 2-5, in units of
231 semicircles.

5.4.12.3.12 C-uc

The C-uc field is the amplitude of the cosine correction term to the argument of latitude parameter C . as defined in [5],
clause 2.4.3 Table 2-5, in units of 2-2 radians.

5.4.12.3.13 Eccentricity
The Eccentricity field is the eccentricity parameter e as defined in [5], clause 2.4.3 Table 2-5, unitless, scale factor 2-33,
5.4.12.3.14 C-us

The C-usfield is the amplitude of the sine harmonic correction term to the argument of latitude parameter C ( as
defined in [5], clause 2.4.3 Table 2-5, in units of 2-2° radians.
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54124 GPSDataSecondSection
5.4.12.4.0 General

The structure GPSDatasecondSection is defined as follows:

GPSDat aSecondSection ::=
SEQUENCE {
a- hal f
| NTEGER (0. .4294967295),
t-oe
| NTEGER (0. .65535),
c-ic
| NTEGER (-32768..32767),
onega- 0
| NTEGER (-2147483648..2147483647),
c-is
| NTEGER (-32768..32767),
i-0
| NTEGER (-2147483648. .2147483647),
c-rc
| NTEGER (-32768..32767),
onega
| NTEGER (-2147483648. .2147483647),
omega- dot
| NTEGER (- 8388608. . 8388607) ,
i -dot
| NTEGER (-8192.. 8191),
reservedl
BI T STRING (SI ZE(2))

}

All negative integers are coded in two's complement arithmetic.

The resulting SDU structure is shown in Figure 5.72.
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(MSB) Bit No (LSB)
g ! 5 4 :3 12 1
X o 1 o 1 o | Octet1
ength | Octet2
< odc | Octet3
1 reservedl | (_)E:t_e_t_4_.
Pm-code | (_)_ct_e_t_S_ |
~ Octet6
ahat i
[ Octety
 Octet10
toe  pmeemsmme---
Octet 11
_  Octet12
cic  beeemee-----
Octet 13
 Octet14
omega-0 i
[ octet17
_  Octet18
cis  beemmee—----
Octet 19
 Octet20
o
[ Octet2s
 Octet24
crc e
Octet 25
 Octet26
omega
[ Octet2g
 Octet30
omega-dot | &:{e_t_B_l_ .
[ Octet32
< i-dot  Octet3s
> |reserved?2 ““(_Jz;t_e_t_3_4_.

Figure 5.72: GPSEphemeris Bearer Control SDU (containing GPSDataSecondSection)

5.4.12.4.1 A-half

The A-half field is the sguare root of the semi-major axis parameter AY2 as defined in [5], clause 2.4.3 Table 2-5, in

units of 2-1° meterst2,
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5.4.12.4.2 T-oe

The T-oe field is the reference time ephemeris parameter T, as defined in [5], clause 2.4.3 Table 2-5, in units of
24 seconds.

5.4.12.4.3 C-ic

The C-ic field is the amplitude of the cosine harmonic term to the angle of inclination parameter C, as defined in [5],
clause 2.4.3 Table 2-5, in units of 2-2° radians.

5.4.12.4.4 Omega-0

The omega-0 field is the longitude of ascending node of orbit plane at weekly epoch parameter OMEGA, as defined
in[5], clause 2.4.3 Table 2-5, in units of 231 semicircles.

5.4.12.4.5 C-is

The C-isfield is the amplitude of the sine harmonic term to the angle of inclination parameter C, as defined in [5],
clause 2.4.3 Table 2-5, in units of 2-2° radians.

5.4.12.4.6 I-0

Thei-0 field isthe inclination angle at reference parameter i, as defined in [5], clause 2.4.3 Table 2-5, in units of
231 semicircles.

5.4.12.4.7 C-rc

The C-rcfield is the amplitude of the cosine harmonic correction term to the orbit radiussatellite clock correction
parameter C, as defined in [5], clause 2.4.3 Table 2-4 and Table 2-5, in units of 2-> meters.

5.4.12.4.8 omega

The omega field is the argument of perigee parameter ® as defined in [5], clause 2.4.3 Table 2-5, in units of
231 semicircles.

5.4.12.4.9 Omega-dot

The omega-dot field is the rate of right ascension parameter OMEGADOT as defined in [5], clause 2.4.3 Table 2-5, in
units of 243 semicircles/sec.

5.4.12.4.10 I-dot

Thei-dot field isthe rate of inclination angle parameter IDOT as defined in [5], clause 2.4.3 Table 2-5, in units of
2-43 semicircles/sec.

5.4.13 Systeminfolndex

The Systeminfolndex SDU is a dynamic catalogue of all System Information elements that the RNC is broadcasting on
the current forward bearer. This SDU istransferred in a Broadcast BCtPDU.

The SDU payload has the following structure, with format as shown in Figure 5.73:

System nf ol ndex ::=
SEQUENCE {
i ndex- part s- present
BI T STRI NG {
i ndex- part-one-present (0),
i ndex-part-two-present (1),
i ndex-part-three-present (2),
i ndex- part-four-present (3),
i ndex-part-five-present (4),
i ndex-part-si x-present (5),
i ndex- part-seven-present (6),
reserved (7)

i ndex’— parts
SEQUENCE SI ZE (1..7) OF SEQUENCE {
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i ndex- part - el ement s- present
CHO CE {
i ndex- part - one- el ement s- present
Bi t napPart One,
i ndex- part-two-el enent s- present
Bi t mapPar t Two,
i ndex- part-three-el ements- present
Bi t mapPart Thr ee,
i ndex-part-four-el enent s-present
Bi t napPar t Four,
i ndex-part-five-el ements- present
Enpt yBi t map,
i ndex- part - si x- el enent s- present
Enpt yBi t nap,
i ndex- part - seven- el enent s- present
Enpt yBi t map
b
i ndex- el enent s
SEQUENCE SI ZE (1..8) OF Systenl nf oEl enent

}

Bi t mapPart One :: =

BI T STRING {
primary-bearer-present (0),
spot - beam map- present (1),
gps- epheneri s-present (2),
pl m-i nf o- present (3),
satellite-location-present (4),
satellite-state-vectors-present (5),
ut c-dat e-and-ti me-present (6),
timng-correction-update-interval -present (7)

} (SIZE (8))

Bi t mapPart Two :: =

BI T STRI NG {
common-signal ling-retry-present (0),
max- del ay- and- del ay- r ange- present (1),
randomi si ng-control -present (2),
access-control -present (3),
initial-random access-burst-present (4),
gps-policy-info-parampresent (5),
nas-systeminformation-present (6),
return-bearer-type-present (7)

} (SIZE (8))

Bi t mapPart Three :: =
BI T STRI NG {
beam i nf o- present (0),
subband- centre-frequency-of fsets-present (1),
forward-bearer-tabl e-present (2),
bearer-tabl es-present (3),
random sed-initial -access-del ay-present (4),
internod-test-info-present (5),
reservedl (6),
-- placehol der for priority-spot-beam map-present (6)
reserved0 (7)
-- placehol der for priority-primary-bearer-present (7)
} (SIZE (8))

Bi t mapPart Four ::=

BI T STRI NG {
subband- cf - of f set - change- present (0),
initial-reference-Ilevel-present (1),
| eap- second-present (2),
reserved4 (3),
reserved3 (4),
reserved2 (5),
reservedl (6),
reserved0 (7)

} (SIZE (8))

EnptyBitmap :: =

BI T STRI NG {
reserved?7 (0),
reserved6 (1),
reserved5 (2),
reserved4 (3),
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reserved3 (4),

reserved2 (5),

reservedl (6),

reserved0 (7)
} (SIZE (8))

(MSB) Bit No (LSB)
'8 7 +6 5 4 3 2 +1
X 1 0 0 1 1 0 o | (_)E:t_e_t_l_-
ength | Octet2
index-parts-present | (_)_ct_e_t_3_ -
index-part-elements-present | (_)_ct_e_t_4_ -
<

| index-part-elements .

> Octet n
index-part-elements-present o '6; 'Ee_t_n_+_1_ .
) odenis
index-part-elements |
> Octetk

Figure 5.73: System Information Index SDU

The Systeminfolndex is a sequence of one to seven index-parts. The index-parts-present bitmap indicates which index-
parts are present in the sequence. The order of index-parts in the sequence isimplied by the position of the
corresponding bit in the index-parts-present bitmap, starting from the most significant bit position (index part seven) to
the least significant bit position (index part one).

Each index-part contains an index-part-elements-present bitmap followed by a sequence of one to eight index-elements.
The index-part-elements-present bitmap indicates which index-elements are present in the sequence. The order of
index-elements in the sequence is implied by the position of the corresponding bit in the index part-elements-present
bitmap, starting from the most significant bit position to the least significant bit position.

Since a version number does not apply to either of the UTCDateAndTime and SatelliteStateV ectors AVPs and since
there is always one instance of each of these AV Ps, their presence will be indicated in the

index-part-one-el ements-present bitmap when they are being transmitted, but there will not be a corresponding
index-element in the sequence for index part one.

Each index-element is of type SystemInfoElement and indicates the version and number of instances of each element
of broadcast System Information (AVP or SDU). In all cases, aversion number of 0 means "always receive’, therefore
this special instance of version number shall not be included in the range for wraparound of version numbers used to
check the "uniqueness period”. See ETSI TS 102 744-3-2 [10] for further information.

Syst em nf oEl ement :: =

CHO CE {
pri mary- bearer Typell ndexEl erment ,
spot - beam map Type3l ndexEl erment ,
gps- epheneri s Typell ndexEl erment,
pl m-info Type2l ndexEl erment ,
satellite-location Type2l ndexEl erment ,
tim ng-correction-update-interval Type3l ndexEl erment ,
comon-signalling-retry Type3l ndexEl erment ,
max- del ay- and- del ay- r ange Type3l ndexEl erment ,
random si ng-control Type3l ndexEl erment ,
access-control Type3l ndexEl ement ,
initial-random access- bur st Type3l ndexEl erment ,
gps-policy-info-param Type3l ndexEl erment ,
nas-systeminformation Type3l ndexEl ement ,
return-bearer-type Type3l ndexEl ement ,
subband- centre-frequency-of fsets Type3l ndexEl enment ,
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forward-bearer-table
bearer-tabl es
beam i nfo

randomi sed-initial -access-del ay

internod-test-info

subband- centre-frequency- of f set - change

initial-reference-Ileve
| eap- second
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Type2l ndexEl erment ,
Typell ndexEl erment,
Type3l ndexEl erment ,
Type3l ndexEl erment ,
Type3l ndexEl erment ,
Type3l ndexEl erment ,
Type2l ndexEl erment ,
Type3l ndexEl erment

-- value '0'" denotes 'always receive

-- value '0'" denotes 'always receive

-- value '0' denotes 'always receive

in case of SpotBeaniVap

-- where nunber of instances is advertised within the

}
Typell ndexEl emrent ::=
SEQUENCE {
ver si on
I NTEGER (0. . 255),
i nstances
| NTEGER (0. . 255)
}
Type2l ndexEl ement :: =
SEQUENCE {
version
I NTEGER (0. . 15),
i nstances
| NTEGER (0. . 15)
}
Type3l ndexEl emrent ::=
SEQUENCE {
version
| NTEGER (0. . 255)
-- one instance inplied except
-- correspondi ng Spot Beamvap SDU
}

5.4.14 BearerTableUpdate

5.4.14.0 General

ETSI TS 102 744-3-1 V1.1.1 (2015-10)

The BearerTableUpdate SDU may be used by the RNC to signal any changesin the properties of the physical layer
return bearer types and subtypes in a connection specific BCtPDU. The implementation of this SDU is mandatory for
UE Classes 6 to 15 of RI-Version 0x82 and for all UE Classes from RI-Version 0x83 onwards

(see ETSI TS 102 744-3-5 [13], clause 6.1.2.2). The SDU has the following structure, with format as shown in

Figure 5.74:

Bear er Tabl eUpdate :: =
SEQUENCE {
reserved

BI T STRING (Sl ZE (4)),

bear er-tabl e-version
Bear er Tabl eVer si on
bearer-tabl e-definitions

SEQUENCE S| ZE (1..16) OF ExtBearerDefinition

}

The datatype BearerTableVersion is specified as follows:

Bear er Tabl eVersion ::=
I NTEGER (0..15) -- value '0’

is reserved

The data type ExtBearerDefinition is specified as follows:

Ext BearerDefinition ::=
SEQUENCE {
bearer-tabl e-fol |l ows
BOOLEAN

| owest - codi ng-r at e- i ndex-i ncl uded

BOOLEAN,

codi ng-rat es- of f set s-i ncl uded

BOOLEAN

codi ng-rat es- usage-i ncl uded

BOOLEAN,
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r-bearer-type
Ret ur nBear er TypeFul |
| owest - codi ng-r at e-i ndex- oct et
SEQUENCE {
r-bearer-x
CHO CE {
-- depending on the value of r-bearer-type
-- if r-bearer-type = 8 or 9
nmodul ation-rate
Modul at i onRat e

-- else (any other r-bearer-type)
reserved2

BI T STRING (Sl ZE (2))
b

| owest - codi ng-r at e-i ndex
Control | ndex
} OPTI ONAL,

codi ng-rates-of fsets-1ist
CHA CE {
-- depending on the value of r-bearer-type
nor mal - bear er - codi ng-rate-offsets
-- if r-bearer-type <> 1 or 2
SEQUENCE {
codi ng-r at es- of f set

SEQUENCE S| ZE (10) OF I NTEGER (0. . 3)
},

I dr--bearer-codi ng-rate-offsets
-- if r-bearer-type = 1 or 2

SEQUENCE {
codi ng-rat es- of f set

SEQUENCE SI ZE (16) OF I NTEGER (O0..3)
}

} OPTI ONAL,
codi ng-rat es- usage- bi t map

CHA CE {

nor mal - bear er - usage- map

BIT STRING (SI ZE (12)),
| dr - bear er - usage- map

BI T STRING (S| ZE (16))
} OPTI ONAL,

reserved4

BI T STRING (SI ZE (4)) OPTI ONAL

-- padding to start next bearer definition
-- on octet boundary
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(MSB) Bit No (LSB)
8 :7 :6 :5 4 :3 :2 :1
x [1]o o 1 1 o 1| Octet 1
Lengh | O_ c_:t_eE _2_
reserved bearer-table-version | O_ (_:t;aE :3:_
btf | lcrii | croi | crui r-bearer-type | (5 ét_e;l_
=1 |=1 (=1
lowest-coding-rate-index | O_ (_:t_e; Z—S_
r-bearer-x
offset 1 offset 2 offset 3 offseta | (5 (_:t_e:[ ES_
offset 5 offset 6 offset 7 offsets | (5 (_:t_e:[ _7_
offset 9 offset10 |< | O_ (_:t_e:t _8_
coding-rates-usage-bitmap S (5 ét_eE EJ_
E bearer-definition-list E
(continued) | (5 ét_eE _n_

Figure 5.74: BearerTableUpdate Bearer Control SDU (all elements present)

An example showing the usage for the description of an LDR bearer (r-bearer-type = 8 or 9) is shown below.

(MSB) Bit No (LSB)
8 7 i6 5 i4 i3 i2 i
x [1 o o 1 1 o 1] Octet 1
length | (5 c_:t_eE _2_
reserved bearer-table-version | 1 (5 (_:t;aE :3:_
btf | lcrii | croi | crui r-bearer-type | O_ c_:t_eE;l_
=1 |=1|=1
r-bearer-x lowest-coding-rate-index | 1 (5 (_:t_e:[ Z-S_
offset 1 offset 2 offset 3 offsetd | 1 (5 (_:t_e:[ ES_
offset 5 offset 6 offset 7 offset8 | 1 (5 (_:t_e:[ _7_
offset 9 offset 10 | offset 11 offset12 | (5 (_:t_eE é_
offset 13 offset 14 | offset15 | offset16 | O_ (_:t_e:t é_
: bearer-definition-list \
(continued) | O_ (_:t;aE _n_

Figure 5.75: BearerTablesUpdate SDU (coding-rates-usage-bitmap absent),
RBearerType = R80T0.5Q or R80T1Q

The BearerTableUpdate SDU isamost identical in format to the BearerTables SDU. It has two additional fields,

bearer-table-version and bearer-x. The BearerTableUpdate SDU can be used to describe afull or partial set of Return
Bearer Types and Subtypesin relation to each other.
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The UE shall store the current Bearer Table and the associated version number in non-volatile programmable memory.
At registration time, the UE reports the Bearer Table version to the RNC. If the version stored in the UE is not the most
recent (i.e. not the version stored in the RNC), then the RNC will send a BearerTableUpdate SDU to the UE. The
BearerTableUpdate SDU includes only the bearer information that is required to update the UE BearerTable to the most
recent version (i.e. differences between the versionsin the UE and RNC).

The BearerTableUpdate SDU cannot be broadcast because bearer tables are dependent upon UE class. A detailed
description of the application of this SDU can be found in ETSI TS 102 744-3-2 [10].

54.14.1 Bearer-table-version

Thisfield indicates the version of the current Bearer Table in the RNC. The information in the Bearer TableUpdate SDU
will update the Bearer Table stored in the UE to this version. The value '0" is reserved.

5.4.14.2 Modrate

Thisfield is used to carry modulation information for the R80T25X and R80T5X bearer types as follows:

Modul ati onRate :: =
I NTEGER {
x4-modul ation (0),
x16- modul ation (1),
x32-nodul ation (2),
x64- modul ation (3)
} (0..3)

Thisvariableis only defined when the r-bearer-type field contains either value 8 or 9 corresponding to the R80T2.5X
and R80T5X bearers.

5.5 Embedded Bearer Control SDU (BCtESDU)
5.5.0 General

Embedded Bearer Control SDUs are also used for the peer-to-peer communication between Bearer Control Processes at
the UE and the RNC, however, they are embedded in an Embedded BCtPDU (see clause 5.2) within UE Specific
Signalling Protocol Data Units (ALSigPDUs ). The Bearer Control Embedded Signalling Data Units that are defined in
the to-UE direction are shown in Table 5.8.

