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This document is for the following email discussion:
[bookmark: _Ref178064866][106#82][NR/V2X] RLC (Ericsson)
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Discussion
To quickly recap, the following agreements have been made in the past SI/WI meetings:
	RAN2#104 Agreements
1. Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
2. RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
3. If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs
4. A NR UM RLC entity is configured to submit/receive RLC PDUs, for user packets of SL broadcast, groupcast and unicast. RLC AM is not supported for broadcast.

RAN2#105 Agreements
5. If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached 
6. RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.
7. For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS 
8. RLC AM is supported for NR SL unicast.



RLC functions
First of all, it is worth clarification if RLC TM mode is needed/used for synchronization signal transmission. RAN2 has agreed that it is dependent on RAN1 decision. 
	RAN2#104 Agreements: 
If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs



In the meanwhile, RAN1 has agreed in the past meetings that PSBCH will be supported in PHY layer for sidelink synchronization signals transmission. 
	RAN1#94bis Agreements
The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS) and are structured with PSBCH in a block format (S-SSB)
RAN1#96bis Agreements
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.


At this stage, companies are kindly asked to confirm the need of RLC TM.
Question 1.1: Is NR SL TM RLC entity configured to submit/receive RLC PDUs to/from SBCCH? 
a) Yes
b) No
	Company
	Option
	Comments if any

	Intel
	a)
	It will be useful to support RLC TM for RLC PDUs belonging to SBCCH to not have segmentation/concatenation.

	OPPO
	a)
	

	vivo
	a)
	It is natural to reuse legacy rule that TM RLC entity is configured to carry RLC PDUs of SBCCH.

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	According to RAN1 agreements and BCCH design in Uu, RLC TM should be used for SBCCH transmission.

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a) 
	As mentioned by the previous parties, it is only natural to be able to reuse legacy configuration for SBCCH

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175371]NR SL TM RLC entity is configured to submit/receive RLC PDUs to/from SBCCH.

Another aspect could be beneficial to check is companies’ understanding on the basic functions of RLC. In TS 38.322, the functions of NR RLC for Uu interface is described as following for TM, UM and AM modes:
************************************************* TS 38.322 START ****************************************************
4.4	Functions
The following functions are supported by the RLC sub layer:
-	transfer of upper layer PDUs;
-	error correction through ARQ (only for AM data transfer);
-	segmentation and reassembly of RLC SDUs (only for UM and AM data transfer);
-	re-segmentation of RLC SDU segments (only for AM data transfer);
-	duplicate detection (only for AM data transfer);
-	RLC SDU discard (only for UM and AM data transfer);
-	RLC re-establishment;
-	Protocol error detection (only for AM data transfer)
************************************************* TS 38.322 END ********************************************************

In this question, companies are asked if RLC functions defined for NR Uu can be applied to SL RLC. Note that for companies who select a) in Q1.1, RLC functionalities discussed in this question will apply to all RLC AM/UM/TM, otherwise they only apply to RLC AM/UM. Besides, the need of segmentation, reassembly, and discard of RLC SDUs have been agreed in the previous meeting. 
	RAN2#104 Agreements
1. Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.
2. RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.



Question 1.2: Can RLC functionalities defined for NR Uu be reused for SL RLC design? 
a) Yes
b) No (please indicate any functionality difference) 
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	NR Uu is baseline. Differences can be further discussed, e.g. whether RLC re-establishment is needed.

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	b)
	It is not clear in which case RLC re-establishment over PC5 is needed

	Samsung
	a)
	

	CATT
	a)
	All the RLC functionalities for NR Uu can be reused for SL RLC design.

	LG
	a)
	

	MediaTek
	a)
	

	Nokia	
	a)
	Prefer to reuse NR Uu as baseline, we also believe that RLC re-establishment may be beneficial in certain cases

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	In legacy, RLC re-establishment is for handover or RRC re-establishment case. RLC re-establishment can be further discussed whether there has use case for sidelink, e.g. for mode switch case

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	


		
[bookmark: _Toc16175372]RLC functionalities defined for NR Uu are reused for SL RLC design. 

In case of any other issues related to RLC functions, companies are welcomed to add.  
Question 1.X: 
	Company
	Option
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




RLC procedures
In this subsection, issues addressed in TS38.322 clause 5 are discussed for NR SL, including RLC entity handling, i.e. (re)establishment and release, data transfer procedures, ARQ procedures, SDU discard procedures, data volume calculation, and handling of unknown, unforeseen and erroneous protocol data. 
************************************************* TS 38.322 START *****************************************************
5 	Procedures
5.1 	RLC entity handling
5.2	Data transfer procedures
5.3 	ARQ procedures
5.4 	SDU discard procedures
5.5	Data volume calculation
5.6 	Handling of unknown, unforeseen and erroneous protocol data
************************************************* TS 38.322 END ********************************************************
One RLC entity can have TX side for data/status report transmission and/or RX side for data/status report reception. With respect to RLC entity handling, i.e. RLC TX/RX side establishment/reestablishment and release, in LTE, the RLC entity handling in LTE V2X Sidelink is inherited from LTE D2D and not specified as the Uu case. In particular, TX RLC establishment/release and RX RLC release are left to UE implementation while RX RLC establishment is dependent on the received UMD PDU. 
	RAN2#86 Agreements:
· Tx PDCP/RLC establishment: Leave it up to UE implementation.
· Rx PDCP/RLC establishment: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity.
· Rx PDCP/RLC release: Leave it up to UE implementation.
RAN2#88 Agreements:
· Leave the Tx PDCP/RLC entity release to UE implementation.



Comparatively, in NR Uu, the establishment/reestablishment/release of a RLC entity is triggered by the upper layer request. In addition, for NR SL, it has been agreed in the last meeting that SLRB configurations should be NW configured and/or pre-configured for NR SL, which may indicate e.g. UE establish a SLRB and the corresponding RLC entity after receiving RRC message from NW. 
	RAN2#106 Agreements:
· Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.
· Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.



Thus, it is worth checking if the RLC entity establishment/re-establishment/release for NR SL should follow the principle in LTE SL or in NR Uu. The same question is asked for unicast and for groupcast/broadcast, since for SL unicast one UE may send the AS layer configuration in advance to the peer UE informing TX and RX related parameters, while for groupcast/broadcast those parameters related to both TX and RX has been agreed to be fixed in the specification. 
[bookmark: _Hlk13388926]Q2.1 For NR SL unicast RLC TX side establishment/re-establishment/release, which of the following principles should be adopted?
a) [bookmark: _Hlk16166845]TX RLC establishment/re-establishment/release is triggered by upper layer request
b) TX RLC establishment/re-establishment/release is up to UE implementation
c) Others
	Company
	Option
	Comments if any

	Intel
	a)
	Similar to our response in the PDCP email discussion, we think that at least for SL unicast, using PC5-RRC for configuration exchange, TX RLC establishment/re-establishment can be triggered by upper layer (i.e.RRC)

	OPPO
	a) for establishment and release, 

no need for re-establishment 
	The TX RLC entity for the dedicated SRB/DRB can be established / released following the triggering of V2X layer, and parameter setting in NW-/pre-configuration, i.e., as requested by upper layer.

