ETSITS 138 322 v17.1.0 2022-08)

& >3

TECHNICAL SPECIFICATION

5G;
NR;
Radio Link Control (RLC) protocol specification
(3GPP TS 38.322 version 17.1.0 Release 17)

H°56

A GLOBAL INITIATIVE



3GPP TS 38.322 version 17.1.0 Release 17 1 ETSI TS 138 322 V17.1.0 (2022-08)

Reference
RTS/TSGR-0238322vh10

Keywords
5G

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2022.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 38.322 version 17.1.0 Release 17 2 ETSI TS 138 322 V17.1.0 (2022-08)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, 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 ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

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

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 38.322 version 17.1.0 Release 17 3 ETSI TS 138 322 V17.1.0 (2022-08)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 5
1 o0 o< TP P URUP PRSPPSO 6
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 6
3 Definitions, symbols and abbreviationS .............cceieeeii e e e 6
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 6
3.2 ADDIEVIBLIONS ...ttt et bbbt a et e e e b e sh e e b e b e e he e s e e e e besheeb e e Rt e R e et e e e bt sheebenneeneennen 7
4 LT 0T - PR STNSSN 7
41 1100 1 1 o o USRS 7
4.2 I O ot g = (1 = PSRRI 7
42.1 I O = o1 == PSS 7
4211 QI O = o1 1) 9
42111 LC T o1 - TSP 9
42112 Transmitting TM RLC €MLY ....coieiieee et e st ae s e e aesnae e sns 9
42113 RECEAIVING TM RLC ENEILY .eviieiiiiiieiriee ettt 9
4212 LY LI O = o] TSRS 9
42121 LT T - e OSSP P PSR PRR 9
42122 Transmitting UM RLC @NLILY ....ocveeieeiice ettt st e esnaesnaenneas 10
42123 RECEIVING UM RLC ENEILY ..ottt sttt 10
4213 F N Y I O 1 S 10
42131 LT 0T PSRN 10
42132 TrANSMITIING SIHE....c.ee ettt et et b e et b et ne et s be et be b 11
42133 RECEIVING SIUE ...ttt et h bt h bttt b et s bt b e st b e b et b e e eb e s st bt et e e bt nn e enis 12
43 Servicesps..l/standards.ateh.al/catalog/standards/sist/384b5e26-087h- 4R 799600 ucrniiercecnenn 12
43.1 Services Provided 1O UPPEE [QYENS.......coiiiiee ettt r e e e esre et e e e e teste e reenteeeeeneeenes 12
432 Services expected frOM IOWEN [QYEF'S ......c.coiv et e e e e e teeeesneeenes 12
4.4 FUNCEIONS ...ttt e bkt H e e bt e bt e bt e b e e R e e s b e eE e R e e b eh e e b e s Reeh e e ne e e e b e eheebesaeene e e enrees 12
5 011 o 1= SRS 13
51 RLC @ntity NANAITING ...ttt b et bbb et b et nb e b 13
511 RLC entity €StaliSNIMENE......c.cciiiieieee bbb et b e et b e 13
512 RLC entity re-establiShMENT .........cooouiiiieee bbb 13
513 RLC ENLILY FEIEASE ...ttt ettt b e et b e bbbt b e et b e s et b et et b e b et b b 13
52 DAla traNSIE PrOCEAUNES.........eeeueitieetertet ettt ettt ettt h e e bt s et eb b e bt b et eb e b e b e bt sb e s e bt s bt b e e bt b e e ebeneennens 13
521 TIM AEATIIANSIEY ..ot bttt e b et bbbt ae e e e e se e b e sb e eb e e e et e s b e sb e ebeeaeene e e enrees 13
5211 LI 0 1 L0 61 = 1] 13
52111 LC T g1 - PSS 13
5212 RECEIVE OPEIBLIONS ... ..ecuieceiesteeseeste e se st et e st e st e e te e te e teeseeaseeste e teesteeneesneesseesneesseenseenseensennaessensseessens 14
52121 LC TS g1 - SR 14
5.2.2 LY 0 = B = 1 = P RRRN 14
5221 TrANSMIT OPEIBIIONS. ...ttt ettt ettt b e h et b e b st b e e a e b e b et e b et e st b e e et eb e et s benne e 14
52211 (T 0T USRS 14
5222 RECEIVE OPEIGLIONS ...tttk ettt ettt e et b bbbt b e b e bt sb e e eb e s b e st e bt s b e se ek e se e e ekt sbe e ebenbenneneas 14
52221 LT 01 USRS 14
52222 Actions when an UMD PDU is received from [OWer [ayer ..........cccoveiiieiniiene s 14
52223 Actions when an UMD PDU is placed in the reception buffer.........cccoeveceeciceecce v 15
52224 Actions When t-ReassemMbly EXPITES.......ccveuiiierieieeseee e ettt te e saesneesnes 15
523 AM BEATIFBNSIEN ...t bbb bt bt h e e e bbb et e e e 16
5231 LI 0 1 L0 61 = 1) S 16
52311 LC T g1 - PSS 16
5.2.3.2 RECEIVE OPEIBLIONS ... ..ecuieeeiesieeieeite et e e s et e s e e st et e e teeateeseesseeste e seesteeneesneesseesneesseenseenseensennsessensseesanns 16
52321 (T 0T USSR 16