Table 5.8: Bearer Control Embedded SDU Types (To-UE only)

ESType/ ESDUType Interpretation
0x00 Reserved
0x01 ConnectionAssociation
0x02 ConnectionReassociation
0x03 GroupConnectionAssociation
0x04 GroupConnectionReassociation
0x05 HardwareAVPList
0x06 Reserved
0x07 AVPList
0x08 SpotBeamMap
0x09..0x0C Reserved
0x0D BearerTableUpdate
OxOE..Ox3F Reserved

551 Embedded Bearer Control SDU Structure

The Embedded Bearer Control SDU Structure isidentical to the BCtSDU structure (see clause 5.3), except that sdu-type
and s-type are replaced by esdu-type and es-type respectively.

BQESDU :: =
SEQUENCE {
bct - esdu-f ol | ows
BOOLEAN,
type-and-1 ength
CHO CE {
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short
SEQUENCE {
ext ended- | ength
BOOLEAN, -- FALSE
es-type
Shor t B&t ESDUType,
es-length
I NTEGER (1..8)
b
| ong
SEQUENCE {
ext ended- | ength
BOOLEAN, -- TRUE
esdu-type
BCt ESDUTy pe,
I ength
| NTEGER (1. .256)
}

esdu- payl oad
CHO CE {
-- as appropriate to the val ue of
-- es-type or esdu-type
conn-associ ati on
Connecti onAssoci ati on,
conn-reassoci ation
Connecti onReassoci ati on,
avp-1list
AVPLi st ,
har dwar e- avp- | i st
Har dwar eAVPLI st ,
spot - beam map
Spot Beamnivap,
bear er -t abl e- updat e
Bear er Tabl eUpdat e

}
}
The body of the Bearer Control Embedded SDU is dependent on the value of es-type / esdu-type, with formats as shown
in Figures 5.76 and 5.77.

(MSB) Bit No (LSB)
©8 17 16 5 4 i3 i2 i1

X 0 es-type es-length Octet 1

' esdu-payload '

(n<8) Octet n+1

Figure 5.76: Bearer Control Embedded SDU Structure (Short Length)

(MSB) Bit No (LSB)

'8 17 :6 .5 14 13 :2 1
X 1 esdu-type B _O_r;t(_et_ i_
length " Octet2

' esdu-payload '

(n>8) Octet n+2

Figure 5.77: Bearer Control Embedded SDU Structure (Extended Length)
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55.2 BCtESDU Parameters
55.2.1 Bct-esdu-follows

Thisisasingle-bit flag which, when set to 1" indicates that another BCtESDU follows this BCtESDU, elseit indicates
that this BCtESDU isthe last one in the bet-esdu-list.

5.5.2.2 Extended-length

Thisisasingle-bit flag which, when set to '1' indicates that an extended type and length field are utilized within the
BCt-ESDU header.

55.2.3 Es-length/length

The es-length and length fields are a 3-bit and 8-bit value respectively, both of which are used to indicate the length of
the ESDU. The value of this field represents the number of octets in the esdu-payload. The encoding of these
parameters, which are defined as INTEGER(1..8) and INTEGER (1..256) respectively, follows the ASN.1 Packed
Encoding Rules (PER - see clause 4.4.4), hence zero length payloads are not supported.

55.24 BCtESDUType and ShortBCtESDUType

The es-type/esdu-type parameter defines the Bearer Control Embedded Signalling Data Unit type. Valuesin the range
0x00..0x07 shall be encoded as a ShortBCtESDUType, in a 3-hit field (i.e. the BCtESDU type-and-length field is of
CHOICE short), unless the length of the ESDU exceeds 8 bytes, in which case they shall be encoded asa
BCtESDUType, a 6-hit field. In this case, the BCtESDU type-and-length field is of CHOICE long. Different coding
for thisfield may be used in the From-UE and To-UE directions, however, at present ESDUs are sent in the To-UE
direction only.

BCt ESDUType :: =

| NTEGER {
conn-associ ation (1),
conn-reassoci ation (2),
har dwar e- avp-1ist (5),
avp-list (7),
spot - beam map (8),
bearer-tabl e-update (13)

} (0..63)

Shor t B&t ESDUType :: =
I NTEGER {
conn-associ ation (1),
conn-reassoci ation (2),
har dwar e- avp-1ist (5),
avp-list (7) } (0..7)

5.6 Bearer Control ESDU Payloads
5.6.0 General

NOTE: Throughout clauses 5.6.1 to 5.6.8, the ASN.1 defines components of ESDUPayload, while the figures
illustrate the entire BCtESDU structure (i.e. including the fields bct-esdu-follows and type-and-length).

5.6.1 ConnectionAssociation
56.1.0 General

The ConnectionAssociation ESDU is transferred in an Embedded BCtPDU attached to Adaptation Layer signalling
(Register-Ack or Establish PDUSs) if there is arequirement to establish the relationship between a Bearer Connection ID
and atrangated Bearer Connection ID for each hardware element within the UE the connection is to operate over. The
ConnectionAssociation ESDU is not present for connections that are addressed directly by their Bearer Connection ID
rather than atrandated Bearer Connection ID. The ESDU Payload has the following structure:

Connecti onAssoci ation:: =
SEQUENCE OF Har dwar eAndTBCnl d
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The ConnectionAssociation BCtESDU may also beincluded in aModify ALSIgPDU. The format is as shown in
Figures 5.78 and 5.79.

(MSB) Bit No (LSB)

'8 7 6 5 4 3 2 1
x Jolo o 1]lo o 1] Octet 1
direction | bhwid < | Octet 2
then-id ST Octet 3

Figure 5.78: ConnectionAssociation Bearer Control Embedded SDU
(single UE hardware element)

(MSB) Bit No (LSB)
'8 17 16 !5 14 .3 .21
X 0 0 0 1 length | (5 (_:t_eE _1_
direction1 | hw-d1 < | (5 (_:t_e; _2_
then-id 1 s (5 (_:t_eE :3)_
direction2 | hw-d2 < | (5 (_:t_e; ;1_
then-id 2 s (5 (_:t_eE ;3_

' HardwareAndTBCnld-List '

(continued) Octetn<9

Figure 5.79: ConnectionAssociation Bearer Control Embedded SDU
(multiple UE hardware elements)

If a connection is distributed over more than four UE hardware elements (extremely unlikely), then along BCtESDU
header needs to be used.

5.6.1.1 HardwareAndTBCnld

Thisisused to associate a specific tbnc-id with a specific hardware-id.

Har dwar eAndTBCnl d :: =
SEQUENCE {
har dwar e-i d
UEHar dwar el D,
tbcn-id
Tr ansl at edBear er Connecti onl D

56.1.2 UEHardwarelD

The UEHardwareld is used to identify specific transceiver hardware within the UE. This information element also
includes adirection identifier that is used to control specific aspects of the UE hardware, or to reference unidirectional
connections that are to be supported on this hardware.

UEHar dwarel D :: =

SEQUENCE {
direction
Di rection,
hwi d
Har dwar el d
}
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For a UE which only supports asingle transceiver pair, the value of '1' shall be associated with this hardware and used
in the Hardwarel d information element. To reference the hardware without specifying a direction, the value of 0 shall
be used for the Direction information element.

5.6.1.3 Direction

The Direction is used to identify a specific direction for which the tBCnld is applicable.

Direction ::= | NTEGER {
bot h-directions (0),
downl i nk-only (1),
uplink-only (2),
reserved (3)

} (0..3)

5.6.14 HardwarelD

The Hardwareld is used to identify specific transceiver hardware within the UE.

Hardwarel D :: =
I NTEGER (0. . 3)

The value of zero isreserved. For a UE which only supports a single transceiver pair, the value of '1' shall be associated
with this hardware.

56.2 ConnectionReassociation

The ConnectionReassociation ESDU istransferred in an Embedded BCtPDU attached to Adaptation Layer
signalling, (Modify or Handover ALSIigPDUSs) and is used to modify the relationship between a Bearer Connection ID
and atrandated Bearer Connection ID for each hardware element within the UE that the connection is to operate over.
The Embedded SDU Payload has the following structure:

Connecti onReassoci ation :: =

SEQUENCE {
bear er-connection-id
BCnl D,

connection-1Iist
SEQUENCE OF Har dwar eAndTBCnl d OPTI ONAL

}

The ConnectionReassociation ESDU isincluded in a Handover ALSigPDU and may aso be included in a Modify
ALSigPDU if a handover processis occurring simultaneously. The format is shown in Figure 5.80.

(MSB) Bit No (LSB)
8 17 6 5 4 :3 12 '1
x oo 1 o1 o o] Octet 1
""" Octet 2
bearer-connectionid | O_ c_:t;a; :3)_
""" Octet 4
direction hw-id < 1 (5 (_:t:e; ;3_
then-id S Octet 6.

Figure 5.80: ConnectionReassociation Bearer Control Embedded SDU
(single UE hardware element)

If more than two hardware elements are associated with the connection (unlikely), then along BCtESDU header is
required asillustrated in Figure 5.81.
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(MSB) Bit No (LSB)

g 7 6 5 4 3 2 1
x [1 o o o o 1 o] Octet 1
length | (5 c_:t_eE _2_
""" Octet 3
bearer-connectionid | (5 ét_eE ;1_
""" Octet 5
direcon1| hwid1 < | (5 ét_eE_G_
tben-id 1 > Octet 7
directon2 | hw-id2 < | Octet 8
tben-id 2 > Octet 9

E HardwareAndTBCnld-List E
""" Octet n

Figure 5.81: ConnectionReassociation Bearer Control Embedded SDU
(multiple UE hardware elements)

HardwareAndTBCnld isdefined in clause 5.6.1.1.

The ConnectionReassociation ESDU may be transmitted without atBCnld, as shown in Figure 5.82. In this case the
tBCnID shall be no longer associated with this connection, and the UE may only transfer data for this connection if
using BCnID extended addressing mode. After the tBCnID has been removed, a new tBCnlD may be configured by the
RNC using a Handover or Modify ALSigPDU containing a ConnectionReassociation ESDU containing a
SEQUENCE OF HardwareAndTBCnld. The Handover ALSIigPDU may be used to modify the UESS addressing
mode, and this mechanism will be used if the addressing mode is being changed while the UE is maintained on the
same Bearer Control.

(MSB) Bit No (LSB)
'8 17 16 .5 4 13 12 1

X 0 0 1 0 0 1 o | (5 (_:t_ei_l_

""" Octet 2

bearer-connectionid | (5 ét_eE _3_

""" Octet 4

Figure 5.82: ConnectionReassociation Bearer Control Embedded SDU
(tBCnID being removed by RNC)

5.6.3 GroupConnectionAssociation
5.6.3.0 General

The GroupConnectionAssociation ESDU is used whenever aMBMS connection is either being associated or
modified, and is transferred in an Embedded BCtPDU attached to Adaptation Layer signalling (Establish PDUSs) to
establish the relationship between a Bearer Connection ID and one or more translated Bearer Connection IDs for each
hardware element within the UE the connection isto operate over. It is also used to transfer the optional COUNT_C
value, as defined in clause 5.8.1.2 in ETS| TS 102 744-3-4 [12], to be used for ciphering of the MBM S Connection
when such behaviour isrequired.
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The ESDU Payload has the following structure:

G oupConnecti onAssoci ation:: =
SEQUENCE {
forward-tbcnid Har dwar eAndTBCnl d,
return-tbcnid Har dwar eAndTBCnl d OPTI ONAL,
count-c Count C OPTI ONAL

}

The GroupConnectionAssociation BCtESDU will aways be included in an Establish ALSigPDU when aMBMS
connection is being established, and may be included in aModify ALSIigPDU. The formats are as shown in
Figures 5.83 to 5.86.

(MSB) Bit No (LSB)

g 7 6 5 14 3 2 i
X 0 0 1 1 0 0 1| (5 (_:t;arl_
direction hw-id < 1 (5 ét_eE _2_
forward-tbcn-id S (5 ét_eE _3_

Figure 5.83: GroupConnectionAssociation Bearer Control Embedded SDU
(unidirectional downlink MBMS Connection)

(MSB) Bit No (LSB)
.8 7 6 5 4 +3 2 ‘1
Xx oo 1 1]o 1 1] Octet 1
direction1| hwid < | Octet 2
forward-tbcn-id s (5 ét_eE _3_
direction2 | hwid < | Octet4
return-tbcn-id s (5 ét_eE _5_

Figure 5.84: GroupConnectionAssociation Bearer Control Embedded SDU
(bidirectional MBMS Connection)

(MSB) Bit No (LSB)
8 17 6 5 14 13 :2 i1
x oo 1 1[1 o 1] Octet 1
direction hw-id < 1 (5 (_:t:e; _2_
forward-tbcn-id S (5 (_:t_e; :3)_
count-c
""" Octet 7

Figure 5.85: ConnectionAssociation Bearer Control Embedded SDU
(uni-directional downlink ciphered MBMS Connection)
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(MSB) Bit No (LSB)

'8 7 6 15 4 13 12 1
x oo 1 1|1 1 1] Octet 1
direction 1 hw-id < 1 (5 (_:t_eE _2_
forward-tbcn-id S (5 (_:t_eE :3)_
direction 2 hw-id < 1 (5 ét_eE ;1_
return-tbcn-id S (5 ét_eE _5_

count-c

""" Octet 9

Figure 5.86: ConnectionAssociation Bearer Control Embedded SDU
(bi-directional ciphered MBMS Connection)

Only one hardware |D can be signalled with this SDU. If connections need to be setup on multiple hardware elements,
then this SDU will need to be transmitted multiple times, once for each Connection: UEHardwarel D association. In
addition, a maximum of four (4) UEHardwarel D values are supported.

56.3.1 Count-C

The Count-C valueisan INTEGER that is present if MBM S Connections are ciphered, and is used in deciphering of the
downlink portion of the MBM S Connection only.

5.6.4 GroupConnectionReassociation

The GroupConnectionReassociation ESDU is used when a mobile terminal already has an association withaMBMS
connection, and this connection is being modified. The ESDU istransferred in an Embedded BCtPDU attached to
Adaptation Layer signalling, (Modify or Handover ALSIigPDUSs) and is used to modify the relationship between a
Bearer Connection ID and one or more translated Bearer Connection IDs for each hardware element within the UE that
the connection is to operate over. The Embedded SDU Payload has the following structure:

G oupConnecti onReassoci ation:: =
SEQUENCE {
bear er-connection-id
BCnl D,
forward-tbcnid Har dwar eAndTBCnl d,
return-tbcnid Hardwar eAndTBCnl d OPTI ONAL,
count-c Count C OPTI ONAL

}

The GroupConnectionReassociation ESDU will be included in a Handover ALSigPDU for any bi-directional bearer
connections with which the UE is associated, and may also be included in aModify ALSigPDU if a modification and
handover process are occurring simultaneoudly. The formats are as shown in Figures 5.87 to 5.90.
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(MSB) Bit No (LSB)
'8 7 16 :5 4 13 :2 1
x o1 o o1 o o] Octet 1
""" Octet 2
bearer-connectionid | O_ c_:t;a; :3)_
""" Octet 4
direction hw-id < 1 (5 ét_eE _5_
forward-tbcn-id S (5 ét_eE ES_

Figure 5.87: GroupConnectionReassociation Bearer Control Embedded SDU
(unidirectional downlink MBMS Connection)

(MSB) Bit No (LSB)
'8 17 16 15 .4 :3 12 1
X 0 1 0 0 1 1 o | (5 (_:t;arl_
""" Octet 2
Bearer-connection-id | (5 ét_eE _3_
""" Octet 4
direcon1| hwid < | Octet5
forward-tbcn-id S (5 ét_eE ES_
direcon2 | hwid < | Octet 7
return-tbcn-id S (5 (_:t_eE _8_

Figure 5.88: GroupConnectionReassociation Bearer Control Embedded SDU

(bidirectional MBMS Connection)

(MSB) Bit No (LSB)
g 17 16 5 4 :3 2 i1
1o o0 o 1 o o] oumr
Length (=8) | 1 O_ (_:t_e; _2_
""" Octet 3
bearer-connectionid | O_ c_:t;a; ;1_
""" Octet 5
direction hw-id < 1 (5 (_:t:e; ES_
forward-tbcn-id S (5 (_:t_eE _7_
I é -
count-c "““““é_
10
""" Octet 11

Figure 5.89: GroupConnectionReassociation Bearer Control Embedded SDU
(uni-directional downlink ciphered MBMS Connection)
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84
(MSB) Bit No (LSB)
8 17 6 :5 4 13 2 1
1o o o 1 o o] oumr
Length (=<10) | o O_ c_:t_eE _2_
""" Octet 3
bearer-connectionid | (5 ét_eE ;1_
""" Octet 5
direction 1 hw-id < 1 (5 ét_eE ES_
forward-toenid > | (5 ét_eE _7_
direcon2 | hwid < | Octet 8
return-tben-id > | (5 ét_eE :C)_
S _1 E) -
count-c ““"““1_1_
12
""" Octet 13

Figure 5.90: GroupConnectionReassociation Bearer Control Embedded SDU
(bi-directional ciphered MBMS Connection)

Only one hardware ID can be signalled with this SDU. If connections need to be setup on multiple hardware elements,
then this SDU will need to be transmitted multiple times, once for each Connection: UEHardwarel D association. In
addition, a maximum of Four UEHardwarel D val ues are supported.

5.6.5

HardwareAVPList

The HardwareAVPList ESDU may be used within aBCtEPDU attached to an Adaptation Layer Signalling PDU if the
AV Ps within the bct-avp-list are directed at specific hardware within the UE. The ESDU Payload has the following
structure, with format as shown in Figures 5.91 to 5.92:

Har dwar eAVPLi st :: =
SEQUENCE {
har dwar e-i d
UEHar dwar el D,
reserved

BI T STRING (Sl ZE (4)),

bct -avp-1i st

SEQUENCE OF BCt AVP

}
(MSB) Bit No (LSB)
g 17 g 5 4 13 i2 i
X 0 1 0 1 s;lengtﬁ
direction hw-id reserved
: bct-avp-list

Figure 5.91: HardwareAVPList Bearer Control Embedded SDU (short length)
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(MSB) Bit No (LSB)
'8 17 16 !5 14 3 :2:1
x [1 o o o 1 o 1] Octet 1
length | (5 c_:t_eE _2_
direction hw-id reserved | O_ c_:t;aE :3:_
E bct-avp-list E
""" Octetn

Figure 5.92: HardwareAVPList Bearer Control Embedded SDU (extended length)
UEHardwareld isdefined in clause 5.6.1.2.