While for re-establishment, it was used in Uu interface during mobility and bearer type change procedure, which are not applicable to PC5 interface. So not sure if there is any reason for RLC re-establishment operation.

	vivo
	a)
	For NR SL unicast, PC5-RRC procedure is supported. Hence TX RLC establishment/release can be triggered by PC5-RRC layer.

	SHARP
	a)
	

	Huawei
	a) With comment
	For establishment/release:
1) As pointed by rapporteur, RAN2 has agreed that for the TX, the SLRB configurations and the mapping of PC5 QoS flow to SLRB should be NW-configured and/or pre-configured for NR SL. In our understanding, such SLRB configurations and mapping configurations should be maintained by the TX UE’s RRC layer.  

2) In addition, according to 23.287, the V2X layer will provide the PFI/PC5 QoS parameters to the AS layer when adding a new PC5 QoS flow or removing any existing PC5 QoS flow. In our understanding, the AS layer here should be the RRC layer.

 
Based on the above 1) and 2), it’s natural that the establishment and release of SLRB including PDCP entity and RLC entity should be triggered by the RRC layer.

For re-establishment:
Up to now, it is not clear in which scenario the TX RLC entity of SL RB needs to be re-established. So, before discussing how to handle the TX RLC re-establishment, we should first consider whether there is such scenario.


	Ericsson
	a)
	For NR SL unicast, SLRB configuration requires alignment between the UE pair. Thus, UE establish/ release TX/RX side RLC based on upper layer request. FFS the case of PC5 RLC re-establishment. 

	ZTE
	a)
	For SL unicast, SLRB configuration (at least for Tx-Rx related parameters) is exchanged via PC5-RRC signallings. SLRBs are maintained by PC5-RRC, that is, the establishment/release of Tx RLC entity of the SLRB is triggered by PC5 RRC, i.e. upper layer.
In addition, as comment in Q1.2, the case for RLC re-establishment over PC5 is not clear. In addition, the release may be due to indication from V2X layer (e.g. PC5-S link release).

	Samsung
	a) with comment
	We do not see any usage of TX RLC re-establishment. We think that this option should be ‘TX RLC establishment/release is triggered by upper layer request’

	CATT
	At least a) for RRC_CONNECTED UE；
for RRC_IDLE/INNACTIVE/OOC UE with comments

	TX RLC establishment/re-establishment:
· For RRC_CONNECTED UE, the SLRB configuration is configured by network by RRC signalling, once UE receives the SLRB configuration in RRC layer, the RRC layer will trigger the RLC entity establishment; 
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]For RRC_IDLE/INNACTIVE/OOC UE, the SLRB configuration is SIB-configured or pre-configured. When QoS flows arrives at UE, the RRC layer will trigger the RLC entity establishment, but when to establish the RLC entity based on the SIB-configured or preconfigured SLRB configuration depends on UE implementation.
TX RLC release:
· For RRC_CONNECTED UE, the TX RLC entity release should be triggered by RRC, such as the SLRB is released, or UE RRC states changes. The detailed RRC triggers should be further discussed；
· For RRC_IDLE/INNACTIVE/OOC UE, similar as the TX RLC establishment, the TX RLC entity release can also be triggered by RRC, but when to trigger is left to UE implementation.

	LG
	a)
	PC5-RRC (RRC layer) may trigger RLC TX side establishment/re-establishment/release.

	MediaTek
	a)
	

	Nokia
	a)
	Including re-establishment

	Qualcomm
	a 
	Assume the upper layer in Option a means “RRC layer”. FFS for reestablishment case because RAN2 has yet to discuss whether there is a need for RLC reestablishment.

	Lenovo&MotoM
	a)
	Since SLRB is NW-configured or pre-configured, then RLC entity establishment/release triggered by RRC request is natural way. 
For RLC re-establishment, as commented in Q1.2, should be further discuss whether there has use case

	Spreadtrum
	a)
	RC5 RLC establishment should be triggered by upper layer, since PC5 RRC connection is support in NR V2X.

	ITL
	a
	Agree with OPPO. 

	Apple
	a)
	In SL unicast, all the SL DRB(s) are established by PC5-RRC message, thus the Tx RLC establishment/re-establishment/release should be triggered by upper layer. The upper layer here is PC5-RRC layer.
FFS for SL SRB. SL SRB might be directly established when PC5-S signaling is exchanged. If it is, the upper layer for SL SRB is PC5-S layer.




Rapporteur’s observation:
All companies selected a), while 9/17 companies commented that RLC entity re-establishment case needs to FFS, or not needed.  
[bookmark: _Toc16175373]For NR SL unicast, RLC TX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment. 


Q2.2 For NR SL unicast RLC RX side establishment/re-establishment/release, which of the following principles should be adopted?
a) RX RLC establishment/re-establishment/release is triggered by upper layer request
b) RX RLC establishment/re-establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity
c) RX RLC release is triggered by upper layer request 
d) RX RLC release is up to UE implementation
e) Others
	Company
	Option
	Comments if any

	Intel
	a)
	Similar to Q2.1 response, when PC5-RRC is used for SL configuration exchange between peer UEs, the RX RLC entity can be established/re-established and released by upper layer request.

	OPPO
	a) for establishment and release, 


no need for re-establishment
	The RX RLC entity for the dedicated SRB/DRB can be established following AS layer configuration via PC5-RRC message from counterpart UE, i.e., requested by upper layer, and the release is due to command from PC5-S layer, i.e., by upper layer.

While for re-establishment, it was used in Uu interface during mobility and bearer type change procedure, which are not applicable to PC5 interface. So not sure if there is any reason for RLC re-establishment operation.

	vivo
	a)
	Similar with Q2.1, for NR SL unicast, PC5-RRC procedure is supported. Hence RX RLC establishment/release can be triggered by PC5-RRC layer.

	SHARP
	a)
	

	Huawei
	a) With comment
	For establishment/release:
For SL unicast, RAN2 has agreed to introduce the PC5-RRC to exchange the SL RB configurations between the TX UE and RX UE. So the RX UE’s RRC layer can trigger the SL RB establishment/release after receiving the PC5-RRC message from the TX UE.

For re-establishment:
Same comments as to Q2.1

	Ericsson
	a)
	Same comment as in Q2.1

	ZTE
	a)
	For SL unicast, SLRB configuration (at least for Tx-Rx related parameters) is exchanged via PC5-RRC signallings. SLRBs are maintained by PC5-RRC, that is, the establishment/release of Rx RLC entity of the SLRB is triggered by PC5 RRC, i.e. upper layer. In addition, the release may be due to indication from V2X layer (e.g. PC5-S link release).