ETSI



3GPP TS 38.322 version 17.1.0 Release 17 4 ETSI TS 138 322 V17.1.0 (2022-08)

52322 Actions when an AMD PDU is received from [OWer 1ayer ..o 17
52323 Actions when an AMD PDU is placed in the reception bUffer...........cccoeveiinenencinceeneeee 17
52324 Actions When t-Reassembly EXPDITES .......coueiiirieee ettt ettt et 18
53 ARQ PIOCEAUIES.......cueiteteieete ettt sttt et se ettt b e e st bt se e st eb e se e e eb e s e e st eb e s e e e eb e s e eneeb e s b et et e sbe e ebesbe s ebenrennenens 18
531 (€71 PR 18
532 RELTANSIMISSION. ..ottt ettt r e s et r e se et R e s e bR e s e et rene et r e nn et r e e re e r e r e 18
533 PO ¢ttt h et h s e R R R Rt e Rt e r et e n e 19
5331 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 19
5332 TransmissSion Of A AMD PDU ........ccioiiiiieeneese e e 19
5.3.33 ReCEPtioN Of @ STATUS FEPOM ... .eoieeie ettt e e st te e ee e sre e s reesaeeteeneeeneessaesseesseesnens 20
5334 EXPiry Of t-POHREIFANSMIT......c.eitiieeiitieee ettt et 20
534 SEBLUS FEPIONTING .. cveteeete ettt ettt ettt ettt b e ekt b e e b e b s e bt e bt seeb e e b e se e bt b se e bt eb e se e bt sb e e eb e s b e e ebesbe e ebesbeneenen 20
54 SDU diSCAIT PrOCEOUNES.......ccutiteueeterteeete ettt sttt sttt ettt e e b e s et b e s e et bt s b et eb e s b et e bt se e st eb e s b e st ebesbe e ebenbeneees 21
55 Data VOIUME CAlCUIBLION ...ttt ettt e e e e e se e be s aeeaeeae e e en s e e e neeseeseesaeeneeneeeeneeses 21
5.6 Handling of unknown, unforeseen and erroneous ProtoCol datal...........ooeeririeiririeienireeesee s 22
56.1 Reception of PDU with reserved or invalid VBIUES...........ccoiiiiiiiiiiiee e 22
6 Protocol data units, formats and ParaMELErS..........cc.eieieeieii e sre e 22
6.1 PrOtOCOI QA8 UNITS........covieeieerere ettt e e e e e et n et s r e nn e n e e e nnenr e e 22
6.1.1 (C1c 07 - OSSP TSP SP PR PPTRRPRTON 22
6.1.2 RLC BLAPDU ...ttt et b et e bt b et e bt ne bt e bt n e nna 22
6.1.3 I O ol o1 1 o] I = 5 1 U PR 22
6.2 FOIMELS ANO PAIEIMELEIS.......eitiieeiietere ettt ettt b et b et h bt b s bt eb b e e e bt st e e eb e s e es e bt s e st bt b e e enesee s ens 22
6.2.1 (€71 PR 22
6.2.2 FFOTIMIBES ...ttt ekttt h e e s ae e e sh bt e e ae e e eh et e e ae e e eh b e e eaE e e eh R e e e Rt e eRe e e e RR e e aRr e e enneennreeenneenars 22
6.2.2.1 LCTC 0T TSP 22
6.2.2.2 TMDPRU. ... o A R T 4 S . T S ), M X L MW L. 23
6.2.2.3 UMD PDU ...tttk e bbb e bt b bbbt b bR bt e b n s 23
6.2.2.4 AMD PDU ..ottt b R bbbt b e n s 24
6.2.2.5 STATUS PDUL....oiiieeiete ettt ettt b et e bbbt e bbb bt ne bt nenn et nn e 25
6.2.3 PArBMELEIS..... ..ot 27
6.2.3.1 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 27
6.2.3.2 [ 7= = o O SRTTSTRR 27
6.2.3.3 Sequence NUMDES (SN) FIEIA ..ot 27
6.2.34 Segmentation 1NfO (S1) FIEI......ceiiee s 27
6.2.35 Segment OFffSEt (SO) FIEIG......oueeieeeeee ettt et eene 27
6.2.3.6 Data/Control (D/C) FIEIA ..ottt bbb e snene 28
6.2.3.7 POIHTNG DIt (P) fIOI. ..ttt st sttt b et b e b s s 28
6.2.3.8 RESENVEA (R) FIEIA ...ttt 28
6.2.3.9 Control PDU TYPE (CPT) FIEl ......eeceeeeeee ettt sttt snaesnaennees 28
6.2.3.10 Acknowledgement SN (ACK _SN) fIEld .....c.coueiieiiece e e 28
6.2.3.11 EXenSion DIt 1 (EL) FIEld ..o 29
6.2.3.12 Negative Acknowledgement SN (NACK _SN) field......cccueierieiie e 29
6.2.3.13 EXtension Dit 2 (E2) FIEl0 ..ottt 29
6.2.3.14 SO Start (SOSLAIt) FIEIG. ....c.eoeeeeeererieeeeetet ettt sttt beee b e e 29
6.2.3.15 SO end (SOEN) FIEIA........cuieeeieiieete ettt ettt b e s b bbb ee b e eene 29
6.2.3.16 EXtension Dit 3 (E3) FIEl0 ..ottt s 30
6.2.3.17 NACK FANGE FIBIO ...ecveeeeeteeet ettt bbb bt b et b e b seeb e s e e e et e sae e b e sbennenea 30
7 V ariabl €S, CONSEANES AN TINMIEIS ... .veeeeeereee e eet et e et e e e ettt e s eer e eessas e eessaseeeessasseeessaseeessanseeassanseeessanreeessas 30
7.1 SEAE VAITANIES ...t ettt e ettt r e n s 30
7.2 CONSLANES ... e b e e E e e 32
7.3 B0 £ PSPPSR O TS PTPRSPRPRN 32
74 CONfiGUIADIE PAIBIMELEN'S ......ccuiieeieete ettt sttt b et h e b e a e e b s e e bt b e neea e ee et b e se et eb e s b et eb e b e 32
Annex A (informative): ChangE NISLONY ..o 33
L 11 (TP TP PR PRPRPRTROTN 34