5.6.6  AVPList

The structure of the AVPList ESDU isidentical to that of the AVPList SDU, which is specified in clause 5.4.10. Used
within a BCt-EPDU attached to an ALSIgPDU, the AVPsin this ESDU are used to control the UE as awhole rather
than specific hardware, or to provide information about the bearer control to which the UE is being tuned.

5.6.7 SpotBeamMap

The structure of the SpotBeamMap ESDU isidentical to that of the SpotBeamMap SDU, which is specified in
clause 5.4.11.

5.6.8 BearerTableUpdate

The structure of the BearerTableUpdate ESDU isidentical to that of the BearerTableUpdate SDU, whichis
specified in clause 5.4.15.

57 Bearer Control AVPs

Bearer Control AV Ps (BCtAVP) are used to transfer parameters between Bearer Control processes within the Bearer
Control Layer. Table 5.9 lists the BCtAVPs which may be carried from the RNC in BCtSDUSs, while Table 5.10 lists
those BCtAV Ps which are supported in BCtESDUSs. Table 5.11 summarizes those BCtAV Psthat are applicable in the
from-UE direction.

Table 5.9: BCtAVPs supported in BCtSDUs (from RNC to UE)
(OP: optional presence, not applicable)

Broadcast Specific
AVP Type bb-avp-list or avp-list specific-avp-list avp-list
TimingCorrection - OoP OoP
ReturnBearerType OoP - -
FracPeakDataVolAndLfrac OP - -
StatusAckControl OoP - -
ReportControl OP OP -
MinContStatusDelay OoP - -
RandomisingControl OP OP -
ResWaitMultiplier OP OoP -
CommonSigRetry OoP OoP -
ControlledRandomAccess OoP - -
SharedReservationAccess OoP - -
ForwardBearerCodeRate OoP - -
SignalQualityMeasurementinterval OoP OoP OoP
AccessControl OoP - -
InitialRandomAccessBurst OP - -
ReturnLinkReferencelevel - OoP OoP
InitialReferencel.evelAndMaxCodeRate - OoP OoP
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Broadcast Specific
AVP Type bb-avp-list or avp-list specific-avp-list avp-list

InitialReferencelevelSet - OoP OP
InitialReferencelLevelParam OP -
ReturnLinkReferencelLevelSet - OP OP
MaxReturnCodeRate - OP OP
TimingCorrectionUpdateinterval OP

MaxDelayAndDelayRange OoP - -
ForwardQoSControl OoP OoP OoP
SubbandCentreFreguencyOffsets OoP - -
SubbandCentreFrequencyOffsetChange OoP - -
SatelliteLocation OP - -
ChannelNo OP OP OP
Beaminfo OoP OP OP
PLMNInfo OP - -
PrimaryBearer OP - -
SatelliteStateVectors OP - -
UTCDateAndTime OP

TMPayloadPositionParam - - OoP
NASSystemInfo OP - -
GPSPolicylnfoParam OP - -
RandomisedInitialAccessDelayParam OoP - -
IntermodTestInfoParam OP - -
LeapSecondParam OoP - -

Table 5.10: BCtAVPs supported in BCtESDUs (from RNC to UE)
(OP: optional presence, not applicable)

Embedded
AVP Type avp-list hardware-avp-list
ReturnBearerType - OP
MinResWait OP -
AllocationSize OP -
SlotSharing OP -
FracPeakDataVolAndLfrac OoP -
StatusAckControl OoP -
ReportControl OP -
MinContStatusDelay OP -
RandomisingControl OP -
ResWaitMultiplier OoP -
RNCId oP oP
Qdiff OoP -
ChannelNo OoP OoP
Beamlnfo OP OP
SlotSizeControl OP -
SleepMode - OP
Type0QoS OP -
ReturnLinkReferencelLevel OP OP
InitialReferencel evelAndMaxCodeRate OP OP
InitialReferencel evelSet OoP OP
ReturnLinkReferencel evelSet OoP OoP
MaxReturnCodeRate OoP OoP
MaxDelayAndDelayRange OP OP
ForwardCarrierLoss OP OP
SignalQualityMeasurementinterval OP OP
NASSystemInfo OP -
PrimaryBearer OP -
Access Control OoP -
CommonSigRetry OP -

The relevance of each of the above AV Ps on the UE behaviour is specified in ETSI TS 102 744-3-2 [10].
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Table 5.11: BCtAVPs supported in BCtSDUs (from UE to RNC)

AVP Type

May be carried in

ReceivedSignalQuality

status-avp-list, avp-list

ReferencelLevelAcknowledge

status-avp-list, avp-list

5.7.1
5.7.1.0

BCtAVP Structure

General

The structure of a Bearer Control AVP is as follows:

BCt AVP :: =
SEQUENCE {
bct - avp-type
par am val ue
CHOCE { -- as appropriate to the value

access-control - param
al | ocati on-si ze- param
beam i nf o- param
channel - no- param
control |l ed-random access
conmon- si g-retry-param
forward-carrier-I| oss-param
f wd- bear er - code-r at e- par am
fwd- qos-control - param
frac- peak- dat a- vol - and- | frac- param
gps-pol i cy-inf o-param
initial-random access-bur st - param
initial-reference-Ievel -param

BCt AVPType,

of bct-avp-type
AccessCont r ol Par am
Al |l ocati onSi zePar am
Beanl nf oPar am
Channel NoPar am
Cont r ol | edRandomAccessPar am
ComonSi gRet r yPar am
Forwar dCarri er LossPar am
For war dBear er CodeRat ePar am
For war dQoSCont r ol Par am
Fr acPeakDat aVol AndLFr acPar am
GPSPol i cyl nf oPar am
I ni ti al RandomAccessBur st Par am
Ini tial Ref erencelLevel Param

initial-reference-Ievel -and- max-code-r at e- par am
Ini tial Ref erenceLevel AndMaxCodeRat ePar am

initial-reference-Ilevel-set-param
i nt ernod-test-info-param

| eap- second

max- r et ur n- code- r at e- par am
maxdel ay- and- del ayr ange- par am
m n-cont - st at us- del ay- par am

m n-res-wait-param

nas- sys-i nf o- param

pl m-i nf o- param

pri mary- bearer - param

g-di ff-param

Ini tial Ref erencelLevel Set Par am
I nt er nodTest | nf oPar am
LeapSecondPar am
MaxRet ur nCodeRat ePar am
MaxDel ayAndDel ayRangePar am
M nCont St at usDel ayPar am
M nResWai t Par am
NASSyst eml nf oPar am
PLMNI nf oPar am
Pri mar yBear er Par am
QDi f f Par am

randomi sed-initial -access-del ay- param
Randoni sedl ni ti al AccessDel ayParam

random si ng-control - param

recei ved- si gnal - qual i ty- param

ref erence-| evel - acknow edge
report-control -param
res-wait-nultiplier-param
ret-bearer-type-param
ret-1ink-reference-|evel - param
ret-1ink-reference-|evel -set-param

Randomi si ngCont r ol Par am
Recei vedSi gnal Qual i t yParam
Ref er enceLevel Acknow edgePar am
Repor t Cont r ol Par am
ResWai t Mul ti pli er Param
Ret ur nBear er TypePar am
Ret ur nLi nkRef er encelLevel Par am

Ret ur nLi nkRef er encelLevel Set Par am

rnc-id- param
satellite-1ocation-param
satellite-state-vectors-param
shared-reservati on-access

si gnal - qual - meas-i nt erval - param

RNCI dPar am
Satel litelLocati onParam
Satel liteStateVectorsParam
Shar edReser vat i onAccessPar am

Si gnal Qual i t yMeasur erment | nt er val Par am

sl eep- node- par am

sl ot - shari ng- par am

sl ot - si ze-control - param

st at us- ack-control - param
subband- cf - of f set - param
subband- cf - of f set - change- par am

Sl eepModePar am
Sl ot Shar i ngPar am
Sl ot Si zeCont r ol Par am
St at usAckCont r ol Par am
SubbandCent r eFr equency O f set sPar am

SubbandCent r eFr equencyf f set ChangePar am

tim ng-correction-param
tim ng-corr-update-interval - param

Ti mi ngCorrecti onParam

Ti mi ngCorrecti onUpdat el nt er val Par am
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t m pay- | oad- posi ti on- param TMPay| oadPosi ti onPar am
t ype- 0- qos- par am TypeOQoSPar am
ut c-date-and-tine UTCDat eAndTi mePar am

}

Each Parameter-V a ue has a maximum length of 8 bytes. The parameter bct-avp-type determines the type of parameter.
The datatype BCtAVPType isdefined as follows:

BCt AVPType :: =
| NTEGER {

fwd- qos-control (1),

type-0-qos (5),

timng-correction-len-1 (8),

timng-correction-len-2 (9),

channel -no-1en-3 (10),

channel - no-1en-4 (11),

ret-bearer-type (16),

g-diff (17),

sl eep-node (19),

sl ot-size-control (24),

subband- cf - of fset (25),

-- void: previously defined adjacent-channel (27),

pri mary-bearer-len-5 (28),

primary-bearer-len-6 (29),

primary-bearer-len-7 (30),

primary-bearer-len-8 (31),

mn-res-wait (32),

beaminfo (33),

-- placehol der for priority-primry-bearer-1len-5 (36)

-- placehol der for priority-prinmry-bearer-1len-7 (38)

-- placehol der for priority-prinmary-bearer-1len-8 (39)

al | ocati on-si ze (40),

subband- cf - of f set - change-1en-3 (42),

subband- cf - of f set - change-1 en-6 (45),

sl ot-sharing (48),

frac- peak-data-vol -and-1frac (56),

status-ack-control (64),

report-control (72),

m n-cont - st at us- del ay (80),
nitial-reference-level-len-2 (89),
nitial-reference-level-len-3 (90),
nitial-reference-level-len-4 (91),
nitial-reference-level-len-5 (92),
nitial-reference-level-len-6 (93),
nitial-reference-level-len-7 (94),
initial-reference-level-len-8 (95),
forward-carrier-1oss (96),
randomi si ng-control (104),
res-wait-multiplier (112),
common-sig-retry (120),
rncid (128),
control |l ed-random access-1en-3 (130),
control |l ed-random access-1en-4 (131),
control | ed-random access-1en-5 (132),
control | ed-random access-1en-6 (133),
shar ed-reservation-access-1en-4 (139),
shar ed-reservation-access-1en-5 (140),
shared-reservati on-access-1en-6 (141),
shared-reservati on-access-len-7 (142),
shared-reservati on-access-1en-8 (143),
fwd- bearer-code-rate-len-1 (144),
fwd- bearer-code-rate-len-2 (145),
fwd- bearer-code-rate-len-3 (146),
fwd- bearer-code-rate-len-4 (147),
fwd- bearer-code-rate-1en-5 (148),
fwd- bearer-code-rate-1en-6 (149),
fwd- bearer-code-rate-1en-7 (150),
fwd- bearer-code-rate-1en-8 (151),
recei ved-signal -quality (152),
si gnal - qual - mreas-interval (160),
| eap-second (168),
satellite-location-len-2 (169),
access-control (170),
gps-policy-info (171),
satellite-state-vectors (172),
satellite-location-len-6 (173),
initial-random access-burst-len-1 (176),
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initial-random access-burst-len-2 (177),
initial-random access-burst-len-3 (178),
initial-random access-burst-len-4 (179),
initial-reference-level-set (183),
ret-link-reference-level-len-1 (184),
ret-1ink-reference-1level-len-2 (185),
initial-reference-|evel -and- max-code-rate (188),
max-return-code-rate (189),
ret-link-reference-level -set (191),
timng-corr-update-interval (192),
nmaxdel ay- and- del ayrange (200),
ref erence-1| evel -acknow edge (208),
utc-date-and-time (212),
t m pay- | oad- position (217),
-- void: previously defined forward-bearer-tables (224) to (227),
random sed-initial -access-del ay (233),
internod-test-info (237),
pl m-info-len-3 (242),
pl m-info-len-4 (243),
nas-sys-info-1len-1 (248),
nas-sys-info-1en-2 (249),
nas-sys-info-1en-3 (250),
nas-sys-info-len-4 (251),
nas-sys-info-len-5 (252),
nas-sys-info-1len-6 (253),
nas-sys-info-len-7 (254),
nas-sys-info-1en-8 (255)

} (0..255)

The values are allocated such that the parameter length can be obtained from the lower three bits of bct-avp-type. Hence
the definition of BCtAVPType aboveis equivalent to the following:

NOTE: Thisstructureisshown in the text for explanatory purposes and is not included in Annex A.

BCt AVPType :: =
SEQUENCE {
param| en-type
I NTEGER (O..31), -- PrnienType
param | en
| NTEGER (1..8) -- Prnien
}

The parameter type is defined independently for each param-len value. Thisresultsin a possible 32 parameter types for
each parameter-length value. The resulting parameter structureis as follows:

(MSB) Bit No (LSB)
'8 17 16 !5 4 13 :2 1
bct-avp-type o (_)_cie_t_l_ -
I param-value I
Octetn<9

which is equivalent to that shown in Figure 5.93:

(MSB) Bit No (LSB)
g8 17 ie6 5 4 i3 i2 i1}
param-len-type param-len Octet 1
E param-value E
Octetn<9

Figure 5.93: BCtAVP Structure
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57.1.1 Param-len

Thisthree bit field indicates the length of the current parameter. Thisfield forms the least significant three bits of the
param-type field. The length of the param-value field is encoded in the param-len field as INTEGER(1..8) which
implies that zero length param-value fields are not supported.

5.7.1.2 Param-len-type

Thisfive bit field indicates the type of the parameter within the context of the param-len field value. This field forms
the most significant five-bits of the param-type field.

5.7.1.3 Parameters with length ::= 1
Single octet parameters are defined as shown in Table 5.12.

Table 5.12: Bearer Control AVPs containing Param-Values with length ::=1

ParamLen-Type ParamType Param-Value
0x01 0x08 TimingCorrectionParam
0x02 0x10 ReturnBearerTypeParam
0x03 0x18 SlotSizeControlParam
0x04 0x20 MinResWaitParam
0x05 0x28 AllocationSizeParam
0x06 0x30 SlotSharingParam
0x07 0x38 FracPeakDataVolAndLFracParam
0x08 0x40 StatusAckControlParam
0x09 0x48 ReportControlParam
O0x0A 0x50 MinContStatusDelayParam
0x0C 0x60 ForwardCarrierLossParam
0x0D 0x68 RandomisingControlParam
Ox0E 0x70 ResWaitMultiplierParam
OxOF 0x78 CommonSigRetryParam
0x10 0x80 RNCIdParam
0x12 0x90 ForwardBearerCodeRateParam
0x13 0x98 ReceivedSignalQualityParam
0x14 0xA0 SignalQualityMeasurementintervalParam
0x15 0xA8 LeapSecondParam
0x16 0xB0 InitialRandomAccessBurstParam
0x17 0xB8 ReturnLinkReferencelLevelParam
0x18 0xCO TimingCorrectionUpdatelntervalParam
0x19 0xC8 MaxDelayAndDelayRangeParam
0x1A 0xD0 ReferencelLevelAcknowledgeParam
Ox1F OxF8 NASSystemInfoParam
5.7.1.4 Parameters with length ::= 2

Parameter types with length ::= 2 are as shown in Table 5.13.
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Table 5.13: Bearer ControlAVPs containing Param-Values with Length ::=2

ParamLen-Type Param-Type Param-Value
0x00 0x01 ForwardQoSControlParam
0x01 0x09 TimingCorrectionParam
0x02 0x11 QDiffParam
0x03 0x19 SubbandCentreFrequencyOffsetsParam
0x04 0x21 BeamlInfoParam
0x0B 0x59 InitialReferenceLevelParam
0x12 0x91 ForwardBearerCodeRateParam
0x15 0xA9 SatelliteLocationParam
0x16 0xB1 InitialRandomAccessBurstParam
Ox17 0xB9 ReturnLinkReferencelLevelParam
0x1B 0xD9 TMPayloadPositionParam
0x1D 0xE9 RandomisedInitialAccessDelayParam
Ox1F O0xF9 NASSystemInfoParam

5.7.1.5 Parameters with length ::= 3

Parameter types with length ::= 3 are as shown in Table 5.14.

Table 5.14: Bearer ControlAVPs containing Param-Values with Length ::=3

ParamLen-Type Param-Type Param-Value

0x01 Ox0A ChannelNoParam
0x05 0x2A SubbandCentreFrequencyOffsetChangeParam
0x0B Ox5A InitialReferencel evelParam
0x10 0x82 ControlledRandomAccessParam
0x12 0x92 ForwardBearerCodeRateParam
0x15 OxAA AccessControlParam
0x16 0xB2 InitialRandomAccessBurstParam
Ox1E OxF2 PLMNInfoParam
Ox1F OxFA NASSystemInfoParam

5.7.1.6 Parameters with length ::= 4

Parameter types with length ::=4 are as shown in Table 5.15.

Table 5.15: Bearer ControlAVPs containing Param-Values with Length ::=4

ParamLen-Type Param-Type Param-Value

0x01 0x0B ChannelNoParam
0x02 0x13 SleepModeParam
0x0B 0x5B InitialReferencel evelParam
0x10 0x83 ControlledRandomAccessParam
0x11 0x8B SharedReservationAccessParam
0x12 0x93 ForwardBearerCodeRateParam
0x15 OxAB GPSPolicylnfoParam
0x16 0xB3 InitialRandomAccessBurstParam
Ox1E OxF3 PLMNInfoParam
Ox1F OxFB NASSystemInfoParam

5.7.1.7 Parameters with length ::= 5

Parameter types with length ::= 5 are as shown in Table 5.16.
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Table 5.16: Bearer ControlAVPs containing Param-Values with Length ::=5

ParamLen-Type Param-Type Param-Value

0x03 0x1C PrimaryBearerParam
0x0B 0x5C InitialReferencelevelParam
0x10 0x84 ControlledRandomAccessParam
0x11 0x8C SharedReservationAccessParam
0x12 0x94 ForwardBearerCodeRateParam
0x15 OxAC SatelliteStateVectorsParam
0x17 0xBC InitialReferencel evelAndMaxCodeRateParam
0x1A 0xD4 UTCDateAndTimeParam
Ox1F OxFC NASSystemInfoParam

5.7.1.8 Parameters with length ::= 6

Parameter types with length ::= 6 are as shown in Table 5.17.