	Samsung
	a) with comment
	We do not see any usage of RX RLC re-establishment as Q2.1. We think that a) should be ‘RX RLC establishment/release is triggered by upper layer request’

	CATT
	a)
	For unicast, the RX RLC entity should be established or release based on request from RRC layer and the detailed triggering condition in RRC should be further clarified since it will impact the RRC spec.

	LG
	a)
	Same comment as in Q2.1

	MediaTek
	a)
	

	Nokia
	a) 
	As in the response for the PDCP discussion, we believe that the utilisation of the PC5-RRC in unicast makes that the upper layer triggering should be adopted

	Qualcomm
	a)
	Same as Q2.1

	Lenovo&MotoM
	a)
	Similar comments as in Q2.1. Additionally, for Rx side, it can also receive the SLRB configuration from Peer UE. But since this is also RRC signaling, it will not impact the answer.

	Spreadtrum
	a)
	Same comments as in Q2.1

	ITL
	a)
	Agree with OPPO. For unicast, the Rx RLC entity can be established via PC5-RRC message and the Rx RLC entity can be released by upper layer request.

	Apple
	a)
	As above in Q2.1.



Rapporteur’s observation:
All companies selected a), while 9/17 companies commented that RLC entity re-establishment case needs to FFS, or not needed.  

[bookmark: _Toc16175374]For NR SL unicast, RLC RX side establishment/release is triggered by upper layer request. FFS the case for RLC RX side re-establishment.

Q2.3 For NR SL groupcast/broadcast RLC TX side establishment/re-establishment/release, which of the following principles should be adopted? 
a) TX RLC establishment/re-establishment/release is triggered by upper layer request
b) TX RLC establishment/re-establishment/release is up to UE implementation
c) Others
	Company
	Option
	Comments if any

	Intel
	b)
	We think that PC5-RRC should not be used for groupcast/broadcast due to resulting large overhead in signalling. 

	OPPO
	a) for establishment and release, 


no need for re-establishment
	For TX entity, we see no difference between different cast types.

	vivo
	a)
	For SL groupcast/broadcast TX UE, according to agreement “For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.”, it will store the configured or pre-configured parameters in PC5-RRC layer. Hence TX RLC establishment/release triggered by PC5-RRC layer is preferred.

	SHARP 
	a)
	A unified mechanism could be used for either unicast, groupcast or broadcast.

	Huawei
	a) With comment
	Same comments as to Q2.1

	Ericsson
	a)
	Since the configuration of SLRB is given via Uu RRC/SIB signalling, thus, the establishment/release of RLC TX entity should follow instruction from PC5 RRC layer. FFS the need for RLC re-establishment. 

	ZTE
	a)
	Since the SLRB configuration for SL groupcast/broadcast is NW-configured/pre-configured, the Tx RLC entity establishment/release can be regarded as triggered by upper layer.   

	Samsung
	b) with comment
	Since there is no PC5-RRC for SL groupcast/broadcast, it is unclear what upper layer request means. So we prefer to follow LTE-V2X.
Also there is no need for re-establishment. 
b) should be modified as ‘TX RLC establishment/release is up to UE implementation’

	CATT
	At least a) for RRC_CONNECTED UE；
for RRC_IDLE/INNACTIVE/OOC UE with comments

	Same as Question 2.1.

	LG
	a)
	A unified mechanism is preferred. 

	MediaTek
	a)
	For RLC TX side, there is no difference between different cast types.

	Nokia
	b)
	This seems mainly related to the RLC entitys (re)establishment between Tx and Rx UE. In such case, no PC5-RRC signalling is needed for the setup of SLRB between the two entities.

	Qualcomm
	a) 
	

	Lenovo&MotoM
	a)
	A unified mechanism is preferred. 

	Spreadtrum
	b)
	We prefer LTE V2X modelling, since RRC connection does not apply to groupcast/broadcast.

	ITL
	a)
	

	Apple
	a)
	We prefer a unified mechanism.
Furthermore, to our understanding, what the “upper layer” exactly is requires more discussion. In SL broadcast/groupcast, the SLRB (pre)configuration is maintained in PC5-RRC layer, but the establishment/release indication could come from the V2X layer. For example, when data flow which does not match the existing SLRB configuration comes, a new SLRB is triggered. When data for one certain SLRB stops coming, the SLRB is released.
During this procedure, whether the upper layer in the spec should be PC5 RRC or V2X layer is not 100% crystal to us.




Rapporteur’s observation:
13/17 companies selected a) and 4/12 companies selected b). Companies selecting b) believe that since no PC5-RRC signalling is needed to setup SLRB between TX UE and RX UE for groupcast/broadcast, it is up to UE implementation. Also, 6/12 companies commented that RLC entity re-establishment case needs to FFS, or not needed. 
[bookmark: _Toc16175375]For NR SL groupcast/broadcast, RLC TX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment.

Q2.4 For NR SL groupcast/broadcast RLC RX side establishment/re-establishment/release, which of the following principles should be adopted? 
a) RX RLC establishment/re-establishment/release is triggered by upper layer request
b) RX RLC establishment/re-establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity
c) RX RLC release is triggered by upper layer request 
d) RX RLC release is up to UE implementation
e) Others
	Company
	Option
	Comments if any

	Intel
	b), d)
	

	OPPO
	b), d) for establishment and release, 

no need for re-establishment
	For RX entity, since there is no PC5-RRC/-S signalling connection, it cannot be triggered by upper layer request.


While for re-establishment, it was used in Uu interface during mobility and bearer type change procedure, which are not applicable to PC5 interface. So not sure if there is any reason for RLC re-establishment operation.

	vivo
	b),d)
	Reuse LTE mechanisms as baseline.

	SHARP 
	b),d)
	Agree with vivo

	Huawei
	d),e) (see our comments)
	For RLC release:
Since there is no PC5-RRC signalling between the TX UE and RX UE for groupcast and broadcast, the RX RLC release should be up to UE implementation.

For RLC establishment:
In LTE SL, the agreement is: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity. However, this agreement is only captured in stage 2 specification and the formulation is “A receiving RLC UM entity used for sidelink communication does not need to be configured prior to reception of the first RLC UMD PDU”. For NR SL groupcast/broadcast, we think the same description can be used. 

For RLC re-establishment:
Same comments as to Q2.1

	Ericsson
	b), d)
	FFS the scenario for RLC re-establishment.

	ZTE
	b), d)
	

	Samsung
	b) with comment, d)
	About b), we do not see any usage of RX RLC re-establishment as in Q2.3.  b) should be modified as ‘RX RLC establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity’

	CATT
	b), d)
	

	LG 
	b), d)
	

	MediaTek
	b), d)
	Agree with vivo.