ETSI



3GPP TS 38.322 version 17.1.0 Release 17 5 ETSI TS 138 322 V17.1.0 (2022-08)

Foreword

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

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

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

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

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

The present document specifies the NR Radio Link Control (RLC) protocol for the UE — NR radio interface.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[2] 3GPP TS 38.300: "NR Overall Description; Stage 2".
[3] 3GPP TS 38.321: "NR MAC protocol specification”.
[4] 3GPP TS 38.323: "NR PDCP specification".
[5] 3GPP TS 38.331: "NR RRC Protocol specification”.
[6] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-
Everything (V2X) services'.
[7] 3GPP TS 38.340: "NR; Backhaul Adaptation Protocol (BAP) specification”.
[8] 3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Data field element: An RLC SDU or an RLC SDU segment that is mapped to the Data field.

NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [6] and
ProSe communication (including ProSe Relay) as defined in TS 23.304 [8], between two or more nearby UES, using NR
technology but not traversing any network node.

RL C data volume: The amount of data available for transmission in an RLC entity.
RLC SDU segment: A segment of an RLC SDU.

Sidelink discovery: AS functionality enabling 5G ProSe UE-to-Network Relay Discovery or 5G ProSe Direct
Discovery as defined in TS 23.304 [8], using NR technology but not traversing any network node.
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3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
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TR 21.905[1].
AM Acknowledged Mode
AMD AM Data
ARQ Automatic Repeat request
gNB NR Node B
MBS Multicast/Broadcast Services
MCCH MBS Control Channel
MTCH MBS Traffic Channel
PDU Protocol Data Unit
RLC Radio Link Control
SBCCH Sidelink Broadcast Control Channel
SCCH Sidelink Control Channel
SDU Service Data Unit
SN Sequence Number
STCH Sidelink Traffic Channel
B Transport Block
™ Transparent Mode
TMD TM Data
UE User Equipment
UM Unacknowledged Mode
UMD UM Data

4 General

4.1 Introduction

The objective is to describe the RLC architecture and the RLC entities from afunctional point of view.