Table 5.17: Bearer ControlAVPs with Containing Param-Values with Length ::= 6

ParamLen-Type Param-Type Param-Value
0x00 0x05 TypeOQoSParam
0x03 0x1D PrimaryBearerParam
0x05 0x2D SubbandCentreFrequencyOffsetChangeParam
0x0B 0x5D InitialReferencel evelParam
0x10 0x85 ControlledRandomAccessParam
0x11 0x8D SharedReservationAccessParam
0x12 0x95 ForwardBearerCodeRateParam
0x15 0xAD SatelliteLocationParam
0x17 0xBD MaxReturnCodeRateParam
Ox1F OxFD NASSystemInfoParam
5.7.1.9 Parameters with length::= 7

Parameter types with length ::= 7 are as shown in Table 5.18.

Table 5.18: Bearer ControlAVPs containing Param-Values with Length ::=7

ParamLen-Type Param-Type Param-Value
0x03 OX1E PrimaryBearerParam
0x0B OX5E InitialReferencel evelParam
0x11 Ox8E SharedReservationAccessParam
0x12 0x96 ForwardBearerCodeRateParam
Ox1F OXFE NASSystemInfoParam

5.7.1.10 Parameters with length ::= 8
Parameter types with length ::= 8 are as shown in Table 5.19.

Table 5.19: Bearer ControlAVPs containing Param-Values with Length ::=8

ParamLen-Type Param-Type Param-Value
0x03 Ox1F PrimaryBearerParam
0x0B Ox5F InitialReferencel evelParam
Ox11 Ox8F SharedReservationAccessParam
0x16 0xB7 InitialReferencel evelSet
0x17 OxBF ReturnLinkReferencelevelSet
Ox1F OxFF NASSystemInfoParam
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5.7.2 TimingCorrectionParam

This parameter is used within a SpecificAVPList or AVPList SDU to provide timing correction information to a
particular UE for all UE Hardware Units controlled by the particular instance of this Bearer Control processtype. The
structure is defined below, with format as shown in Figures 5.94 to 5.95.

Ti mi ngCorrecti onParam : : =
CHO CE {
timng-correction-8
I NTEGER (-128 .. 127),
timng-correction-16
| NTEGER (-32768 .. 32767)

(MSB) Bit No (LSB)

8 7 6 5 4 3 2 1
0 0 0 0 1 0 0 0 _"O_c_tét_i_
TimingCorrectionParam h _O_c,:t(_at_é_

Figure 5.94: TimingCorrection BCtAVP (one octet)

(MSB) Bit No (LSB)
'8 17 16 :5 4 3 2 11
0 0 0 0 1 0 0 1 _"O_(;t(_at_i_
Timing ~ Octet2
CorrectionParam - _O_c_t(_et_ :_%_

Figure 5.95: TimingCorrection BCtAVP (two octets)

The value represents the timing correction in units of 0,25 symbols (rounded to the nearest unit) with a symbol in this
context being referenced to the T1 bearer type (33 600 Bd). It is encoded either as a single byte signed
(two's-complement) integer providing an adjustment range from -32 symbolsto +31,75 symbols or as a two-byte signed
(two's-complement) integer providing an adjustment range from -8 192 symbolsto 8 191,75 symbols. Positive values
indicate that the UE transmits too early and negative values indicate that the UE transmitstoo late.

5.7.3 ReturnBearerTypeParam

This parameter is used within a bb-avp-list or broadcast AVPList to specify the default return bearer type to be used by
al UEstuned to the forward bearer. If areturn bearer type is specified in the ReturnSchedule SDU transmitted on the
same forward bearer (see clauses 5.4.5.2 and 5.4.5.5) then the value in the ReturnSchedule SDU shall override the
default. This AVP will also be sent in aBCtESDU in a Handover message to signal the default bearer type on the target
bearer. The structure is defined below, with format as shown in Figure 5.96.

Ret ur nBear er TypeParam : : =

SEQUENCE { cw80- acqui si tion- present
BOOLEAN,
only-timed-access-al | owed
BOOLEAN,
reserved

BIT STRING (SIZE (2)),
r-bearer-type-short
Ret ur nBear er TypeShor t
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(MSB) Bit No (LSB)
-8 17 6 5 4 13 12 11

0 0 0 1 0 0 0 0 _"O_c_té'; i_
cw80| otaa | reserved r-bearer-type-short _"O_c_té'g é_

Figure 5.96: ReturnBearerType BCtAVP

The flags cw80-acquisition-present and only-timed-access-allowed shall apply to all R80T0.5Q and R80T 1Q bearers
regardless of the value in the r-bearer-type-short field.

57.4 SlotSizeControlParam

This parameter is used to specify the parameters which are to be used within the UE Bearer Control algorithms for
calculating and reporting queue sizes. The structure is defined below, with format as shown in Figure 5.97.

Sl ot Si zeControl Param : : =

I NTEGER (0. . 255) -- mn-offered-size
(MSB) Bit No (LSB)
.8 7 6 5 4 +3 2 1
0 0 0 1 1 0 0 0 Octet 1
min-offered-size Octet 2

Figure 5.97: SlotSizeControl BCtAVP

The units of min-offered-size, isin bytes. The default value for min-offered-size is 5 bytes. The use of these parameters
is specified in ETSI TS 102 744-3-2[10].

575 MinResWaitParam

This parameter isused in an AVPList SDU within an EPDU carried with an Establish or Modify AL-SigPDU to define
the minimum timeout period that the specific connection shall use when waiting for a slot reservation. The structure is
defined below, with format as shown in Figure 5.98.

M nResWi t Param : : =
I NTEGER (0 .. 255)

(MSB) Bit No (LSB)

'8 17 16 15 4 13 :2 1
0 0 1 0 0 0 0 0 _"O_c_té{i_
MinResWaitParam . _O_c_té{é_

Figure 5.98: MinResWait BCtAVP

MinResWait isin units of 40 ms so the range of values supported is 0 to 10,2 seconds. If this parameter is absent then
the default value of 6 seconds shall be utilized in the UE.

5.7.6 AllocationSizeParam

This parameter is used within an AVPList SDU within an EPDU carried with an Establish or Modify AL-SigPDU and
defines the default segment size minus one to be used for the connection. The structure is defined below, with format as
shown in Figure 5.99.

Al |l ocati onSi zeParam : : =
INTEGER (0 .. 255)

ETSI



95 ETSI TS 102 744-3-1 V1.1.1 (2015-10)

(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
0 0 1 0 1 0 0 0 _"O_(;té{i_
AllocationSizeParam . _O_c_tét_é_

Figure 5.99: AllocationSize BCtAVP

AllocationSize in units of bytes. If this parameter is absent the default value of 32 bytesis used.

5.7.7 SlotSharingParam

This parameter is used within in an AVPList SDU within an EPDU carried with an Establish or Modify AL-SigPDU
and defines whether slots allocated to this connection may also carry Queue Status or Data from other connections from
this UE. The structure is defined bel ow, with format as shown in Figure 5.100.

Sl ot Shari ngParam : : =
SEQUENCE {

uess-takes-priority
BOOLEAN,

ot her-vbr-al | owed
BOOLEAN,

ot her-cbr-al | oned
BOOLEAN,

gl en- based-si gnal | i ng
BOOLEAN,

variable-bit-rate
BOOLEAN,

constant-bit-rate
BOOLEAN,

ot her - dat a- al | owed
BOOLEAN,

ot her - st at us- al | owed
BOOLEAN

(MSB) Bit No (LSB)
i8 7 :6 i5 4 13 2 i

0 0 1 1 0 0 0 0 _"O_c_tét_i_
utp |ova |oca |gbs | vbr | cbr [oda |osa _"O_c_té'E é_

Figure 5.100: SlotSharing BCtAVP

The uess-takes-priority flag is set if UE specific signalling connection takes priority over the data from this connection
(i.e. the UESS is allowed to 'steal’ resources from this connection). The default value for this parameter is FALSE.

The other-vbr-allowed flag is set if data or signalling from other variable bit rate connections (those which utilize
QRate-based-signalling) is allowed to share this lot. The default value for this parameter is FALSE.

The other-cbr-allowed flag is set if data from other constant bit rate data connections (those which do not utilize volume
or rate-based-signalling mechanisms) is alowed to share this slot. The default value for this parameter is FALSE.

The glen-based-signalling flag is set when the QLen SDUs are to be used as the signalling mechanism instead of the
acknowledged Status SDUs for UE specific signalling connections and RABs that require queue-length based
signalling. The default value for this parameter is FALSE.

The variable-bit-rate flag is set for RABs that are to utilize the QRate SDUs. The default value for this parameter is
FALSE.

The constant-bit-rate flag is set if aconstant bit rate connection is established (a connection that does not utilize either
volume or rate-based-signalling), the default value of this parameter is TRUE for Transparent mode connections or
FAL SE otherwise.
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The other-data-allowed flag is set if RABs utilize the queue-length based signalling (either QLen or Status SDUs) are
alowed to include data in resources allocated to this connection. The default value for this parameter is TRUE.

The other-status-allowed flag is set if RABSs utilize the queue-length based signalling (either QLen or Status SDUs) are
allowed to include queue status reports within resources allocated to this connection. The default value for this
parameter is TRUE.

The use of glen-based-signalling, variable-bit-rate, and constant-bit-rate flagsis exclusive - only one of these flags
shall be set for any connection.

5.7.8 FracPeakDataVolAndLFracParam

This parameter is used within a SpecificAVPList or AVPList SDU and specifies parameters to be used within the UE
Bearer Control process for all connections. The structure is defined below, with format as shown in Figure 5.101.

Fr acPeakDat aVol AndLFracParam : : =

SEQUENCE {
frac- peak- dat a- vol I NTEGER (0. .15),
| -frac I NTEGER (0. . 15)

(MSB) Bit No (LSB)

8 17 16 5 4 :3 :2 i1
0 7 0 7 1 7 1 7 1 0 7 0 | 0 "_O_(;t(_at_i_
frac-peak-data-vol I-frac B _O_c_t(_et_ é )

Figure 5.101: FracPeakDataVolAndLFrac BCtAVP

Units of frac-peak-data-vol and |-frac are 0,125 so the value range is between 0 and 1,875. The default values for
frac-peak-data-vol and I-frac are both 0,5.

579 StatusAckControlParam

This parameter is used within a SpecificAVPList or AVPList SDU and specifies parameters to be used within the UE
Bearer Control process for all connections. The structure is defined below, with format as shown in Figure 5.102.

St at usAckCont r ol Param : : =

SEQUENCE {
t-ack-wait I NTEGER (0. . 15),
max- unackst at us I NTEGER (0. .15)

(MSB) Bit No (LSB)

g 17 6 5 4 :3 2 if
0 1 0 0 0 0 0 0 _"O_c_tét_ i_
t-ack-wait max-unackstatus . _O_c_tét_ é )

Figure 5.102: StatusAckControl BCtAVP

Units of t-ack-wait are 40 ms. The default value for t-ack-wait is 6, resulting in 240 ms. Thistime is offset by the
round-trip-time (rtt) specified for the UE agorithmsin ETSI TS 102 744-3-2 [10]. The default value for
max-unackstatusis 8.

5.7.10 ReportControlParam

This parameter is used within a SpecificAVPList or AVPList SDU and specifies a parameter to be used within the UE
Bearer Control process for all connections. The structure is defined below, with format as shown in Figure 5.103.

ReportControl Param ::= |INTEGER (0 .. 255)
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(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
0 1 0 0 1 0 0 0 _"O_c_té{i_
ReportControlParam h _O_c_tét_ é )

Figure 5.103: ReportControl BCtAVP
Units of Report Control are 0,0625, so the value specified is between 0 and 15,9375. The default value is 0,3125.

5.7.11 MinContStatusDelayParam

This parameter is used within a SpecificAVPList or AVPList SDU and specifies a parameter to be used within the UE
Bearer Control process for all connections. The structure is defined below, with format as shown in Figure 5.104.

M nCont St at usDel ayParam ::= I NTEGER (0 .. 255)
(MSB) Bit No (LSB)
8 .7 .6 .5 .4 .3 .2 .1
0 1 0 1 0 0 0 0 Octet 1
MinContStatusDelayParam Octet 2

Figure 5.104: MinContStatusDelay BCtAVP

Units of MinContStatusDelay are 40 ms so the range of values supported is 0 to 10,2 seconds. The default value for
MinContStatusDelay is 80 ms.

5.7.12 RandomisingControlParam

This parameter is used within a SpecificAVPList or AVPList SDU and specifies parameters to be used within the UE
Bearer Control process for all connections. The structure is defined below, with format as shown in Figure 5.105.

Randomi si ngCont rol Param : : =

SEQUENCE {
max- r andoni si ng- | evel I NTEGER (0..7),
frame-random ser I NTEGER (0. .31)

(MSB) Bit No (LSB)

+8 7 +6 5 +4 3 2 1
o 1 1 o0 1]0 o0 0 | oOctetl
max-rand-level frame-randomiser B _O_c_té{é_

Figure 5.105: RandomisingControl BCtAVP

The default value for max-randomising-level is 4 and for frame-randomiser is 2.

5.7.13 ResWaitMultiplierParam

This parameter is broadcast by the RNC in congestion conditions to extend the time that UEs shall wait for reserved
dots (before resending Status SDUS). This parameter overrides previously specified values. The structure is defined
below, with format as shown in Figure 5.106.

ResWai t Mul ti plierParam::=
| NTEGER (0. . 255)
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(MSB) Bit No (LSB)

'8 17 :6 !5 14 13 :2 1
o 1 1 1 o0]o o0 o | octettl
ResWaitMultiplier h _(Stgté{é_

Figure 5.106: ResWaitMultiplier BCtAVP

ResWaitMultiplier isin units of 0,125 so the range of values supported is 0 to 31,875. If this parameter is absent the
default value of 1 shall be used in the UE.

5.7.14 CommonSigRetryParam

This parameter is used within an AVPList SDU or within a bb-avp-list to define retry parameters for the Common
Signalling connection (i.e. Registration and Deregistration related packets). CommonSigRetry is defined as follows,
with format as shown in Figure 5.107:

CommonSi gRet ryParam : : =
SEQUENCE {
mexr et rycount
I NTEGER (0..7),
ti meout
| NTEGER (0. .31)

(MSB) Bit No (LSB)

g 7 i6 5 4 i3 i2 i1
o 1 1 1 1]o o o0 | octt1
maXretryCOUnt timeout B _O_(;té‘:é_

Figure 5.107: CommonSigRetry BCtAVP

The default value of maxretrycount is 3 (i.e. the UE shall make four attempts before giving up). Timeout isin units of
0,5 s. The default value of timeout is10 (i.e. 5 9).

5.7.15 RNCIdParam

This parameter is used during inter-RNC handover to advise the UE of the RNC ID of the target RNC and issent in a
BCtESDU of the Handover message. The structure is defined below, with format as shown in Figure 5.108.

RNCI dParam : : =
SEQUENCE {
rnc-id

I NTEGER (0. . 255)

(MSB) Bit No (LSB)

.8 +7 6 5 4 3 2 1
1 0 o0 o0 o0/]o0o o0 o0 | ocet1
RNCId " Octet2

Figure 5.108: RNCId BCtAVP
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5.7.16 ForwardBearerCodeRateParam
5.7.16.0 General

This parameter describes coding rate and modulation index changes in the FEC blocks of the current or the next frame
as specified in clause 5.7.16.1. On forward bearers that use no outer interleaving, this AVP isonly provided if the
coding rate changes from the coding rate of the first FEC block in the frame which isimplicitly signalled in the unique
word.

On outer interleaved forward bearers (i.e. F80T2.5X and F80T5X) thisAVP isincluded if the coding rate or modulation
index of any FEC Block in the frame are different from the first FEC block in the same frame. Optionally, this AVP
may be included in every frame even if there is no such change.

This AVP shall be carried in abb-avp-list (see clause 5.4.4.8) if a BulletinBoard SDU is scheduled for transmission,
otherwise it shall be carried in a Broadcast AVPList BCtSDU (see clause 5.4.10). Furthermore, this AVP shall be the
first onein the AVPList used. The structure is defined below, with format as shown in Figure 5.1009.

For war dBear er CodeRat eParam : : =
SEQUENCE (1..8) OF Bl ockRate
Bl ockRate :: =
SEQUENCE {
nodul ati on-i ndex-i ncrease
Modul at i onl ndexl| ncr ease,
bl ock- num
I NTEGER (0..7),
coding-rate
CodeRat e

}

The parameter modul ation-index-increase specifies an increase in the modulation index being used in the FEC block
specified by block-num. The increase in the modulation index specified shall remain selected for the rest of the frame or
until another change is signalled as another BlockRate parameter in the same AV P. Due to the limitations of the
physical layer, thisinformation element is only used to switch between 4-QAM and 16-QAM (when the value is set to
TRUE). When the value is set to FALSE, the modulation index is the same as that used for the first FEC block of the
frame.

(MSB) Bit No (LSB)

8 7 6 5 4 3 2 +1
1 0 0 1 0 |[prm-len(=n-1) Octet 1
mii block-num 1 coding-rate 1 Octet 2
mii block-num n coding-rate n Octet n+1

Figure 5.109: ForwardBearerCodeRate BCtAVP

5.7.16.1 Block-num

The parameter block-num defines the FEC Block within the frame at which the coding rate changes, where
block-num = 0 refers to the first block in the frame, regardless of the FEC block in which the AV P is transmitted.

When operating with F80T 1Q-4B, F80T1X-4B and FB0T45X-8B bearers, the AVP refers to FEC blocksin the current
frame.