	Nokia
	b),d)
	

	Qualcomm
	b, d
	

	Lenovo&MotoM 
	b), d)
	Reuse LTE principle

	Spreadtrum
	b), d)
	

	ITL
	b), d)
	For groupcast and broadcast, we can follow LTE principle.

	Apple
	b), d)
	



[bookmark: _Toc16175376]For NR SL groupcast/broadcast, RLC RX side establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity. FFS the case for RLC RX side re-establishment.
[bookmark: _Toc16175377]For NR SL groupcast/broadcast, RLC RX side release is up to UE implementation.

Besides RLC entity handling, [1] proposes to use TS 38.322 section 5.2.2 (for UM) and section 5.2.3 (for AM) as baseline for sidelink RLC; [4] also suggests current NR Uu AM/UM operation can be reused for NR slidelink unicast while NR Uu UM operation can be reused for NR sidelink groupcast/broadcast; similarly [5] believes AM data transfer (in 5.2.3 of TS 38.322), UM data transfer (in 5.2.2 of TS 38.322), and ARQ procedure (in 5.3 TS 38.322) can be reused for sidelink. 
In this question, companies are kindly asked if any existing NR Uu RLC procedure (besides RLC entity handling) can be reused for NR SL RLC operation. Note that how to support RLC AM from SLRB configuration point of view, i.e. by one bi-directional SLRB or two uni-directional SLRBs, is not addressed in this question and will be discussed in Q2.6, Q2.7, and Q2.8. 
Q2.5 Which of the following procedures defined in NR Uu RLC can be reused for NR SL RLC?
a) Data transfer procedures (incl. TM/UM/AM data transfer)
b) ARQ procedures (incl. retransmission, polling, status reporting)
c) SDU discard procedures
d) Data volume calculation
e) Handling of unknown, unforeseen and erroneous protocol data
	Company
	Option
	Comments if any

	Intel
	a),b),c),d),e)
	

	OPPO
	a-e
	

	vivo
	a),b),c),d),e)
	

	SHARP
	a), b),c),d),e)
	

	Huawei
	a), c), d), e)
FFS for b)
	We can discuss whether b) can be reused after we have conclusion on how to support the RLC AM.

	Ericsson
	a),b),c),d),e)
	

	ZTE
	a) - e)
	

	Samsung
	a), b), c), d), e)
	

	CATT
	a), b), c), d), e)
	All the RLC procedure for NR Uu can be reused for SL RLC design.

	LG
	a), b), c), d), e)
	LG

	MediaTek
	a), b), c), d), e)
	

	Nokia
	a),b),c),d),e)
	

	Qualcomm
	a,b,c,d,e
	

	Lenovo&MotoM
	a), b), c), d), e)
	

	Spreadtrum
	a), b), c), d), e)
	

	ITL
	a), b), c), d), e)
	

	Apple
	a), b), c), d), e)
	



[bookmark: _Toc16175378]The following procedures defined in NR Uu RLC are reused for NR SL RLC:
a. [bookmark: _Toc16175379]Data transfer procedures (incl. TM/UM/AM data transfer)
b. [bookmark: _Toc16175380]ARQ procedures (incl. retransmission, polling, status reporting)
c. [bookmark: _Toc16175381]SDU discard procedures
d. [bookmark: _Toc16175382]Data volume calculation
e. [bookmark: _Toc16175383]Handling of unknown, unforeseen and erroneous protocol data

One issue related to how RLC AM entity is supported or established is mentioned in paper [2] [3]. Basically, since the RLC Status Report should be sent from the RX UE to the TX UE via a SLRB from RX UE, in order to do so there are two options: 1) RLC AM is supported by one bi-directional SLRB; 2) RLC AM is supported by two uni-directional SLRB. 
Option 1) One bi-directional SLRB based RLC AM
Option 1) mimics the RLC AM modelling as in NR Uu that one RLC entity has both TX side and RX side configured and is associated with one PDCU entity and one logical channel. Both UE1 and UE2 use the same LCID for transmission and reception, e.g. LCID=1, such that UE1 could map RLC Status Report received from UE2 LCID=1 to the RLC entity associated with UE1 LCID=1.  



Figure 1: one bi-directional SLRB based RLC AM [3]

Option 2) Two uni-directional SLRB based RLC AM
Option 2) mimics the RLC UM modelling that one RLC entity is responsible for either transmission or reception. As illustrated in Fig. 2, when RLC Status Report is requested by UE1 TX RLC entity, UE2 RX RLC entity will generate RLC Status Report and forward it to UE2 TX RLC entity for transmission. After UE1 RX RLC entity receives the RLC Status Report, it will forward the RLC Status Report to the original UE1 TX RLC entity for possible retransmission.  


Figure 2: one bi-directional SLRB based RLC AM [3]


As also discussed in [2][3] option 1) and option 2) both are feasible to support SL RLC AM operation with advantages/disadvantages and open issues need to be further investigate/optimize. Since this issue has not been widely discussed among companies, from rapporteur point of view, it could be beneficial to collect companies understanding/ideas by taking option 1) and option 2) as a start point. As one possible outcome, it is also helpful to understand if option 1) or option 2) can be taken as the baseline for further detailed investigation.  
In the next question, companies are invited to identify controversial issues that have to be solved to support option 1). From paper [2][3], in order to support option 1), two UEs need to use the same SLRB configuration and LCID. In case two UEs are configured by two different gNBs or one UE is in coverage while the peer UE is out of coverage, it may be inevitable that one UE/gNB has to obey the configuration of the other UE/gNB. In another case, it might happen that a LCID assigned by UE1, e.g. LCID=1, is already used by UE2 for other SLBR, and transmitting RLC status report still using LCID=1 may be not feasible.  It could be more problematic if the same LCID is accidently configured to support RLC AM entity in one UE and RLC UM entity in the other UE [6].
In rapporteur’s understanding, above described option 1) and option 2) are only for data transmission in one direction. It is not clear whether the established RLC AM SLRB in one direction is suitable to be used for data transmission in the other direction. After all, if two UEs triggers the SLRB establishment independently for the data transmission in both directions, they can be configured differently, e.g. with different sequence number length or different RLC modes. 