4.2 RLC architecture

421 RLC entities

The description in this clause is amodel and does not specify or restrict implementations.

RRC is generaly in control of the RLC configuration.

Functions of the RLC sub layer are performed by RLC entities. For an RLC entity configured at the gNB, there is a peer
RLC entity configured at the UE and vice versa. In NR sidelink communication, in sidelink discovery, for an RLC
entity configured at the transmitting UE, there is a peer RLC entity configured at each receiving UE.

An RLC entity receives/delivers RLC SDUs from/to upper layer and sends/receives RLC PDUs to/fromits peer RLC
entity vialower layers.

An RLC PDU can either be an RLC data PDU or an RLC control PDU. If an RLC entity receives RLC SDUs from
upper layer, it receives them through a single RLC channel between RLC and upper layer, and after forming RLC data
PDUs from the received RLC SDUs, the RLC entity submits the RLC data PDUs to lower layer through asingle logical
channel. If an RLC entity receives RLC data PDUs from lower layer, it receives them through a single logical channel,
and after forming RLC SDUs from the received RLC data PDUs, the RLC entity delivers the RLC SDUsto upper layer
through a single RL C channel between RLC and upper layer. If an RLC entity submits/receives RLC control PDUs
to/from lower layer, it submits/receives them through the same logical channel it submits/receivesthe RLC data PDUs

through.
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NOTE 1: In case the upper layer iSBAP as defined in TS 38.340 [7], an RLC channel refersto a Backhaul RLC
channel.

An RLC entity can be configured to perform data transfer in one of the following three modes: Transparent Mode (TM),
Unacknowledged Mode (UM) or Acknowledged Mode (AM). Consequently, an RLC entity is categorized asaTM

RLC entity, an UM RLC entity or an AM RLC entity depending on the mode of data transfer that the RLC entity is
configured to provide.

A TM RLC entity is configured either as atransmitting TM RLC entity or areceiving TM RLC entity. The transmitting
TM RLC entity receives RLC SDUs from upper layer and sends RLC PDUsto its peer receiving TM RLC entity via
lower layers. The receiving TM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from its peer
transmitting TM RLC entity vialower layers.

An UM RLC entity is configured either as atransmitting UM RLC entity or areceiving UM RLC entity. The
transmitting UM RLC entity receives RLC SDUs from upper layer and sends RLC PDUsto its peer receiving UM RLC
entity vialower layers. The receiving UM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from
its peer transmitting UM RLC entity vialower layers.

An AM RLC entity consists of atransmitting side and areceiving side. The transmitting side of an AM RLC entity
receives RLC SDUs from upper layer and sends RLC PDUsto its peer AM RLC entity vialower layers. The receiving
side of an AM RLC entity delivers RLC SDUs to upper layer and receives RLC PDUs from its peer AM RLC entity via
lower layers.

Figure 4.2.1-1 illustrates the overview model of the RLC sub layer.

upper layer
¢ ? ¢ ? ¢ RLC channel --
transmitting receiving transmitting receiving .
TM RLG entity TM RLG entity UM RLC entity UM RLC entity AMRLC entity gNB/UE
i t : t R SN
) ,,,,,,,,,,,,,,,
A A Y channel
lower layers
radio interface
lower layers
A 4 \ 4 4 D Gy W logical
¢ ? ¢ ? ¢ LF) channel
receiving transmitting receiving transmitting .
TM RLG entity TM RLG entity UMRLG entity UMRLG entity AM RLG entity UE
i T i T i RLC channel --
upper layer

Figure 4.2.1-1: Overview model of the RLC sub layer

RLC SDUs of variable sizes which are byte aligned (i.e. multiple of 8 bits) are supported for all RLC entity types (i.e.
TM, UM and AM RLC entity).

Each RLC SDU is used to construct an RLC PDU without waiting for notification from the lower layer (i.e., by MAC)
of atransmission opportunity. In the case of UM and AM RLC entities, an RLC SDU may be segmented and
transported using two or more RLC PDUs based on the notification(s) from the lower layer.

RLC PDUs are submitted to lower layer only when atransmission opportunity has been notified by lower layer (i.e. by
MAC).

NOTE 2: The UE should aim to prevent excessive non-consecutive RLC PDUsinaMAC PDU when the UE is
requested to generate more than one MAC PDU.
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Description of different RLC entity types are provided below.