EXAMPLE 1.  When used with an F80T45X-8B for the FEC blocks:

block-num-1 = 2; coding-rate-1 = -1

(FEC Blocks 0-1, Sgnalled by UW)

(FEC Block 2, Bearer Sub-type L1)
block-num-2 = 3; coding-rate-2 = -3

(FEC Block 3, Bearer Sub-type L3)
block-num-3 = 4; coding-rate-3= 0

(FEC Blocks 4-7, Bearer Sub-type R)
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When operating with F80T2.5X and F80T5X bearers, the AVP refersto FEC blocks in the next frame. Also when
operating with these forward bearers, in order to signal FEC block numbers for forward bearers with more than 8 FEC
blocks per frame, the following rules apply:

If the value of 'block-num-n' is less than or equal to the value of 'block-num-m' where m<n, then the FEC block number
to which thisand all subsequent information element refers shall be increased by 8 to reference the FEC block humber
(8 + value of block-num-n). This allows this AVP to reference any FEC block in forward bearers supporting more than
8 FEC blocks per frame, however the constraint remains that a maximum number of 8 BlockRate values may be
signalled with this AVP.

EXAMPLE 2: When used with an FB0T5X16-9B for the FEC blocks in the next frame:

block-num-1 = 0; coding-rate-1 = -3
(FEC Blocks 0-2, Bearer Sub-type L3 (same as next frame UW))
block-num-2 = 3; coding-rate-2 = -2
(FEC Blocks 3-5, Bearer Sub-type L2)
block-num-3 = 6; coding-rate-3=0
(FEC Blocks 6-7, Bearer Sub-type R)
block-num-4 = 0O; coding-rate-4 = 1
(FEC Block 8, Bearer Sub-type H1)

When operating with F80T 2.5X4 and F80T5X4 bearers which support variable rate modulation, the AV P signals both
the coding rate and the modulation for FEC blocks in the next frame.

EXAMPLE 3:  When used with an F8B0T5X4-9B for the FEC blocks in the next frame:

modulation-index-increase =0, block-num-1 = 0; coding-rate-1 = -4

(4-QAM mod, FEC Blocks 0-2, Bearer Sub-type L4 (same as next frame UW))
modulation-index-increase =0, block-num-2 = 3; coding-rate-2 = -2

(4-QAM mod, FEC Blocks 3-5, Bearer Sub-type L2)
modulation-index-increase =1, block-num-3 = 6; coding-rate-3= 0

(16-QAM mod, FEC Blocks 6-7, Bearer Sub-type R)
modulation-index-increase =1, block-num-4 = 0; coding-rate-4 = 1

(16-QAM mod, FEC Block 8, Bearer Sub-type H1)

5.7.16.2 CodeRate

The parameter coding-rate specifies the bearer subtype being used in the FEC block specified by block-num. The new
bearer subtype specified shall remain selected for the rest of the frame or until another change is signalled, either as
another block-num and coding-rate pair in the same AVP or in another AVP included in a further FEC block.

CodeRate :: =
INTEGER (-8 .. 7)

where Bearer Subtypes (i.e. coding rates) map onto CodeRate values as shown in Table 5.20.

Table 5.20: CodeRate Values

CodeRate Value 8| -7|6|5|-4|-3|-2|[-1]0 1 2 3 4 5 6 7

R80T0.5Q and R80T1Q L8| L7 | L6 | L5 | L4 |L3|L2|L1| R |H1|L14|L13|L12(L11|L10O| LO
only

All other Bearers 18| L7|[L6|L5|L4|L3]|L2|L1| R |H1L|H2|[H3|H4|H5|H6|n/a

5.7.17 ReceivedSignalQualityParam

This parameter which is carried in a status-avp-list (or AV PList for UESS connections that use the QLen signalling) is
used by the UE to report the Carrier-to-Noise Ratio (C/N,) of the received forward bearer to the RNC. The structureis

defined below, with format as shown in Figure 5.110.

Recei vedSi gnal Qual i tyParam :: =
I NTEGER (0. . 255)
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(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
1 0o o0 1 1]0 0 0| oOctetl
ReceivedSignalQuality h _O_c_tét_é_

Figure 5.110: ReceivedSignalQuality BCtAVP

The value of ReceivedSignalQualityParam is calculated by subtracting 20 dB from the measured C/N,, value and
multiplying the result by 4. The value therefore represents a C/N,, range from 20 dBHz to 83,75 dBHz.

5.7.18 SignalQualityMeasurementintervalParam

This parameter is used by RNC to control the number of frames over which the UE shall average the Carrier-to-Noise
Ratio (C/N,) measurement reported in the Received Signal Quality Bearer Control AV P. The structure is defined below,

with format as shown in Figure 5.111.

Si gnal Qual i t yMeasur enment I nterval Param : : =
SEQUENCE {

reporting-on
BOOLEAN,

reserved
BIT STRING (SIZE (2)),

i nterval
I NTEGER (1..32)

(MSB) Bit No (LSB)
'8 17 16 5 4 :3 :2 11

1 0 1 0 0 0 0 0 "_O_(;t(_at_i_
RO | reserved interval . _O_c_té'g é )

Figure 5.111: SignalQualityMeasurementinterval BCtAVP

Thevalueintheinterval field shall be multiplied by eight to specify the number of frames over which the sliding
average for the signal quality measurement shall operate, providing arange from 640 ms (interval = 1) t0 20,48 s
(interval = 32). The Boolean flag reporting-on is used by the RNC to control the reporting at a UE.

5.7.19 AccessControlParam

This parameter is used within a bb-avp-list to control theinitial access of UEsto the RNC. This AVPisonly included if
access restrictions are to be enforced. The structure is defined bel ow, with format as shown in Figure 5.112.

AccessControl Param :: =
SEQUENCE {

emer gency-cal | -overri de-access-cl ass
BOOLEAN,

reserved
BI T STRING (SI ZE (5)),

si mcard-control
Si nCar dControl ,

access-cl ass
BI T STRING (SIZE (16))
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(MSB) Bit No (LSB)
8 7 % 5 4 3 2 1
1 0o 1 0 1]0 1 0 | oOctetl
e reserved Sicr?);:t?cr)?- " Octet2
access-class (class 15..8) h _O_c_tét_ 1_%_
access-class (class 7..0) - _O_c_tét_ ;f_

Figure 5.112: AccessControl BCtAVP

If the field emergency-call-override-access-classis TRUE, then the access restrictions shall not apply to UEs
attempting to make an emergency call. Otherwise only those UES belonging to an access class for which the
corresponding bit is set to one in the field access-class shall attempt to access the RNC. Bit 8 of Octet 3 corresponds to
Access Class 15, while Bit 1 of Octet 4 corresponds to Access Class 0.

The field sim-card-control specifies whether a UE without a SIM card may register at the RNC. The data type
SimCardControl is defined as follows:

Si nCardControl ::=
I NTEGER {
imei-not-pernitted (0),
i mei -permtted-energency-call-only (1),
imei-permtted (2)
} (0..3)

5.7.20 InitialRandomAccessBurstParam
5.7.20.0 General

This parameter is used within a bb-avp-list to specify the burst types (together with coding rates) which may be used by
UEsfor initial random access to the RNC. The AVP isonly sent if there is a change from the default Initial Random
Access burst types and coding rates specified in ETSI TS 102 744-2-1 [8]. The structure is defined below, with format
as shown in Figure 5.113.

I ni ti al RandomAccessBur st Param : : =
SEQUENCE (1..4) OF AccessBurst
AccessBurst ::=
SEQUENCE{
burst-type
Bur st Type,
coding-rate
CodeRat e

(MSB) Bit No (LSB)

8 17 16 5 4 i3 i2 ij
1 0 1 1 0 prm-len (=n-1) Octet 1
burst-type 1 coding-rate 1 Octet 2
burst-type n coding-rate n Octet n+1

Figure 5.113: InitialRandomAccessBurst BCtAVP

The parameter coding-rate is defined in clause 5.7.16.2.
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5.7.20.1 BurstType

The burst-type field specifies the type of burst that shall be used by the UE for initial random access purposesand is
defined as follows:

Bur st Type =
I NTEGER {

r20t 05q (0),
-- reserved (1),
-- reserved (2),
r20t1q (3),
r5t2q(4),
-- reserved (5),
r5t45q (6),
-- reserved (7),
r80t0.5q (8),
r80tl1q (9),
r5ti1x (10),
-- reserved (11),
r5t2x (12),
-- reserved (13)
r5t45x (14),
-- reserved (15)
} (0..15)

5.7.21 ReturnLinkReferencelLevelParam

This parameter is used within a SpecificAVPList or AVPList SDU to specify the reference level for the return link
adaptation to a particular UE Hardware Unit. It may a so include a transmit power backoff value or a backoff range over
which the UE can trade-off transmit EIRP versus coding rate. The particular UE Hardware Unit that the AVPis
intended for is determined by the translated Bearer Connection ID contained in the SpecificAVPList SDU or the
trandated Bearer Connection 1D of the BCtPDU used to carry the AVPList SDU. The structure is defined below, with
format as shown in Figures 5.114 and 5.115.

Ret ur nLi nkRef er enceLevel Param : : =
SEQUENCE {
reserved
BIT STRING (SI ZE (2)),
reference-1| evel
Cont r ol | ndex,
backoff-field
SEQUENCE {
node
I NTEGER (0. .3),
reserved
BIT STRING (SIZE (2)),
backof f
I NTEGER (0. . 15)
} OPTI ONAL

(MSB) Bit No (LSB)

'8 17 6 5 4 3 12 11
1 0 1 1 1 0 0 0 "_O_(;t(_at_i_
reserved reference-level h _O_c_té'g é )

Figure 5.114: ReturnLinkReferenceLevel BCtAVP
(backoff value not included)
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(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
1 0o 1 1 1]0 0 1 | oOctetl
reserved reference-level . _O_c_té'g é )
mode reserved backoff . _O_c_tét_ 1_%_

Figure 5.115: ReturnLinkReferenceLevel BCtAVP
(backoff value included)

The parameter reference-level is of datatype Controlindex whichis specified in clause 5.4.12.6. UE classes that
support wrap around of control index shall interpret the received reference-level value according to the following rule:

If (reference-level < 16) then
reference-level = reference-level + 64
Endif

The parameter backoff shall be used in different ways depending on the value of mode, as shown in Table 5.21. Further
information on the reference level and the use of the parameter backoff is provided in ETSI TS 102 744-3-2 [10],
clause 8.5.1.1.

Table 5.21: ReturnLinkReferencelLevel Mode Values: Expected UE Behaviour

Value of EIRP and Coding Rate
mode

0 The UE hardware unit shall reduce its EIRP level by the amount (in dB) specified in backoff.
The UE shall use a fixed coding rate which matches the operating point specified in reference-
level (i.e. power control only).
1 The UE hardware unit shall use the value in backoff to determine the minimum EIRP level at
which the UE can transmit such that the coding rate may be selected over a possible range of
Controlindex values

from reference-level
to reference-level — backoff + 1.

The value of backoff is thus applied in units of 0,5 dB.

2 The UE hardware unit shall use the value in backoff to determine the minimum EIRP level at
which the UE can transmit, such that the coding rate may be selected over a possible range of
Controlindex values

from reference-level
to reference-level — (2 x backoff ) + 1

The value of backoff is thus applied in units of 1 dB.
3 [reserved]

If the AV P does not include mode and backoff then the UE shall use the last value of mode and backoff received. If no
mode value has been received, a default backoff of 0 dB (with mode ::= 1) shall be used.

5.7.22 TimingCorrectionUpdatelntervalParam

This AVP is used within a bb-avp-list or a broadcast AVPList to specify the maximum time interval until a UE hasto
update its return channel transmission timing as specified in ETSI TS 102 744-3-2 [10]. The value of
TimingCorrectionUpdatelnterval is expressed in minutes. A value of zero isinvalid and shall be ignored. The AVP
has the following structure, with format as shown in Figure 5.116:

Ti m ngCorrecti onUpdat el nterval Param : : =
I NTEGER (0. . 255)
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(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
1 1 0 0 0 0 0 0 _"O_(;té’;i_
TimingCorrectionUpdatelnterval h _O_c_tét_ é_

Figure 5.116: TimingCorrectionUpdatelnterval Bearer Control AVP

5.7.23 MaxDelayAndDelayRangeParam
5.7.23.0 General

This parameter is used to specify the maximum delay and the delay range required for initial access of UEsto the RNC
(see ETSI TS 102 744-3-2 [10]). The data type MaxDelayAndDelayRangeParam is defined below and the
corresponding AV P has the structure shown in Figure 5.117:

MaxDel ayAndDel ayRangeParam : : =
SEQUENCE {

use-primary-rctc
BOOLEAN,

max- del ay
I NTEGER (0..7),

del ay-range
| NTEGER (0. . 15)

(MSB) Bit No (LSB)

'8 17 :6 .5 14 13 :2 1
1 1 0 0 1]0 0 0| oOctetl
up max-delay delay-range h _O_c_té{é_

Figure 5.117: MaxDelayAndDelayRange BCtAVP

5.7.23.1 Use-primary-rctc

The flag use-primary-rctc is used to control the method that shall be used by UEs for return channel timing control. If
the flag is TRUE, then the UEs shall use the combination of primary and secondary method (as described in ETSI
TS 102 744-3-2 [10]). If the flag is FAL SE, then the UEs shall use the secondary method only.

5.7.23.2 Max-delay

The field max-delay specifies the maximum delay from the satellite to a UE located in the beam. The maximum delay is
calculated from this value as follows:

maximum delay = 120 ms + max-delay x 5 ms
5.7.23.3 Delay-range

The field delay-range specifies the maximum delay variation within the beam in units of 5 ms.

5.7.24 ReferencelLevelAcknowledgeParam

This parameter, which is carried in a status-avp-list (or AVPList for connections that do not require the transmission of
Status SDUs, e.g. constant bit rate), is used by the UE to report that a ReturnLinkReferencelevel,
ReturnLinkReferencelLevelSet, InitialReferenceLevelSet or InitialReferenceLevelAndMaxCodeRate AVP has
been received from the RNC. The data type ReferencelLevelAcknowledgeParam is defined below and the
corresponding AV P has the structure as shown in Figure 5.118:

Ref er enceLevel Acknow edgeParam : : =
SEQUENCE {
reserved
BIT STRING (SI ZE (7)),
ack
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BOOLEAN

(MSB) Bit No (LSB)

'8 17 16 15 4 .3 12 1
1 1 0 1 0 0 0 0 _"O_(;t(_at_i_
reserved ack _"O_c;t(_at_ é_

Figure 5.118: ReferenceLevelAcknowledge Bearer Control AVP

The ack parameter is adways TRUE when this AVP is sent, since a negative acknowledgement isimpossible (the UE
would have no knowledge that it had missed receiving the ReturnLinkReferenceLevel AVP). One octet is necessary
to convey thisinformation since the BCtAV P structure does not support empty AV Ps.

5.7.25 ForwardQoSControlParam

This parameter is used to adjust the response-time parameter used in the Connection Layer of the UE. The AVP can be
broadcast in a bb-avp-list or AVPLIist, or sent to a specific UE in a SpecificAVPList or AVPList SDU. The datatype
ForwardQoSControlParam is defined below and the corresponding AV P has the structure as shown in Figure 5.119:

Forwar dQoSControl Param :: =

SEQUENCE {
thp
TrafficHandl i ngPriority,
reserved
BI T STRING (SI ZE (3)),
f-bearer
FwdBear er,

response-tine
| NTEGER (0. . 255)

}
(MSB) Bit No (LSB)
8 7 ‘6 5 4 i3 2 i1
0 0 0 0 7 0 0 1 0 _"O_(;t(_at_ i_
thp reserved f-bearer B _O_r;t(_et_ é )
response-time B _O_c_tc_et_ :_%_

Figure 5.119: ForwardQoSControl Bearer Control AVP

If this AVP is broadcast, then all the UEs which operate Acknowledged Mode connection(s) which belong to the
specified UM TS Traffic Class and Priority specified in thp shall reconfigure these connections with the new
response-time setting.

The parameter thp is defined as follows:

TrafficHandlingPriority ::=
| NTEGER {
traffic-handling-priority-15-or-background (0),
traffic-handling-priority-1 (1),
traffic-handling-priority-2 (2),
traffic-handling-priority-3 (3)
} (0..3)

The parameter val ue reflects the Traffic Handling Priority received with the RANAP Radio Access Bearer (RAB)
AssignmentRequest message if the Core Network requested a RAB setup for an Interactive Class connection. If a
Background Class connection was requested by the Core Network then this shall be signalled to the UE as
traffic-handling-priority-15-or-background.

If the AVP is addressed to a specific connection, the parameter thp shall be ignored and the value of response-time shall
be applied to the specified connection only.
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The parameter f-bearer specifies which forward bearer the response-time value applies. The parameter response-time is
defined in units of 40 ms.

5.7.26 InitialReferencelLevelParam

This parameter is used to override the default Initial Reference Level behaviour that is used by a UE on this bearer
control prior to link adaptation being completed, to determine the power level for the Initial Random Access Burst
transmitted by a UE. When utilized, this AVP will be broadcast in a bb-avp-list of a Bulletin Board BCtSDU or
AVPList. The structure is defined below, with format as shown in Figure 5.120.

Initial ReferenceLevel Param :: =
SEQUENCE {

nmsb
BIT STRING (SI ZE (1)),
-- nost significant bit of UE-class
--for all UEs in this list

cim
BIT STRING (SIZE (1)),
-- control -index-offset-mul tiplier

control -i ndex-base
Control | ndex,

ue-init-ref-list
SEQUENCE SI ZE (1..7) OF Uelnitial Ref

}
Uelnitial Ref ::=
SEQUENCE {
ue-cl ass-1sb
I NTEGER( 0. . 15) ,
-- the least significant 4 bits of the UE class are specified
-- in this information el ement
ctrl-index-of fset
I NTEGER (0. . 15)
-- Control Index Ofset in steps determned by cim
-- if cim= 0 then steps are 0.5dB, else 1dB

(MSB) Bit No (LSB)

'8 17 16 :5 4 :13:2°:1
0 7 1 7 0 7 1 7 1 prrﬁ-len (#n) "_(_)E:t_e_t_l_
msb | cim control-index-base "_(_)E:t_e_t_z_
ue-class-Isb-1 ctrl-ind-offset-1 . _(_);:t_e_t _3_
ue-class-Isb-n ctrl-ind-offset-n _(_);:t_e_t_n_+_1_

Figure 5.120: InitialReferenceLevelParam BCtAVP

This AVP defines Initial Reference Levelsfor each UE class that is expected to operate on this Bearer Control, and up
to 7 UE classes may be described within each AVP.