Question 2.6: Which of the following issues should be further investigated, if option 1) is selected as the baseline to support SL RLC AM? Please also indicate possible solutions, if any. 
a) RLC AM configuration collision handling (i.e. if two UEs are configured differently, e.g. by two gNBs, which configuration, e.g. LCID, should be adopted for data/RLC status report transmission and how to avoid configuration collision)
b) Whether/How to avoid the initiative UE/gNB (e.g. UE1) selecting a RLC mode (e.g., AM) which is different from the RLC mode (e.g., UM) selected by the peer UE (e.g. UE2) for the same LCID. 
c) Whether/How the established RLC AM SLRB can be used for data transmission in the other direction? (considering two UEs may trigger SLRB establishment in both directions independently)
d) Others

	Company
	Option
	Comments if any

	Intel
	d)
	For issue a) we think that the RLC AM status report transmission should follow the configuration information (e.g. LCID, Source ID) as shared by the TX UE over PC5-RRC for SL unicast and since LCID is global per source-destination pair, we are not sure how this collision problem can happen. For issue b) RLC mode (AM) configuration is a TX/RX attribute configured using PC5-RRC in unicast, and hence, the issue should not occur in the first place. For issue c) we wonder what the implication would be if this happened. We think that the SLRB ID would be considered together with the SRC-DEST ID pair, so the consequence of issue c) is not clear to us and can be further studied if necessary.

	OPPO
	b
	The only issue is about how to align the RLC mode of a same LCID, since RAN2 previously agree on the symmetric framework, i.e., it is up to the TX-UE (or its serving RAN node) to decide on the TX-and-RX-related parameter, and notify the setting to the counterpart UE. In this case, there might be colliding decision of the two sides.

	vivo
	d)
	Only unicast can use RLC AM mode, which is configured by gNB to TX and TX to RX. In our understanding, this configuration procedure from TX to RX is similar with Uu. Hence we think that TX UE and RX UE can have unified configuration about RLC mode and related parameters. For the other direction, destination-source pair is different. Hence SLRB configuration may be separate. We are not clear how the collision problem can happen.

	Huawei
	a),b),d)
	For a) and b):
If the bidirectional bearer is used for RLC AM, it means that two UEs shall use the same bearer for data transmission and RLC SR transmission. For such bearer, the two UEs should use the same LCID and SL RB ID, and both the UEs should configure the bearer as AM. 

If the two UEs are configured differently, e.g. by two gNBs, it may happen that the different LCID/SLRB IDs are configured for the data transmission and RLC SR transmission, or the same LCID with the different RLC mode is configured. 

To address this issue, one possible way is to let the RX UE (for data) configure the bearer for SR transmission based on the information (LCID, SLRB ID, AM mode) provided by the TX UE via the PC5-RRC.

For d):
For the unidirectional bearer, the logical channel is uniquely identified by {SRC L2 ID, DST L2 ID} combination which differentiates who is the source and who is the destination between the two UEs, i.e. the logical channel is either used for transmission or used for reception.  However, for bidirectional bearer, there should not be such differentiation on the order of UE ID in the {SRC L2 ID, DST L2 ID} combination. In other words, the logical channel of the bidirectional bearer can be used by the UE 1 in Figure 1 to transmit the data and receive the RLC SR, or can be used by UE 2 in Figure 1 to receive the data and transmit the SR.

	Ericsson
	a)b)c) 
	In addition to what OPPO pointed, in option 1), UEs have to use the same LCID to transmit the data and the RLC status report. It is not clear when one UE establishes TX RLC entity of LCID=1, how to make sure LCID=1 has not be used by the peer UE for other purposes, especially in case two UEs are configured by different gNBs. It is also not clear whether the established RLC AM SLRB in one direction is suitable to be used for data transmission in the other direction. After all, if two UEs triggers the SLRB establishment independently for the data transmission in both directions, they can be configured differently, e.g. with different sequence number length or different RLC modes.
One possible solution to overcome the configuration collision is to let the serving gNB configures the TX side RLC entity used for data or RLC status report transmission. More specifically, when the peer UE receives AS configuration information from the initiating UE, it will establish the RX side RLC entity associated with the same LCID used by the initiating UE TX side RLC entity. In order to transmit data or RLC status report in the other direction, the peer UE may request configuration from the serving gNB to establish its TX side RLC entity. In this way, one RLC entity’s TX side and RX side are configured separately and may be associated with same/different LCID.
Alternatively, if the same LCID is currently used by the peer UE for RLC UM transmission, the initiating UE may not establish the RLC AM entity for transmission or may still establish the RLC AM entity but operating like RLC UM, e.g. without requesting any RLC status report. 

	ZTE
	a)
	For issue a), if a RRC_Connected UE receives a bi-directional SLRB configuration from a peer UE, it could report the bi-directional SLRB info (associated LCID, bi-directional, RLC mode, etc.) to the gNB, thus the gNB coordinates the SLRB configurations for the UE. For a non-RRC_Connected UE, the UE itself coordinates the SLRB configurations.
We do not see b) is an issue, for bi-directional SLRB, LCID identifying a sidelink logical channel is uniquely within a source-destination L2 ID without sequence, so each UE is aware of the used LCIDs of the peer UE within the source-destination L2 ID.
For issue c), for efficiency, it is better that the established bi-directional SLRB can be used for data transmission in the other direction. The configuring UE can send the PC5 QoS flow to SLRB mapping to the configured UE, some PC5 QoS flow with similar QoS parameters of the configured UE can be mapped to the SLRB to transmit.

	Samsung
	See comment
	We think that the issues a), b), c) are not specific for option 1 and they should be discussed generally for SLRB configuration in SL unicast since SLRB establishment could be triggered independently at the same time by two UEs. 

	CATT
	a), b), c), d)
	Besides the above issues, how to avoid the collision between this RLC AM SLRB configuration and other SLRB configuration for the peer UE (e.g. UE2) also needs to be further investigated.

	MediaTek
	d)
	Agree with Intel and vivo.

	Nokia
	d)
	Neither
It’s up to peer UE to determine whether configuration can be supported/accepted by either confirming the configuration or rejecting the configuration. This is normal PC5-RRC signalling procedure. With such procedure, no those issues listed in a),b),c) will happen.

	Qualcomm
	a,b,c,
	I think the issues listed above is related to SLRB configuration and PC5-RRC procedure design, Usually, for SL unicast, it is the default case to configuring a bi-directional bearer of AM mode used in both directions with the same LCID. The RRC procedure shall be designed with this assumption instead of having two sides configure SLRB independently. RAN2 can further examine the PC5-RRC AS-config procedure agreements to see if some changes are needed to solve the issues 

	Lenovo&MotoM
	d)
	Since LCID + source-destination-id can uniquely identify the SLRB between Unicast Tx and Rx UE, we think there has no much issue for a) b) c). If there has multiple SLRBs from multiple unicast connections for Rx UE, and LCID collide with each other, Rx UE still can identify them by source-destination id, and then can arrange them to some local ids. 

	Spreadtrum
	a), b), c)
	For issue a), we think the configuration for RLC status report should follow the configurations of the Tx UE, e.g. same LCID, and thus no collision is at all. For issue b) and c), one possible way is to not allow to use the SLRB by the peer UE for the data transmission in the other direction. If the peer UE want to send data to the initiate UE, it shall request configurations from its serving gNB and another SLRB will be established, e.g. a different LCID. 