4211 TM RLC entity

421.1.1 General

ETSI TS 138 322 V17.1.0 (2022-08)

A TM RLC entity can be configured to submit/receive RLC PDUs through the following logical channels:

A TM RLC entity submits/receives the following RLC data PDU:

42112

BCCH, DL/UL CCCH, PCCH, and SBCCH.

UE/GNB/UE A

TM-RLC

GNB/UE/UE B

radio interface (Uu/PC5)

:—: channel

Transmission
buffer

Transmitting
TM-RLC
entity

— >

BCCH/PCCH/CCCH/SBCCH

TM-RLC

channel i::

Receiving
TM-RLC
entity

— >

BCCH/PCCH/CCCH/SBCCH

Figure 4.2.1.1.1-1: Model of two transparent mode peer entities

TMD PDU.

Transmitting TM RLC entity

When atransmitting TM RLC entity forms TMD PDUs from RLC SDUs, it shall:

42113

When areceiving TM RLC entity receives TMD PDUSs, it shall:

not segment the RLC SDUs;

not include any RLC headersin the TM

D PDUs.

Receiving TM RLC entity

deliver the TMD PDUs (which are just RLC SDUS) to upper layer.

4.2.1.2 UM RLC entity

421.2.1 General

An UM RLC entity can be configured to submit/receive RLC PDUs through the following logical channels:

DL/UL DTCH, SCCH, STCH, MCCH, and MTCH.
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UE/GNB/UE A GNB/UE/UE B
radio interface (Uu/PC5)
UM-RLC UM-RLC
i—: channel channel i—:
Generate RLC‘header DU T bly
and storein easse
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Figure 4.2.1.2.1-1: Model of two unacknowledged mode peer entities

An UM RLC entity submits/receives the following RLC data PDU:
- UMD PDU.
An UMD PDU contains either one complete RLC SDU or one RLC SDU segment.

NOTE: For groupcast and broadcast of NR sidelink communication or for sidelink discovery only uni-directional
UM mode is supported.

42122 Transmitting UM RLC entity

The transmitting UM RLC entity generates UMD PDU(s) for each RLC SDU. It shall include relevant RLC headersin
the UMD PDU. When notified of atransmission opportunity by the lower layer, the transmitting UM RLC entity shall
segment the RLC SDUSs, if needed, so that the corresponding UMD PDUs, with RLC headers updated as needed, fit
within the total size of RLC PDU(s) indicated by lower layer.

42123 Receiving UM RLC entity
When areceiving UM RLC entity receives UMD PDUSs, it shall:
- detect the loss of RLC SDU segments at lower layers;

- reassemble RLC SDUs from the received UMD PDUs and deliver the RLC SDUs to upper layer as soon as they
are available;

- discard received UMD PDUs that cannot be re-assembled into an RLC SDU dueto loss at lower layers of an
UMD PDU which belonged to the particular RLC SDU.

4213 AM RLC entity

42.13.1 General

An AM RLC entity can be configured to submit/receive RLC PDUs through the following logical channels:
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- DL/UL DCCH, DL/UL DTCH, SCCH, and STCH.

AM-RLC channel = —
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Figure 4.2.1.3.1-1: Model of an acknowledged mode entity

An AM RLC entity delivers/receives the following RLC data PDUs:

- AMD PDU.
An AMD PDU contains either one complete RLC SDU or one RLC SDU segment.
An AM RLC entity delivers/receives the following RLC control PDU:

- STATUSPDU.

42132 Transmitting side

The transmitting side of an AM RLC entity generates AMD PDU(s) for each RLC SDU. When notified of a
transmission opportunity by the lower layer, the transmitting AM RLC entity shall segment the RLC SDUSs, if needed,
so that the corresponding AMD PDUSs, with RLC headers updated as needed, fit within the total size of RLC PDU(s)
indicated by lower layer.

The transmitting side of an AM RLC entity supports retransmission of RLC SDUs or RLC SDU segments (ARQ):

- if the RLC SDU or RLC SDU segment to be retransmitted (including the RLC header) does not fit within the
total size of RLC PDU(s) indicated by lower layer at the particular transmission opportunity notified by lower
layer, the AM RLC entity can segment the RLC SDU or re-segment the RLC SDU segments into RLC SDU
segments,

- the number of re-segmentation is not limited.

When the transmitting side of an AM RLC entity forms AMD PDUs from RLC SDUs or RLC SDU segments, it shall:
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