The Initial ReferenceLevel (in units of 0,5 dB) for each UE class specified in the AVP shall be derived as follows:
Initial Referencelevel = control-index-base + (1+cim) x ctrl-ind-offset

The behaviour for utilizing the Initial Referencel evel information is described in ETSI TS 102 744-3-2 [10].

5.7.27 QDiffParam

This parameter is used within an AVPList SDU within an establish or modify SDU to control the reporting of Q-status
information for a particular Bearer Connection within the UE Bearer Control. The structure is defined below, with
format as shown in Figure 5.121.

Qi ffParam:: =
I NTEGER (0 .. 65535)
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(MSB) Bit No (LSB)

8 7 6 5 4 3 2 +1

o 0o o 1 o0]o o0 1| octetl
QDiff " Octet2

Figure 5.121: QDiff BCtAVP
Units of QDiff arein bytes. The default valueis 1 024 bytes.

5.7.28 SubbandCentreFrequencyOffsetsParam

This parameter is used by RNC to signal to the UE the centre frequency of a 200 kHz subband. A separate valueis
provided for the forward and return link offset. The structure is defined below, with format as shown in Figure 5.122.

SubbandCent r eFr equencyf f set sParam : : =
SEQUENCE {
forward-centre-frequency- of f set
| NTEGER (0. . 255),
return-centre-frequency- of f set
| NTEGER (0. . 255)

(MSB) Bit No (LSB)

8 17 16 5 4 :3 :2 i1
0 7 0 7 0 7 1 7 1 0 7 0 | 1 _"O_(;t(_at_i_
forward-link-centre-frequency-offset B _O_c_t(_at_ é_
return-link-centre-frequency-offset B _O_r;t(_et_ C_%_

Figure 5.122: SubbandCentreFrequencyOffsets BCtAVP

The value in the forward-(return)-link-centre-frequency-offset field shall be multiplied by 1,25 kHz to determine the
offset of a 200 kHz subband from a frequency grid aligned to integer multiples of 200 kHz starting at 1 518,000 MHz
for the forward and 1 626,500 MHz for the return link. The default value of forward-(return)-link-centre-frequency-
offset is 80 (equal to 100 kHz) and the AVP isonly included if the actual values are different from the default.

5.7.29 SubbandCentreFrequencyOffsetChangeParam

This parameter is used by RNC to signal to the UE changes to the centre frequencies of the 200 kHz subband which
may be applicable to parts of the forward or return frequency range. The structure is defined below, with format as
shown in Figure 5.123.

SubbandCent r eFr equency f set ChangeParam : : =
SEQUENCE SI ZE (1..2) OF SubbandCFO f set Changel nf o

SubbandCFCO f set Changel nfo :: =
SEQUENCE({
dir
| NTEGER {
forward (0),
return(1l)
} (0..1),
f-start
I NTEGER (0. .32767),
centre-frequency- of f set
| NTEGER (0. . 255)
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(MSB) Bit No (LSB)

'8 7 16 15 14 13 2 1
0 0 1 0 1 prm-len (= n-1) ___(Sc;t_e';_l_
dir 1  Octet2
f-start1 ~ p---------

centre-frequency-offset 1

dirm Octet n
f-statm  po--------

centre-frequency-offset m Octet n+1

Figure 5.123: SubbandCentreFrequencyOffsetChange BCtAVP

The dir field determines the direction (forward or return) while the value in the f-start field determines the lowest
frequency to which the modified subband frequency offset is applicable. The value in the f-start field is provided in
units of 100 kHz.

If the subband centre frequency offset is changed more than once across the forward and/or return frequency band, then
the SubbandCFOffsetChangelnfo elements shall be in ascending order of f-start.

The value in the centre-frequency-offset field shall be multiplied by 1,25 kHz to determine the offset of a 200 kHz
subband from a frequency grid aligned to integer multiples of 200 kHz starting at 1 518,000 MHz for the forward and
1 626,500 MHz for the return link.

5.7.30 SatelliteLocationParam
5.7.30.0 General

This parameter is used to describe the satellite location to the UE. The information is carried in the bulletin board. A
RNC may transmit information about other satellites in the same bb-avp-list or broadcast AVPList, but the information
about the current satellite (i.e. the satellite via which the information is being transmitted) shall always be the first
SatelliteLocation AVPinthisAVP List. If theinformation for a satellite has been modified (i.e. satellite longitude
and/or primary and alternate frequencies have changed), the Satellitel ocation AV P corresponding to that satellite shall
always contain the identifying-frequencies element (i.e. the AVP shall be of length 6). If the information for the current
satellite is modified, there shall be two SatelliteL ocation AV Psin the AVP list for this satellite: one AVP of length 2
(first in the AVP list) followed by one of length 6. The structure is defined below, with format as shown in

Figure 5.124.

SatellitelLocation::=
SEQUENCE {
satellite-id
| NTEGER (0. .15),
satellite-location
Poi nt OneDegr eesLongi t ude,
i dentifying-frequencies
SEQUENCE {
primary
FwdChannel Nunber ,
alternate
FwdChannel Nunber
} OPTI ONAL
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(MSB) Bit No (LSB)

-8 17 6 5 4 13 12 11
1 0o 1 0 1]0 0 1 | Octetl
satellite-id < . _O_c_tét_ é )
satellite-location > -"_O_c_tét_é_

Figure 5.124: SatelliteLocation BCtAVP

5.7.30.1 PointOneDegreesLongitude

Thisfield is 12 bitslong and describes the location in terms of degrees of longitude East or West to a resolution of
0,1 degrees.

Poi nt OneDegr eesLongi tude :: =
I NTEGER (-2048..2047)

The value shall be divided by ten to obtain the satellite location in degrees to an accuracy of 0,1 degree. Positive values
of degrees longitude correspond to degrees East; negative values correspond to degrees West. Valuesin the
range -2 048 to -1 801 and 1 800 to 2 047 areinvalid.

5.7.31 ChannelNoParam
5.7.31.0 General

This parameter is used to instruct a UE Hardware Unit to tune to the specified channel number. The particular UE
Hardware Unit to be tuned is determined by the Translated Bearer Connection Id contained in the SpecificAV PList or
the translated Bearer Connection 1D of the BCtPDU that carries the AVPList.

The ChannelNoParam AV P may also be included in an AVPList on an LDR or HDR bearer to broadcast a retune
instruction to all mobile terminals on the physical bearer. This mechanism is used to allow the RNC to modify a bearer
type within a current satellite sub-band.

The structure is defined below, with format as shown in Figures 5.125 and 5.126.

Channel NoParam : : =
SEQUENCE {
channel - nunber
FwdChannel Nunber
ack-required
BOOLEAN,
f - bearer
FwdBear er,
f-bearer-type
FBear er Type
count -down-field
SEQUENCE {
reserved
BI T STRING (SIZE (4))
count - down

Count Down
} OPTI ONAL
}

(MSB) Bit No (LSB)

©8 17 16 5 4 :3 12 i1
0 0 0 0 1 0 1 0 "_O_c_tét_i_
channel . _O_c:t(_et_é_
number - _O_r,:t(_at_i_%_
ar f-bearer f-bearer-type h _O_r;t(_et_ ;f_

Figure 5.125: ChannelNo BCtAVP (count-down not included)
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(MSB) Bit No (LSB)
'8 7 16 15 4 13 12 1
o o o o 1|0 1 1 | octet1
channel . _(.SC_tét_é_
number | Octet3
ar f-bearer f-bearer-type h _O_r;t(_et_ ;f_
reserved count-down . _O_r;t(_et_ é_

Figure 5.126: ChannelNo BCtAVP (count-down included)

5.7.31.1 Ack-required

The ack-required flag shall be set if an acknowledgement (using mechanism described in ETSI TS 102 744-3-2 [10]) is
requested from the particular UE to which the AV P is addressed. This flag shall not be set if the AVP is used to move
multiple UE.

5.7.31.2 F-bearer and FBearerType

The f-bearer field contains a copy of the f-bearer number which is present in the Bulletin Board and represents the
number of the bearer within the Bearer Control to which the UE is being asked to tune. The f-bearer-type field contains
a definition of the Bearer Type of the forward bearer to which the UE hardware is being tuned. The data type
FBearerType isdefined as follows:

FBear er Type ::=
| NTEGER {

-- reserved (0)
f80t1q4b (1),
f80t 1x4b (2),
f 80t 45x8b (3),
f80t 1qlb (4),
f 80t 25x4-5b (5),
f 80t 25x16- 5b (6),
f 80t 25x32-6b (7),
f 80t 25x64- 7b (8),
f 80t 5x4-9b (9),
f 80t 5x16-9b (10),
f 80t 5x32-11b (11),
f 80t 5x64-13b (12)
-- reserved (13..15)
} (0..15)

5.7.31.3 CountDown

The count-down parameter in this AVP is used to signal the number of forward frames until the retune instruction isto
be actioned by the mobile terminals.

Count Down :: =
I NTEGER (0. . 15)

Theinformation is broadcast on several consecutive frames prior to the RNC changing the bearer type or centre
frequency of the bearer. The value of zero indicates that the bearer centre frequency or type will change for the next
frame.

57314 FwdChannelNumber

The parameter channel-number specifies the new receive frequency which the UE shall tune to. The datatype
FwdChannelNumber is defined as follows:

FwdChannel Nunber :: =
SEQUENCE {
of f set
I NTEGER (0. .1),
channel -i ndex
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I NTEGER (0. . 32767)
}

The parameters offset and channel-index are as specified in clauses 5.4.5.1.1 and 5.4.5.1.2, with the exception that the
forward frequency is calculated as follows:

forward frequency [MHZ = channel-index x 0,0025 + offset x 0,00125 + 1 510,000
5.7.32 ControlledRandomAccessParam
5.7.32.0 General

This parameter is used to define radio resources in the return direction that may be used for Controlled Random Access

purposes. The approach that is taken isto define groups of resources each of which isreferenced by atBCnlID value that
is specified by the Radio Network Controller and signalled in a Return Schedule. This alows the purpose of the random
access resource to be constrained, and also allows control parameters to be transmitted to define the usage.

The ControlledRandomA ccessParam AV P applies only to the current return scheduling period (which may be from
160 msto 640 msin duration, depending upon the number of slot-plansincluded in a Return Schedule). A new
ControlledRandomA ccessParam AV P will be transmitted for each return schedule period.

Control | edRandomAccessParam : : =
SEQUENCE {
ret-sched-tbcn-id
Tr ansl| at edBear er Connect i onl D,

code-rate
CodeRat e,
rand- param | i st
CHA CE {
rand-paramlistl
SEQUENCE {
prob- access AccessProbability,
priority-access AccessPriority

rand- paramlist2

SEQUENCE {
pr ob- access AccessProbability,
priority-access AccessPriority,
max- power Power Level ,
nm n- power Power Level

rand-paramlist3

SEQUENCE {
prob- access AccessProbability,
priority-access AccessPriority,
max- power Power Level ,
m n- power Power Level ,
freg-of f set-range FreqO f set Range

rand- paramlist4

SEQUENCE {
prob-access AccessProbability,
priority-access AccessPriority,
max- power Power Level ,
m n- power Power Level ,
freqg-of f set-range FreqO f set Range,
tim ng-of f set-range Ti m ngOxf f set Range
}

}

As a consequence of the optional information elements, the AV P may be variable length. The most relevant optional
information elements are specified first to alow the optional inclusion of these elements without the requirement for
presence flags. Illustrations of the shortest and longest variants for the RandomA ccessBearer AVP are provided in
Figures 5.127 and 5.128. For adefinition of CodeRate, refer to clause 5.7.16.2.
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(MSB) Bit No (LSB)
8 7 6 5 4 3 2 1
1 0 0 0 0 0 1 0 "_O_(;t(_at_i_
ret-sched-tbcn-id . _O_c;t(_at_ é_
code-rate . _O_c;t(_at_ C_%_
prob-access priority-access h _O_c_té'g ;f_

Figure 5.127: ControlledRandomAccess BCtAVP (Minimum parameter list)

(MSB) Bit No (LSB)
8 7 6 54 :3:2: 1
1 0 0 0 0 1 0 1 h _O_(;t(_et_ i_
ret-sched-tbcn-id . _O_c;t(_at_ é_
code-rate . _O_c;t(_at_ C_%_
prob-access priority-access B _O_r;t(_et_ 4_1_
max-power min-power B _O_c;t(_et_ é_
freg-offset-range B _O_r;t(_et_ (_5_
timing-offset-range B _O_c_t(_et_ %_

Figure 5.128: ControlledRandomAccess BCtAVP (all control parameters shown)

5.7.32.1 AccessProbability

The AccessProbability field is used to control the rate at which mobile terminals may access the random access slots.
The probability of access may be modified in the range from 1/16 to 1.

AccessProbability ::=
I NTEGER (1..16) -in units of 0.0625

A value of 16 corresponds to a probability of 1, which allows the mobile termina to use the random access slots at any
time asrequired. A value of 1 corresponds to a probability of 1/16, which allows a mobile terminal that needs to
transmit to use each time slot with a probability of 1/16.

5.7.32.2 AccessPriority

The AccessPriority field is used to control the priority of connections from mobile terminals which may utilize the
random access slots identified by thistBCnld. The Access Priority field allows 16 levels of priority which are directly
mapped from RABAccessPriority defined in ETS| TS 102 744-3-5 [13] and allocated by the RNC during the RAB
establishment procedure. The value of 0 has the lowest Access Priority. Common signalling shall use an implicit
AccessPriority value of 15, while UE specific signalling connections shall use an implicit AccessPriority value of 14.
The rulesfor use of Access Priority are defined in ETSI TS 102 744-3-2 [10].

AccessPriority ::=
I NTEGER (0. .15)
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5.7.32.3 PowerLevel

This parameter is used to define the EIRP range to be used by a mobile terminal when transmitting in a particular
time-dot. This may be modified dynamically by the RAN. These values are specified as power level values, which
represent relative increases in units of dB from the Nominal Reference Level required to close the link, as defined in the
Bearer Tables annex to ETSI TS 102 744-2-1 [8]. If the PowerLevel information element is absent then the mobile
terminal shall transmit at the nominal reference level for this bearer type, subject to any constraints regarding maximum
backoff level for this UE class (i.e. the mobile terminal EIRP shall always be equal to or greater than the minimum
EIRP for this bearer type, code rate and UE class).

Power Level ::=
I NTEGER (0..15) -- in units of 1 dB

The parameter controls the minimum or maximum power level increase relative to the nominal Reference Level power
level for this bearer in this type of spot beam (Reference Level values for each bearer type are specified in the physical
layer chapter of the SDM). The parameter is specified in units of 1 dB.

5.7.32.4 FrequencyOffsetRange

This parameter is used to override the default Frequency Offset Range to be used by a mobile termina when
transmitting in a particular time-slot on a particular channel. This frequency offset range is relative to the centre
frequency as defined by the channel number.

FreqO f set Range :: =

I NTEGER (0. . 255)
-- Controls the maxi mrum frequency offset fromthe nom nal centre frequency value as specified by the
Channel Nunber. Specified in units of 10Hz The default Frequency O fset Range value is 50,
corresponding to a default frequency random sati on of +/- 500Hz.

5.7.32.5 Timing Offset Range

This parameter is used to define the relative Timing Offset Range to be used by a mobile terminal when transmitting in
aparticular time-slot on aparticular channel. Thistiming offset range is relative to the nominal start time for each
timeslot. The UE shall randomise over the specified Timing Offset Range when utilizing Controlled Random Access
mode.

Tim ngO f set Range :: =

I NTEGER (0. . 255)
-- Controls the maximumtimng offset fromthe nomnal correct timng value for this slot.
Specified in units of 1 synbol with a synbol in this context being referenced to the Tl bearer type
(33,600 Bd). The default value is 50, corresponding to 50 synbols of timng offset random sation.

5.7.33 SharedReservationAccessParam
5.7.33.0 General

Shared Reservation Access mode is used for accessto LDR bearers when used for radio access bearers supporting
streaming services, or for whenever a background or interactive radio access bearer requires capacity for a duration. The
Bearer Connection requiring temporary radio resources is mapped to a"return-schedule-tBCnID" by the RNC, where
thistBCnld is used solely for the purposes of identifying return radio resources for a specified period and is the value
that will be used in the Return Schedule. The mobile terminal when using the allocated resources will always use the
connection-specific tBCnlD or BCnlD in the return burst construct (as required for operation with the signalled bearer

type).