	Apple
	a), c)
	Agree with ZTE on b).
For a), it’s a little bit complicated if the RLC configuration of SLRB at peer UE is configured by gNB, whereas the peer UE should let NW be aware of the logical channel configuration of the SLRB initiated by the initiating UE. Else if the RLC configuration is controlled by peer UE itself, we don’t see any problems.
c) has similar problem as a) if the SLRB configuration at peer UE comes from gNB.



Rapporteur’s observation:
Companies’ views are diverging in this question
a) 7
b) 6
c) 5 
d) 7
5 companies that selected d) think none of them are valid, and some other issues are mentioned.
In rapporteur’s view, it is too early to conclude if RAN2 should work on any specific issue related to option 1). Since it is also the first time to discuss this topic, future contribution papers further discussing the relevant issues are welcomed.  

In this question, companies are invited to identify controversial issues that have to be solved to support option 2). Compare to option 1), in option 2) the TX RLC entity in each UE can be configured differently. For instance, the TX RLC entity of TX UE and the TX RLC entity of RX UE may use different sequence number length and different logical channel ID. In this sense, the configuration collision issue in option 1) can be avoided, and one UE/gNB does not have to obey the configuration from another UE/gNB for transmission operation. On the other hand, to support option 2), there must be a way to link the associated SLRB with TX RLC entity and SLRB with RX RLC entity. In particular, for RX UE, its RX RLC entity should know which TX RLC entity should the RLC status report be forwarded to; for TX UE, its RX RLC entity should understand the RLC status report received from RX UE is for which TX RLC entity. [6] also points out the possibility that the TX RLC entity of RX UE is configured to be UM mode, wherein it is controversial how to interact between the two RLC modes when status report of AM sub-entity is to be transmitted by UM sub-entity.
Similarly, in rapporteur’s understanding, it is not clear whether the established RLC AM SLRB is suitable to be used for data transmission in the other direction. After all, if two UEs triggers the SLRB establishment independently for the data transmission in both directions, they can be configured differently, e.g. with different sequence number length or different RLC modes. 

Question 2.7: Which of the following issues should be further investigated, if option 2) is selected as the baseline to support SL RLC AM? Please also indicate possible solutions, if any.
a) Linkage between the RX UE SLRB receiving data packet and the RX UE SRLB transmitting RLC status report
b) Linkage between the TX UE SLRB receiving RLC status report (i.e. which corresponds to RX UE SLRB transmitting RLC status report) and the TX UE SLRB transmitting data packet.
c) When the initiative UE/gNB (e.g. UE1) configures the TX SLRB (e.g. SLRB1) for data transmission, whether/how to avoid the initiative UE/gNB (e.g. UE1) selecting an RLC mode (e.g., AM) which is different from the RLC mode (e.g., UM) selected by the peer UE (e.g. UE2) for the same LCID.
d) When the initiative UE configures a TX RLC entity of AM for a SLRB, whether/how to avoid the peer UE being configured with a TX RLC entity of UM mode for RLC status report transmission for that SLRB?
e) Whether/How the established SLRBs for data/RLC status report transmission can be used for RLC status report/data transmission in the other direction? (considering two UEs may trigger SLRB establishment in both directions independently)
f) Whether/How the established SLRBs for RLC status report transmission can be used for multiple SLRBs for data transmission in the other direction?

g) Others

	Company
	Option
	Comments if any

	Intel
	
	We think option 1 is more preferable; we are not sure if there are any specific problems with this option and would like to clarify why option 1 may not work before considering option 2.

	OPPO
	a/b/c/d (e may already included in a/b?)
	Option-2 in general changes the existing RLC stack, which is a major change and thus have the following impacts:
1) For a and b, there is no such association in legacy RLC, i.e., RLC data PDU sent on LCH1 while SR sent on LCH2, since SR (status report) would always come from the same LCH. Furthermore, it may already include e as a sub-case, i.e., the association is not done when the SLRB is established, but is done afterwards.
2) For c, it is about the possible impact of AM (for the direction of UE1 to UE2) + UM (for the direction of UE2 to UE1) on the same LCID
3) For d, it is about the issue that for a same flow, UE1 select AM while UE2 select UM, then even if we allow such unidirectional AM allowing RLC data PDU and SR association on different bearers, it cannot solve the SR transmission via UM TX entity.

	vivo
	
	Option2 is complex and not needed.

	Huawei
	a),b)
	For a) and b)
For the unidirectional bearer, as rapporteur explained such linkage is anyway needed. The RX UE receiving data can determine the linkage between the SL RBs for data receiving and the SL RB for RLC SR transmission, and share such linkage to the TX UE.  For TX UE, such linkage refers to the SL RBs for data transmission and the SL RBs for RLC SR receiving.

For unidirectional bearer, we don’t think there is the collision issue of c) and d), since the SLRB/LCID used for data transmission/RLC SR reception, or for data reception/RLC SR transmission are two different bearers.

	Ericsson
	a)b)d)e)
	The linkage between corresponding RLC entities should be studied as a)b). Option 2 allows using a different LCID to transmit RLC status report, thus it is no more an issue if one LCID is used for RLC AM transmission in one direction but RLC UM transmission in another direction as long as the RX side of the RLC entity matches the TX side of the RLC entity.  Besides, it is also worth investigation if RLC UM entity is allowed to transmit RLC status report. 
In option 2, the configuration of data/RLC status report transmission in each direction can be configured separately, thus the configuration collision issue as we commented in Q2.7 is avoided. Besides, to avoid a fixed linkage between the RLC entities, a LCID can be included in the RLC status report to point to the associated TX side RLC entity. Also, letting RLC UM entity transmitting RLC status report is also technically feasible but requesting specification effort. 


	ZTE
	a)b)d)e)f)
	This option has more specification impacts.
Btw, we do not understand the concern of c). Since “LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one Source Layer-2 ID and Destination Layer-2 ID combination.”, that is, for uni-directional SLRB, LCID in different source-destination L2 ID is independent.

	Samsung
	a), b), c), d)
	e) can be resolved by solutions to a), b), i.e. linkage of two directions

	CATT
	a), b), c), d), e)
	All the above issues should be further investigated.

	MediaTek
	
	Agree with vivo.

	Nokia
	
	Option 2 indeed seem like a change of the RLC stack, and should be avoided

	Qualcomm
	a,b,c,d,e
	

	Lenovo&MotoM
	
	We think option 1 is enough, and also would like to clarify the problems that for option 1 firstly

	Spreadtrum
	a), b), c), d), e)
	All the above issues should be investigated. For issue a) and b), a linkage is definitely required. For issue c), d) and e), we agree with Samsung that they are general problem for SLRB configuration, irrespective to the modelling used. Therefore, our comments in Q2.6 still applies here.