Shar edReser vat i onAccessParam : : =
SEQUENCE {
tbhcn-id
Tr ansl at edBear er Connect i onl D,
return-schedul e-tbcn-id
Tr ansl at edBear er Connect i onl D,
resv-paramli st

CHO CE {
resv-paramlistl
SEQUENCE {
code-ratel CodeRat e,
power - | evel 1 Power Level

I

resv-paramlist2
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SEQUENCE {
code-rate2 CodeRate,
power - | evel 2 Power Level ,
res-duration2 Reservati onDurati on
b
resv-paramlist3
SEQUENCE {
code-rate3 CodeRate,
power - | evel 3 Power Level ,
res-duration3 Reservat i onDur ati on,
freqg-offset3 FreqO f set
b
resv-paramlist4
SEQUENCE {
code-rate4 CodeRate,
power - | evel 4 Power Level ,
res-duration4 Reservati onDur ati on,
freg-offset4 FreqOf f set,
timng-offset4 TimngOfset
b
resv-paramlist5
SEQUENCE {
code-rate5 CodeRate,
power - | evel 5 Power Level ,
res-durationb Reservati onDur ati on,
freg-offsetb FreqOf f set,
timng-offset5 TimngOfset,
dtx-interval 5 DTXI nt er val
}

}
The AVP may be of variable length (4, 5, 6, 7 or 8 octet payload), asillustrated in Figure 5.129:

(MSB) Bit No (LSB)
'8 17 :6 5 4:3:2;:1;
1 0o o0 0 1|0 1 1] oOctetl
tben-id ~ Octet2
~ Octet3
return-schedule-tbcn-id - _O_c_tét_ ;f_
code-rate power-level h _O_c_tét_ é_

Figure 5.129: SharedReservationAccess AVP Descriptor with resv-param-listl

The duration of the association between the connection specific tBCnlD' and the 'return-schedule-tBCn-1D' is specified
by the RNC using the 'reservation-duration’ information element in this AVP. For the case above, whereby this
BCtAVP only contains the CodeRate and Backoff, the persistence of the association is a single return schedule duration
(i.e. the duration of the association appliesto the return schedules received in the same forward frame as the
SharedReservationAccess AV P). When the association needs to be for alonger duration, the RNC will include a
ReservationDuration information element within the BCtAV P, as shown in Figure 5.130.
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1 o o o 1|1 o0 o Octet 1
tben-id ~ Octet2
~ Octet3
return-schedule-tbcn-id - _O_c_t(_at_é_l_
code-rate power-level h _O_c;t(_et_ é_
reservation-duration . _O_c_tt_at_ (_3_

Figure 5.130: SharedReservationAccess AVP Descriptor with resv-param-list2

For improved dispersion of the transmitted signals, the RNC may optionally specify a particular frequency offset range
for the transmissions from the mobile terminal, as shown in the version of the BCtAVP in Figure 5.131.

(MSB) Bit No (LSB)

-8 7 16 5432 1:
1 0o o0 0 1]1 0 1] Octetl
tben-id ~ Octet2
~ Octet3
return-schedule-tbcn-id - _O_c_tét_ ;f_
code-rate power-level h _O_c_tét_ é_
reservation-duration . _O_c:t(_e'E é_
freq-offset h _O_c_tét_ % )

Figure 5.131: SharedReservationAccess AVP Descriptor with resv-param-list3

For optimal dispersion of the transmitted signals, the RNC may optionally specify a particular frequency and timing
offset for the transmissions from the mobile terminal, as shown in the version of the BCtAVP in Figure 5.132.

(MSB) Bit No (LSB)
ig 17 6 5 14 i3 i i

170707071 17170 _"O_c;t(_et_i_

tben-id ~ Octet2

~ Octet3

return-schedule-tbcn-id - _O_c_tét_ ;f_

code-rate power-level h _O_c_tét_ é_

reservation-duration . _O_c:t(_e'E é_

freq-offset h _O_c_tét_ % )

timing-offset h _O_c_té'g E_S_

Figure 5.132: SharedReservationAccess AVP Descriptor with resv-param-list3

To override the default DTX interval, the RNC may specify the DTX interval using the following construct for the
BCtAVP, as shown in Figure 5.133.
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(MSB) Bit No (LSB)
'8 7 16 15 4 13 12 1
1 0 0 0 1 1 1 1 h _O_c;tét_ Z_L_
tben-id ~ Octet2
~ Octet3
return-schedule-tbcn-id - _O_c_t(_at_é_l_
code-rate power-level h _O_c;t(_et_ é_
reservation-duration . _O_c:tt_at_ (_3_
freg-offset B _O_c;t(_et_ % )
timing-offset B _O_r;t(_et_ 5_3_
dtx-interval . _O_c:tt_at_ <:9_

Figure 5.133: SharedReservationAccess AVP Descriptor with resv-param-list4
(multiple return schedule duration with freq & timing offset control & DTX override)

CodeRate is defined in clause 5.7.16.2 and PowerLevel is defined in clause 5.7.32.3.

5.7.33.1 Reservation Duration

This parameter is used to define the duration of the reservation in slot-plans:

ReservationDuration ::=
| NTEGER (0. . 255) -- in units of slot-plans

For example, when the value is 1, the association appliesto a single 160 ms duration. When the value is 4 it corresponds
to 640 msduration, and when it is 16 it corresponds to 2 560 ms.

If this parameter is absent, or has a value of 0, the association applies to all sot-plansin any Return Schedules
transmitted in the same FEC block as the SharedReservationAccess AVP. In this case, if there are two slot-plansin the
Return Schedule, then the Reservation Duration isimplicitly 320 ms.

5.7.33.2 FrequencyOffset

This parameter is used to override the default Frequency Offset to be used by a mobile terminal when transmitting in a
particular time-slot on a particular channel. This frequency offset is relative to the centre frequency as defined by the
channel number.

FreqOffset ::=

I NTEGER (-128..127)
-- Controls the frequency offset fromthe nom nal centre frequency value as specified by the Channel
Nunber. Specified in units of 10Hz The default Frequency O fset value is O.

5.7.33.3 Timing Offset

This parameter is used to define the relative Timing Offset to be used by a mobile terminal when transmitting in a
particular time-slot on a particular channel. Thistiming offset is relative to the normal transmit slot position of the UE
with itstiming corrected in primary or secondary timing mode (i.e. including Self Imposed Delay).

TimngOifset ::=

I NTEGER (0. . 255)
-- Controls the maximumtimng offset fromthe nomnal correct timng value for this slot.
Specified in units of 1 synbol with a synbol in this context being referenced to the Tl bearer type
(33,600 Bd). The default value is O.
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5.7.33.4 DTXInterval

This parameter is used to override the default DTX Interval to be used by a mobile terminal.
DTXlI nterval ::=

I NTEGER (0. . 255)
-- Specified in units of 1 second. The default DTX Interval value is 10

5.7.34 PLMNInfoParam
5.7.34.0 General

This parameter is used to broadcast aPLMN-ID (Public Land Mobile Network Identity) to all UEs. The structureis
defined below, with format as shown in Figures 5.134 and 5.135.

PLMNI nf oParam : : =

SEQUENCE {
pl m-identity
SEQUENCE {
ncc
SEQUENCE SIZE (3) OF Digit,
mc
SEQUENCE SIZE (3) OF Digit,
}
ext ensi on
SEQUENCE {
pl m-i ndex
I NTEGER (0. . 15),
reserved
BIT STRING (SI ZE (4))
} OPTI ONAL
}
(MSB) Bit No (LSB)
8 7 16 5 14 13 12 1
1 1 1 1 0 0 1 0 Octet 1
mcc (15t digit) mcc (2" digit) Octet 2
mcc (3" digit) mnc (15t digit) Octet 3
mnc (2" digit) mnc (3" digit) Octet 4

Figure 5.134: PLMNInfo BCtAVP (single PLMN supported)

(MSB) Bit No (LSB)
"8 7 6 5 4 3 12 1
1 1 1 1 0o 1 1| octet1
mee (19 digit) mee (21 digit) " Octet2
mee (3¢ digit) mnc (15t digit) " Octet 3
mnc (2" digit) mnc (3 digit) " Octet4
plmn-index reserved h _O_c_t(_et_ é_

Figure 5.135: PLMNInfo BCtAVP (multiple PLMNs supported)

5.7.34.1 PImn-identity

The parameter plmn-identity shall be encoded as specified in [2], clause 12.1. If the Mobile Network Code (mnc)
consists of two digits only, then the third digit shall be set to OxF (i.e. not in the valid range of 0 to 9) and shall be
ignored by the UE.
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5.7.34.2 PImn-index

If only one PLMN is supported by the Global Beam Common Channel on which this AVP is broadcast, then the
extension octet is not present. If more than one PLMN needs to be supported, then one PLMN-ID Bearer Control AVP
istransmitted for each PLMN and the extension octet isincluded. In this case, the parameter plmn-index shall be set to
zero for the first PLMN-ID and then incremented by one for each additional PLMN-ID being broadcast.

5.7.35 SleepModeParam
5.7.35.0 General

This parameter is used to define the dleep-mode operation of the UE. Sleep mode AVPs are only sent in an AVPList
SDU which forms part of a BCtSDU-List attached to Adaptation layer signalling. The structure is defined below, with
format as shown in Figure 5.136.

Sl eepMbdeParam : : =
SEQUENCE {
i dl e- count
I NTEGER (0 .. 15),
| ogperi od
I NTEGER (0 .. 15),
start-of f set
| NTEGER (0. .4095),
on- peri od
| NTEGER (0. .4095)

(MSB) Bit No (LSB)
8 7 i6 5 4 i3 i2 i1
0 7 0 7 0 7 1 7 0 0 7 1 | 1 _"O_(;t(_at_i_
idle-count logperiod B _O_r;t(;t_é_
< start-offset . _O_c_t(_at_ é_
> |< ~ Octetd
on-period > ""O_c;t(_et_é_

Figure 5.136: SleepMode Bearer Control AVP

5.7.35.1 Lngeriod
Thelogperiod value is used to specify the duration of the sleep mode period as follows:
sleep_mode period = 2!ogperiod

where sleep mode period is counted in frames (each frame is 80 ms duration). Since the frame number increments from
0 through to 212-1 and then resets to zero, a sleep mode period that is a power of 2 ensures that there are an exact
number of dleep mode periods within the frame numbering space.

5.7.35.2 Start-offset

The frame numbers (m) of those frames where the UE is ready to receive after an inactive period (start of on-period) is
calculated from the value of start-offset as follows:

m= (start_offset + n x deep_mode_period) MOD 212
where n is an integer between 0 and 2(12-logperiod). 7
5.7.35.3 On-period

The on-period defines the minimum duration for which the UE shall receive the forward bearer. On-period is specified
in units of 80 ms frames.

The off-period duration can be calculated by subtracting on-period from sleep_mode_period.
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5.7.354 Idle-count

Once the UE has | eft sleep mode in order to transmit BCtPDUsto the RNC , it shall continuously receive the forward
bearer for at |east the idle-period, which is determined as follows:

idle-period = sleep_mode _period x idle-count

Any further signalling activity by the UE during the idle-period shall cause the idle-period to be restarted. If no activity
occurs within the idle-period, the UE may re-enter sleep mode operation.

5.7.36 PrimaryBearerParam
5.7.36.0 General

This parameter is used to specify the Primary Shared Access Bearer to be used by UEs located in the referenced
spot-beam. The structure is defined below, with format as shown in Figures 5.137 and 5.138.

Pri maryBear er Param : : =
SEQUENCE {
spot beam i d
Spot Beanl D,
channel - nunber
FwdChannel Nunber ,
pl m-i ndex-i ncl uded
BOOLEAN,
f-bearer
FBear er,
f-bearer-type
FBear er Type,
ext ensi on
SEQUENCE {
pl m-i ndex
I NTEGER (0. .15),
reserved
BI T STRING (SIZE (4))
} OPTI ONAL,
cl ass-control
CHO CE{
cc-8
BIT STRING (SIZE (8)),
cc-16
BI T STRING (SIZE (16)),
cc-24
BIT STRING (SIZE (24))
} OPTI ONAL

(MSB) Bit No (LSB)
'8 17 16 5 4 :3 :2 11
o o o 1 1|1 o0 o0 | octet1
spotbeam-id h _O_c_tét_é_
channel . _O_c_tét_ ’:’»_
number | Octet4
0 f-bearer f-bearer-type h _O_c_té'g é_
class-control (class 8..1) . _O_c_tét_ é_

Figure 5.137: PrimaryBearer BCtAVP
(with 8 bit class-control field, pImn-index not included)
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(MSB) Bit No (LSB)
8 17 6 :5 4 :3 12 1
o o o 1 1|1 1 o0 | octet1
spotbeam-id h _O_c_tét_é_
channel . _(Sc_tét_ ’:’»_
number ""O_c;t(_at_;f_
1 f-bearer f-bearer-type h _O_r;t(_et_ E_S_
plmn-index reserved h _O_c_t(_et_ (_3_
class-control (class 8..1) B _O_c;t(_et_%_
class-control (class 16..9) B _O_c;t(_et_ é_

Figure 5.138: PrimaryBearer Bearer Control AVP
(with 16 bit class-control field and pImn-index included)

The datatype SpotBeam|D is defined in clause 5.4.4.7 while the data type FwdChannelNumber is defined in
clause 5.7.32.5.

5.7.36.1 F-bearer and F-Bearer Type

The f-bearer-type field specifies the type of forward bearer of the specified Primary Bearer. The data type FBearerType
isdefined in clause 5.7.31.2.

Thefield f-bearer and its purpose is defined in clause 5.4.4.5.
5.7.36.2 Class-control

The class-control field is a bitmap that indicates which classes of UEs may use the Primary Bearer that is specified in
this AVP. A UE may use the specified bearer if the corresponding bit is set in the bitmap. The size of the bitmap may be
either 8, 16 or 24 bits and can be determined from the prmlen field in the AV P header and whether the extension octet is
present. If the size of the class-control field is 16 bits, then the first octet shall relate to UE classes 8 through to 1 and
the second octet shall relate to UE classes 16 through to 9. If the size of class-control is 24 bits then the third octet shall
relate to UE classes 24 through to 17. If the class-control field is present in any form, the default interpretation for any
octet of the bitmap which is not signalled shall be 0x00.

5.7.36.3 PImn-index

Optionally, the parameter plmn-index may be present in the Primary Bearer AVP. In this case, a UE shall only select the
advertized Primary Bearer if the plmn-index in this AVP isidentical to the plmn-index included in the PLMNInfo AVP
(see clause 5.7.34) that relates to the PLMN selected by the UE.

5.7.37 SatelliteStateVectorsParam
5.7.37.0 General

This parameter describes the exact position of the satellite in relation to its nominal position and allows the UE to
calculate the round trip time to and from the satellite. The structure is defined below, with format as shown in
Figure 5.139.

Satel liteStateVectorsParam:: =
SEQUENCE {

X-vect or

| NTEGER (-1024..+1023),
y-vect or

| NTEGER (-1024..+1023),
z-vect or

| NTEGER (-8192..+8191),
i nterval

I NTEGER (0. . 15)
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(MSB) Bit No (LSB)
'8 17 :6 !5 14 13 :2 1
1 0 1 0 1]1 0o o | octettl
< X-vector N _O_(;té'E é_
> |< " Octet3
y-vector > |< " Octet4
z-vector | Octet5
> interval h _O_c_tc_et_ 6_3_

Figure 5.139: SatelliteStateVectors Bearer Control AVP

57371 Interval

Theinterval valueis used to specify the duration of the interval until the transmission of the next set of state vectorsin
units of 512 frames of 80 ms duration. Thisfield is used to allow UEs entering sleep mode to be switched on in timeto
receive a new state vector AVP.

5.7.37.2 X-Vector, Y-Vector, Z-Vector

The satellite state vectors are given by the parameters x-vector, y-vector and z-vector in units of 488 m. These
parameters are represented as a signed (two's-complement) integer.

5.7.38 TypeOQoSParam
5.7.38.0 General

This parameter carries data used to inform the UE of the return QoS information used to control both connection and
Bearer Control Layer behaviour for a specific connection. Type0QoS AVPs are only sent in an AVPList SDU which
forms part of a BCtSDU-List attached to Connection layer signalling. Other Connection QoS AV Ps may be defined in
future. The structure is defined below, with format as shown in Figure 5.140.

TypeOQoSParam : : =
SEQUENCE {

return-target-|atency

I NTEGER (0 .. 4095),
return-di scard-| at ency

I NTEGER (0 .. 4095),
return-nean-rate

I NTEGER (0 .. 4095),
return-peak-rate

I NTEGER (0 .. 4095)

(MSB) Bit No (LSB)
8 17 6 5 4 :3 :2 11
0 0 0 0 0 1 0 1 _"O_c_té{i_
< return-target-latency . _O_c:té'g é_
> |< ~ Octet3
return-discard-latency > ""O_c_tét_ ;f_
< return-mean-rate . _O_c;t(_a'E é_
> |< ~ Octet 6
return-peak-rate > ""O_c_tét_ %_

Figure 5.140: Typ0QoS BCtAVP
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5.7.38.1 Return-target-latency

The parameter return-target-latency is used to specify the return target latency (RetL) for the connection being
established. RetL is derived as follows:

RetL ::= return-target-latency x 80 ms.

The default value for return-target-latency shall be 30, resulting in a default value of RetL of 2,4 seconds.

5.7.38.2 Return-discard-latency

The parameter return-discard-latency is used to specify the return discard latency (RetDiscardL) for the connection
being established. RetDiscardL is derived as follows:

If (return-discard-latency > 0)

RetDiscardL ::=return-discard-latency x 20 ms
Else

RetDiscardL ::= Infinity

The default value for return-discard-latency shall be 3 000, resulting in a default value of RetDiscardL of 60 seconds. A
value of 0 in return-discard-latency indicates that the data should never be discarded.

5.7.38.3 Return-mean-rate

The parameter return-mean-rate is used to define the mean rate (the rate at which this connection will nominally be
serviced) in the return direction for the connection being established. The Return Mean Rate (RetMeanRate) is derived
asfollows:

RetMeanRate ::= return-mean-rate x 32 bytes/second

The default value for return-mean-rate is 20, resulting in a RetM eanRate val ue of 640 bytes/second or
5 120 bits/second.

5.7.38.4 Return-peak-rate

The parameter return-peak-rate is used to define the peak rate (the maximum rate at which this connection will be
serviced) in the return direction for the connection being established. The Return Peak Rate (RetPeakRate) is derived as
follows:

RetPeakRate ::= return-peak-rate x 32 bytes/second

The default value for return-peak-rate is 80, resulting in a RetPeakRate value of 2 560 bytes/second or
20 480 hits/second.

5.7.39 LeapSecondParam

This parameter is provided to allow UEs to calculate true UTC time from the GPS UTC time provided by the
UTCDateAndTime AVP. The parameter is defined below and its structure is shown in Figure 5.141.

LeapSecondParam : : =
I NTEGER (-128..127)

(MSB) Bit No (LSB)
18 7 .6 :5:4:3:2:1;:
1 0o 1 0 1]0 0 0] Octetl
LeapSecond h _O_c_té'g é )

Figure 5.141: LeapSecond BCtAVP
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5.7.40 NASSysteminfoParam

This parameter is used to carry the Information Elements (1Es) required by the Non-Access-Stratum (NAS) Mobility
Management entities of the UE. The contents are not interpreted by the Bearer Control Layer but passed directly to the
Adaptation Layer, hence the type definition within the Bearer Control Layer is as follows.

NASSyst eml nf oParam : : =
OCTET STRING (SI ZE (1..8))

The information elements used within the Non Access Stratum at the UE are mapped onto the structure as shown in
ETSI TS 124 008 [4], clause 10.5.1.12, and are illustrated in Figure 5.142. For a definition of the data types and its
purpose refer to ETSI TS 124 008 [4], clause 10.5.1.12.

(MSB) Bit No (LSB)
g 7 16 5 4 i3 i2 i1
1 7 1 7 1 7 1 7 1 1 7 0 | 1 _"O_(;t(_at_i_
LAC ~ Octet2
| Octet3
T3212 ~ Octetd
spare ATT B _O_c;t(_et_ é_
RAC ~ Octet6
spare NMO | _O_c;t(_et_%_

Figure 5.142: NAS-SystemInfo BCtAVP (with mapping of NAS Information elements)

5.7.41 UTCDateAndTimeParam

This parameter specifies the GPS UTC date and time the forward bearer transmitted a frame with frame number zero (as
indicated in the Bulletin Board SDU, see clause 5.4.4.3). It is used to broadcast the current time to UEs in order to assist
GPS acquisition.

The GPS time transmitted in this AVP differs from UTC by the integer LEAP seconds (the value of LEAP was 14 on
1 January 2006 and is likely to changein future). The value broadcast by the RNC shall be the GPS time, and hence can
be used directly by the UE without correction for the unknown value LEAP.

The structure is defined below, with format as shown in Figure 5.143.

UTCDat eAndTi meParam : : =
SEQUENCE {

year

I NTEGER (2000. .2127),
nmont h

| NTEGER (0. .15),
day

I NTEGER (0. .31),
hour s

I NTEGER (0. .31),
m nut es

| NTEGER (0. .63),
seconds

I NTEGER (0. .63),
ten-mlli-second

I NTEGER (0..127)
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(MSB) Bit No (LSB)
8 17 16 15 4 13 :2 1
1 1 0 1 0]1 0 0| oOctetl
year < | octetz2
month > day h _O_c_tét_ ’:’»_
hours < minutes . _O_c_tc_et_;f_
minutes (cont) > (< seconds h _O_c_tc_et_ L:';_
> ten-milli-seconds . _O_c_tc_et_é_

Figure 5.143: UTCDateAndTime BCtAVP

5.7.42 TMPayloadPositionParam
5.7.42.0 General

This parameter is used within an AVPList SDU within a connection-specific BCtPDU to specify the position of the next
Transparent Mode BCnPDU (BCtPDU payload), enabling the UE to recover the next BCnPDU for that connection,
even if the CRC fails. The AVPisonly present if the connection supports the delivery of erroneous PDUSs. The structure
is defined below, with format as shown in Figure 5.144.

TMPayl oadPosi ti onParam : : =
SEQUENCE {

reserved

BIT STRING (SI ZE (3)),
fec-bl ock-num

I NTEGER (0..7),
start-pos

| NTEGER (0. .1023)

(MSB) Bit No (LSB)

8 7 6 5 4 3 2 1
1 1 o 1 1o o |1 ] octet1
reserved fec-block-num |< h _O_(‘:t(_e'E é_
start-pos > _O_c_tét_ ’:’»_

Figure 5.144: TMPayloadPosition BCtAVP

57421 Fec-block-num

This parameter specifies the number of the FEC block containing the next BCnPDU for the connection, where
fec-block-num = 0 refersto the first block in the frame, regardless of the FEC block in which the AV P is transmitted.

5.7.42.2 Start-pos

This parameter specifies the number of the first octet of the Transparent Mode BCnPDU within the FEC block for the
connection where start-pos = 0 refers to the first octet within the FEC block.

5.7.43 GPSPolicylnfoParam

The GPSPolicylnfoParam provides information regarding the GPS Policy asit is enforced by the RNC in the beam
(Location Ared) in which it is broadcasted and allows the UE to optimize its GPS acquisition strategy. The parameter
has the following structure, with format as shown in Figure 5.145:

GPSPol i cyl nfoParam : : =
SEQUENCE {
position-quality
PositionQuality,
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gps-di spl ay- enabl e
GPSDi spl ayEnabl e,

posi tion-accuracy
Posi ti onAccuracy,

| oa
LOA,
posi ti on-age
Posi ti onAge
}
(MSB) Bit No (LSB)
8 .7 .6 :5 .4 :3 .2 .1
1 0 1 0 1 0 1 1 Octet 1
position-quality | gde |pos-accuracy Octet 2
loa Octet 3
. Octet 4
positon-age @~ f---------
Octet 5

Figure 5.145: GPSPolicylnfo BCtAVP

The parameter position-quality specifies the type of position information which the RNC expects during the registration
process. The data type PositionQuality is defined as follows:

PositionQuality ::=

I NTEGER {
reserved(0),
gps-fix-or-irs-fix(1),
gps-fix-or-irs-fix or-user-specified(2),
gps-fix-or-irs-fix-or-spot-beamid(3),
spot - beam i d- onl y(4),
any(5)

} (0..7) -- type of position info required

-- at Registration tine

The flag gps-display-enable (abbreviated as gde in Figure 5.145) indicates if TRUE that it is permitted to make the GPS
coordinates accessible to the user in the current spot beam (Location Area). The type GPSDisplayEnable is defined as
follows:

GPSDi spl ayEnabl e :: =
BOOLEAN

The parameter position-accuracy specifies the minimum number of GPS satellites that shall be used to obtain a position
fix:
Posi tionAccuracy ::=

I NTEGER (0. . 15)
-- mnimum nunber of satellites for GPS fix

The parameter 1oa (loss of acquisition) specifies the maximum time in minutes for which the signal from the Forward
Bearer received by the UE may be lost.

LOA :: =
I NTEGER (0. . 255)
-- maximum LOA time in minutes

The parameter position-age specifies the maximum time in minutes for which the last GPS fix will be accepted by the
RNC:

PositionAge ::=

| NTEGER (0. . 65535)
-- maximum fix age in mnutes
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5.7.44 ReturnLinkReferencelLevelSetParam (Extension Class UE Only)

This parameter is used within a SpecificAVPList or AVPList SDU to set the reference levels for the return link
adaptation for a set of bearer types for a particular UE Hardware Unit. It also includes atransmit power backoff value or
a backoff range over which the UE can trade-off transmit EIRP versus coding rate. The particular UE Hardware Unit
that the AVP isintended for is determined by the translated Bearer Connection ID contained in the SpecificAVPList
SDU or the translated Bearer Connection 1D of the BCtPDU used to carry the AVPList SDU. On occasion it may be
necessary to send multiple instances of this parameter with different values of bearer-set to ensure all bearer types
being used by the translated Bearer Connection are represented. The structure is defined bel ow, with format as shown in
Figure 5.146.

Ret ur nLi nkRef er enceLevel Set Param : : =
SEQUENCE {
bear er - set
I NTEGER (0. .3),
reference-1| evel
Control | ndex,
backof f
I NTEGER (0. . 15),
node
I NTEGER (0. .3),
reference-of fsets
SEQUENCE SI ZE (10) OF ReferenceO fset

}

Ref erenceO fset ::= I NTEGER (0..31)
(MSB) Bit No (LSB)
:8 17 16 5 4 :3 12 i1
1 0 1 1 1 1 1 1 . _O_(;t(_et_ i_
bearer-set reference-level . _O_r;t(_et_ é_
backoff mode < offset-0 . _O_r;t(_et_ C_%_
offset-0 > < offset-1 > . _O_c_tt_at_ ;f_
< offset-2 > < offset-3 h _O_c_tt_at_ é_
offset-3 > < offset-4 > < h _O_c_tt_at_ 6_3_
offset-5 > < offset-6 h _O_c_tt_at_ %_
> < offset-7 > < offset-8 h _O_c_t(_et_ 5_3_
offset-8 > < offset9 > . _O_c_tc_et_ <:9_

Figure 5.146: ReturnLinkReferenceLevelSet BCtAVP

The parameter reference-level is of datatype Controlindex which is specified in clause 5.4.12.6. UE classes that
support wrap around of control index shall interpret the received reference-level value according to the following rule;

If (reference-level < 16) then
reference-level = reference-level + 64
Endif

The parameter backoff shall be used in different ways depending on the value of mode, as shown in Table 5.21.

When any Bearer Type within the bearer-set is not applicable for a UE class the value of the parameter ReferenceOffset
will be set to 31.

5.7.45 InitialReferencelLevelSetParam (Extension Class UE Only)

This parameter is used within a SpecificAVPList or AVPList SDU to change the initial reference levels for the return
link adaptation for a set of bearer types for a particular UE Hardware Unit without causing the current reference levels
to be changed. It has the same structure as the ReturnLinkReferencelevel SetParam. The structure is defined below, with
format as shown in Figure 5.147.
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Initial ReferencelLevel Set Param : : =
SEQUENCE {
bear er - set
I NTEGER (0. .3),
reference-1 evel
Control | ndex,
backof f
I NTEGER (0. .15),
node
I NTEGER (0. .3),
ref erence-of fsets
SEQUENCE SI ZE (10) OF ReferenceO fset

}
Ref erenceO fset ::= I NTEGER (0..31)
(MSB) Bit No (LSB)
g 17 i6 5 14 13 i2 i1
1 0 1 1 0 1 1 1 . _O_(;t(_at_ i_
bearer-set reference-level . _O_r;t(_et_ é_
backoff mode < offset-0 . _O_r;t(_et_ C_%_
offset-0 > < offset-1 > . _O_c_tt_at_ ;f_
< offset-2 > < offset-3 h _O_c_tt_at_ é_
offset-3 > < offset-4 > < h _O_c_tt_at_ 6_3_
offset-5 > < offset-6 h _O_c_tt_at_ %_
> < offset-7 > < offset-8 h _O_c_t(_et_ 5_3_
offset-8 > < offset9 > . _O_c_tt_et_ <:9_

Figure 5.147: InitialLinkReferenceLevelSet BCtAVP

5.7.46 BeamlinfoParam

This AVP provides the UE with the type and identity of the current satellite beam (i.e. the beam in which the current
forward bearer is being transmitted). The structure is defined below, with format as shown in Figure 5.148.

Beanl nf oParam : : =
SEQUENCE {
reserved
BIT STRING (S| ZE(5)),
satel lite-beamtype

| NTEGER {
gl obal (0),
regi onal (1),
narrow 2)
} (0..7),
current-spot-beamid
Spot Beam D
}
(MSB) Bit No (LSB)
-8 7 6 5 4 3 2 1
0 0 1 0 0 0 0 1 Octet 1
reserved sat-beam-type Octet 2
current-spot-beam-id Octet 3

Figure 5.148: BeamInfo BCtAVP
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5.7.47 ForwardCarrierLossParam (Extension Class UE Only)

This parameter is used to define the forward carrier synchronization loss timer duration of the UE. Forward Carrier Loss
AVPs are only sent in an AVPList SDU which forms part of a BCtSDU-L.ist attached to Adaptation layer signalling.
The structure is defined below, with format as shown in Figure 5.149.

Forwar dCarri er LossParam : : =
SEQUENCE {
sync-1oss-tinmer
INTEGER (1 .. 256) }

(MSB) Bit No (LSB)

'8 7 16 .5 :4 .3 :2 1
0 1 1 0 0 0 0 0 _"O_c;tét_i_
sync-loss-timer h _O_c_tt_a{é_

Figure 5.149: ForwardCarrierLoss Bearer Control AVP

sync-loss-timer isin units of seconds. If this AVP is absent the default value defined in ETSI TS 102 744-3-2 [10] is
used.

5.7.48 MaxReturnCodeRateParam (Extension Class UE Only)

This parameter is used within a SpecificAVPList or AVPList SDU to set the maximum code rate the UE can use on
each bearer type. The particular UE Hardware Unit that the AVP isintended for is determined by the translated Bearer
Connection ID contained in the SpecificAVPList SDU or the trandated Bearer Connection 1D of the BCtPDU used to
carry the AVPList SDU. On occasion it may be necessary to send multiple instances of this parameter with different
values of bearer-set to ensure all bearer types being used by the trandated Bearer Connection are represented. The
structure is defined below, with format as shown in Figure 5.150.

MaxRet ur nCodeRat eParam : : =
SEQUENCE {
bear er - set
I NTEGER (O..3),
reserved
BI T STRING (Sl ZE(6)),
max- code-r at es
SEQUENCE S| ZE (10) OF CodeRate
}

CodeRate ::= INTEGER (-8 .. 7)
(MSB) Bit No (LSB)
'8 17 16 15 4 13 2 i1
1 7 0 7 1 7 1 7 1 1 7 0 | 1 _"O_(;tét_i_
bearer-set reserved . _O_c_tét_ é )
code-rate-0 code-rate-1 h _O_c_tt_et_ 1_%_
code-rate-2 code-rate-3 h _O_c_tt_et_ ;f_
code-rate-4 code-rate-5 h _O_c_tt_et_ é_
code-rate-6 code-rate-7 h _O_c_tt_et_ 6_3_
code-rate-8 code-rate-9 h _O_c_tt_et_ ; )

Figure 5.150: MaxReturnCodeRate Bearer Control AVP
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5.7.49 InitialReferenceLevelAndMaxCodeRateParam

This parameter is used within a SpecificAVPList or AVPList SDU to set the initial reference levels and maximum
return code rate used for the return link adaptation for two bearer types for a particular UE Hardware Unit. The return
bearer types to which the offset and maximum code rate values are applicable are included in the message as
ReturnBearer TypeFull immediately preceding each offset/code-rate pair.

It also includes a transmit power backoff value or a backoff range over which the UE can trade-off transmit EIRP
versus coding rate. The particular UE Hardware Unit that the AVP isintended for is determined by the trandated Bearer
Connection ID contained in the SpecificAVPList SDU or the trandated Bearer Connection 1D of the BCtPDU used to
carry the AVPList SDU.

The parameter backoff shall be used in different ways depending on the value of mode, as defined in Table 5.21. The
structure is defined below, with format as shown in Figure 5.151.

I ni ti al Ref erencelLevel AndMaxCodeRat eParam : : =
SEQUENCE {

reference-1 evel

Control | ndex,
reserved

BI T STRING (SI ZE(2)),
backof f

I NTEGER (0. .15),
node

I NTEGER (0. .3),
r-bearer-type-0

Ret ur nBear er TypeFul | ,
of fset-0

Ref erence f set,
code-rate-0

CodeRat e,
r-bearer-type-1

Ret ur nBear er TypeFul | ,
of fset-1

Ref erenceO f set ,
code-rate-1

CodeRat e
}
Ref erenceCf fset ::= | NTEGER (O0..31)
CodeRate ::= INTEGER (-8 .. 7)
(MSB) Bit No (LSB)
© 8 17 6 5 4 :3;:2;:1°:
1 0o 1 1 1|1 0 0] Octetl
reference-level reserved _"O_c_té'g é_
backoff mode < r-bearer _"O_c_t(_at_ é_
-type-0 > offset-0 < _"O_c_t(_et_ 4_1_
code-rate-0 > r-bearer-type-1 < _"O_c_t(_at_ ';3_
offset-1 > code-rate-1 _"O_c_t(_et_ (_3_

Figure 5.151: InitialReferenceLevelAndMaxCodeRate Bearer Control AVP

5.7.50 RandomisedInitialAccessDelayParam

This parameter is used within a broadcast avp-list to signal atime period over which the UE shall randomiseitsinitial
registration attempts. This AVP would typically be broadcast immediately after a site switch, to smooth out the rate at
which UEs are allowed to reconnect to the network. The structure is defined below, with format as shown in

Figure 5.152.

Randoni sedl ni ti al AccessDel ayParam : : =

SEQUENCE {
initial-fixed-delay
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| NTEGER (0. . 255),
scal i ng

I NTEGER (0. .3),
randomi sed- del ay-i nterval

| NTEGER (0. . 63)

}
(MSB) Bit No (LSB)
8 17 :6 5 :4:3;:2;:1°:
1 7 1 7 1 7 0 7 1 0 7 0 | 1 _"O_(;t(_at_i_
initial-fixed-delay " Octet2
scaling randomised-delay-interval h _O_c_t(_et_ C_%_

Figure 5.152: RandomisedInitialAccessDelay Bearer Control AVP

initial-fixed-delay isin units of 10 seconds, giving a possible range of 0 to 2 550 seconds in steps of 10 seconds. Units
for randomised-delay-interval depend on the value of scaling, as shown in Table 5.22.

Table 5.22: RandomisedInitialAccessDelay Scaling values: Expected UE Behaviour

Scaling |Units for randomised-delay-interval |Possible range
0 seconds 0to 63 s
1 10 seconds 0to 630 s
2 30 seconds 0t01890s
3 60 seconds 0to3780s

Upon the expiry of initial-fixed-delay, the UE is required to select arandom time within the randomised-del ay-interval
specified, after which it is permitted to attempt registration as per normal.

5.7.51 IntermodTestinfoParam

This parameter is used to broadcast two transmit and one receive frequency to be used by Aeronautical class UEs for
intermodul ation test purposes. The structure is defined below, with format as shown in Figure 5.153.

I nt er rodTest | nfoParam : : =
SEQUENCE {
t x-frequency-one
Ret Channel Nunber,
tx-frequency-two
Ret Channel Nunber,
rx-frequency
FwdChannel Nunber

}
(MSB) Bit No (LSB)
.8 i 7165 :4:3:2;:71;
171717071 07071"_O_C;t(_at_i_
tx-frequency-one B _O_r;t(_et_ é )
| Octet3
tx-frequency-two B _O_r;t(_et_ ;f_
| Octet5
rx-frequency B _O_c:t(_at_ €_5_
| Octet7

Figure 5.153: IntermodTestInfo Bearer Control AVP
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Annex A (normative):
ASN.1

This annex collates the data structures in ASN.1 notation from the present document in aphabetical order, in aformat
that may be used in a program code compiler.

The code is reproduced in atext file that is contained in archive ts_1027440301v010101p0.zip which accompanies the
present document.
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