	Apple
	a) b) c) d) e)
	



Rapporteur’s observation:
Companies’ views are diverging in this question
a) 9
b) 9
c) 6
d) 8
e) 6
f) 1
5 companies explicitly commented option 2) is not needed.
In rapporteur’s view, it is too early to conclude if RAN2 should work on any specific issue related to option 2). Since it is also the first time to discuss this topic, future contribution papers further discussing the relevant issues are welcomed.  

Taking into account the discussion in Q2.6 and Q2.7, do companies believe we can select option 1) and/or option 2) as the baseline for further investigation on details? From rapporteur point of view, in case of diverging opinions, it is also ok to postpone the down selection. 
Question 2.8: Which option can be taken as the baseline for further investigation?
a) Option 1)
b) Option 2)
c) Option 1) and 2)
d) Too early to decide

	Company
	Option
	Comments if any

	Intel
	Option 1
	

	OPPO
	Option 1
	We tend to see more impact on re-design RLC stack, especially considering it (i.e., the unidirectional AM modelling) seems cannot solve everything.

	vivo
	a)
	

	SHARP
	a)
	

	Huawei
	a)
	We slightly prefer option 1.

	Ericsson
	a) or  d)
	In our view, option 1) has less specification impact, but the configuration collision issue is hard to avoid unless we let the serving gNB to configure the TX side RLC entity and related LCID. In the contrast, option 2) is more flexible but specification effort is foreseen. Overall, we slightly prefer option 1) as the baseline and further investigate the methods to avoid configuration collision.
On the other hand, it seems the first time option 1) 2) and the related issues are widely discussed, in case of diverging opinions, we propose to postpone the down selection.


	ZTE
	a)
	

	Samsung
	a)
	We prefer to reuse Uu AM as much as possible. Option 1) has less potential issues than Option 2)

	CATT
	d)
	Agree with Ericsson, it needs further investigate the issues for Option 1 and Option 2. We think it’s better to postpone the down selection between Option 1 and Option 2.

	MediaTek
	a)	
	

	Nokia
	a)
	

	Qualcomm
	d)
	We slightly prefer option 1, but the issues discussed for Option 1 needs to be addressed first before RAN2 down-selection

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	We don’t like to change too much from the Uu modelling.

	Apple
	a) or d)
	We prefer discussing a little bit more on this issue before down selection.



Rapporteur’s observation:
13 companies selected a), 2 companies selected b), and 4 companies selected d). It is clear that majority companies would like to take Option 1) as the baseline for further investigation. 

[bookmark: _Toc16175384]One bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. FFS possible enhancements.

In case of any other issues related to RLC procedures, companies are welcomed to add.  
Question 2.X: 
	Company
	Option
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




RLC PDU format and parameters
In this subsection, RLC PDU format and relevant parameters are discussed. Detailed description for NR Uu RLC format is provided in the Annex.  
Depending on companies comments for Q1.1, if SL RLC TM is supported, it could be simple to reuse the TMD PDU defined for NR Uu without adding any RLC header. 
Q3.1: For NR SL RLC TM mode, if companies selected a) in Q1.1, can the currently defined NR Uu RLC TMD PDU format be reused?
a) Yes
b) No
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	

	Qualcomm
	a)
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175385]For NR SL RLC TM mode, the currently defined NR Uu RLC TMD PDU format is reused.

For RLC UM support, the case is different between SL unicast and SL groupcast/broadcast. As agreed in the last meeting, the SLRB parameters, e.g. SN length, related to TX and RX, should be fixed in the specification for groupcast and broadcast. It is open if for unicast, such parameter, e.g. SN length, should support multiple configuration or not. [1] proposes to have groupcast/broadcast RLC UM SN length fixed to be 6-bit since window size of 32 can already satisfy QoS requirements of V2X services. Comparatively, unicast RLC UM SN length configurable to be 6-bit or 12-bit. However, [5] thinks groupcast/broadcast RLC UM SN length should be 12-bit while unicast RLC UM SN can be 6-bit or 12-bit. With respective to RLC UMD PDU format, [5] propose to use the same format as in TS 38.322 without adding new field. 
Q3.2: For NR SL RLC UM mode, can the currently defined NR Uu RLC UMD PDU format be reused?
a) Yes
b) No 
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175386]For NR SL RLC UM mode, the currently defined NR Uu RLC UMD PDU format is reused

Q3.3: For unicast NR SL RLC UM, which RLC SN length should be supported?
a) 6-bit
b) 12-bit
c) Others
	Company
	Option
	Comments if any

	Intel
	a),b)
	We think it can be configurable to be a) or b)

	OPPO
	a), b)
	

	vivo
	a),b)
	Depends on configuration by PC5 RRC signaling.

	SHARP
	a) b)
	It should be configurable as a TX and RX attribute

	Huawei
	a),b)
	1) For Uu, only 6bit and 12bit are supported. Whether to use 6-bit or 12-bit is configured based on that whether higher data rate or lower data rate is needed for the service. For the unicast over sidelink, the data rate of the V2X service have a wider range according to 23.287. So for unicast, it has the requirement to support configurable SN length. We think the two SN length values of the Uu is enough.
2) For unicast, PC5-RRC can be used to align the SN length between the Tx UE and the Rx UE. So it is feasible to support the RLC SN length be configurable.
Taking both 1) and 2) into count, both a) and b) should be supported.

	Ericsson
	a), b)
	

	ZTE
	a) b)
	

	Samsung
	a),b)
	Since TX UE and RX UE have a way to share the RLC SN parameter, we prefer to make this parameter configurable for SL unicast.

	CATT
	a)
	Follow LTE V2X UM, 6-bit is enough.

	LG
	a), b)
	

	MediaTek
	a), b)
	

	Nokia
	a), b)
	

	Qualcomm
	a
	6-bit SN is enough because SN is only used for segmented SDUs in RLC UM mode. We prefer a single SN size chosen for UM mode for all cast types. 

	Lenovo&MotoM 
	a), b)
	

	Spreadtrum
	a), b)
	

	ITL
	a), b)
	

	Apple
	a), b)
	



[bookmark: _Toc16175387]For unicast NR SL RLC UM, 6-bit and 12-bit RLC SN length are supported.

[bookmark: _Hlk16173558]Q3.4: For groupcast/broadcast NR SL RLC UM, which RLC SN length should be supported?
a) 6-bit
b) 12-bit
c) Others
	Company
	Option
	Comments if any

	Intel
	b)
	

	OPPO
	a)
	

	vivo
	a)
	For groupcast/broadcast NR SL RLC UM, a default SN length is needed. From the overhead perspective, 6-bit is preferable.
Or in the case of groupcast with HARQ feedback, 12-bit is selected.

	SHARP
	a) b)
	It should be configurable as a TX and RX attribute, especially for groupcast.

	Huawei
	b)
	

	Ericsson
	a)
	

	ZTE
	a)
	6-bit seems enough

	Samsung
	b)
	6-bit SN could satisfy currently defined QoS requirements of V2X services. However, if the requirements on data rate/number of carriers are enhanced in the future, longer SN sizes could be appropriate. By considering the future extension, 12-bit seems safer.

	CATT
	a)
	

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	SN=6 seems enough, especially as UM does not need ARQ feedback

	Qualcomm
	A
	

	Lenovo&MotoM
	b)
	12 bit SN is safer

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	No strong opinion.



Rapporteur’s observation:
13/17 companies selected a) and 5/17 companies selected b). One company thinks both 6-bit and 12-bit SN length should be supported. In rapporteur’s view, there is clear majority to only support 6-bit RLC SN length for groupcast/broadcast NR SL RLC UM. 

[bookmark: _Toc16175388]For groupcast/broadcast NR SL RLC UM, 6-bit RLC SN length is supported.

Similarly, for SL RLC AM, [5] believes the format of AMD PDU and STATUS PDU defined for NR Uu can be directly reused. Both [1] [5] propose the SL RLC AM SN length can be 12-bit or 18-bit.
In rapporteur’s understanding, whether AMD PDU and STATUS PDU defined for NR Uu can be reused for SL has a bit dependency on Q2.6, Q2.7, and Q2.8. For example, if option 2) is selected as the baseline to support SL RLC AM, technically one can indicate the corresponding TX RLC entity, which transmits the data, via adding an identifier in the RLC status report. Thus, in the next question, companies are asked if AMD PDU and STATUS PDU formats can be taken at least as the baseline (i.e. reused if no change is indicated in Q2.6, Q2.7 and Q2.8).
Q3.5: For NR SL RLC AM, can AMD PDU and STATUS PDU formats defined for NR Uu be taken as the baseline (i.e. reused if no change is indicated in Q2.6, Q2.7 and Q2.8)?
a) Yes
b) No
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP 
	a)
	

	Huawei
	a)


	The AMD PDU and the STATUS PDU format can be reused for SL. As for the potential method that Rapporteur mentioned for the option 2 of RLC AM modelling, we think there is no need to add the identifier to indicate the TX RLC entity in the STATUS PDU, instead the linkage between the TX/RX RLC entity can be configured via the PC5-RRC.

	Ericsson
	a) If option 1) is selected as the baseline;
b) If option 2) is selected
	If option 2) is selected as the baseline, it has to be further investigated if LCID can be included in the STATUS PDU to pointing to the associated TX side RLC entity. 

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	Currently, the NR Uu AMD PDU and STATUS PDU formats can be as a start point, unless some issues are found in the further study. 

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175389]For NR SL RLC AM, AMD PDU and STATUS PDU formats defined for NR Uu is taken as the baseline.
Q3.6: For NR SL RLC AM, which RLC SN length should be supported?
a) 12-bit
b) 18-bit
c) Others
	Company
	Option
	Comments if any

	Intel
	a), or b)
	Configurable as already agreed.


	OPPO
	a), b)
	

	vivo
	a),b)
	Configured by PC5 RRC signalling.

	SHARP 
	a) b)
	

	Huawei
	a),b)
	Same comments as to Q3.3

	Ericsson
	a), b)
	

	ZTE
	a), b)
	

	Samsung
	a), b)
	Same principle as UM is preferred for SL unicast.

	CATT
	a) or b)
	The RLC SN length can be configured or preconfigured as a SLRB parameter.

	LG
	a), b)
	

	MediaTek
	a), b)
	

	Nokia
	a), b)
	Configurable

	Qualcomm
	a, b
	

	Lenovo&MotoM
	a), b)
	

	Spreadtrum
	a), b)
	

	ITL
	a), b)
	

	Apple
	a), b)
	



[bookmark: _Toc16175390]For NR SL RLC AM, 12-bit and 18-bit RLC SN length are supported.

In case of any other issues related to RLC PDU format and parameters, companies are welcomed to add.  
Question 3.X: 
	Company
	Option
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




RLC variables and initialization
In LTE SL, data transmission uses RLC UM mode, states variables and constants are the same as for LTE Uu with some different initialization conditions. In particular, since LTE SL TX UE and RX UE RLC entities are established/initialized independently, the RX side RLC entity initially set the VR(UR) and VR(UH) to be the SN of the first received UMD PDU. Besides, UM_Window_Size is set to be zero for STCH, since no ACK/NACK based HARQ procedure is supported in LTE SL and blind retransmission(s) will finish before the new TB transmission. 
************************************************* TS 36.322 START *****************************************************
7.1	State variables
a) VR(UR) – UM receive state variable
This state variable holds the value of the SN of the earliest UMD PDU that is still considered for reordering. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.

c) VR(UH) – UM highest received state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs, and it serves as the higher edge of the reordering window. It is initially set to 0. For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.

7.2	Constants
b) UM_Window_Size
This constant is used by the receiving UM RLC entity to define SNs of those UMD PDUs that can be received without causing an advancement of the receiving window. UM_Window_Size = 16 when a 5 bit SN is configured, UM_Window_Size = 512 when a 10 bit SN is configured and UM_Window_Size = 0 when the receiving UM RLC entity is configured for MCCH, MTCH, SC-MCCH, SC-MTCH or STCH for sidelink communication.
************************************************* TS 36.322 END ********************************************************
Similar variables are defined for NR Uu as in TS 38.322 with the difference that the state variables RX_Next_Reassembly and RX_Next_Highest are used for reassembly. 

************************************************* TS 38.322 START *****************************************************
7.1	State variables
Each receiving UM RLC entity shall maintain the following state variables:
a) RX_Next_Reassembly – UM receive state variable
This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0.
c) RX_Next_Highest– UM receive state variable
This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0.
7.2	Constants
b) UM_Window_Size
This constant is used by the receiving UM RLC entity to define SNs of those UMD SDUs that can be received without causing an advancement of the receiving window. UM_Window_Size = 32 when a 6 bit SN is configured, UM_Window_Size = 2048 when a 12 bit SN is configured.
************************************************* TS 38.322 END ********************************************************
For NR SL broadcast, the same issues exist, i.e. TX UE and RX UE will initialize their RLC entity independently and there is no ACK/NACK based HARQ procedure supported. Thus companies are asked if the principle for LTE SL can be reused for NR SL broadcast UM variable initialization, i.e. receive state variable (used for reordering or reassembly depending on the discussion in Q1.2) and UM_Window_Size. 
Besides, depending on the outcome in another email discussion #81 on SLRB parameters, one might argue the receive state variable and UM_Window_Size are SLRB parameters only related to RX, thus they are up to UE implementation according to the agreement in the last meeting.
	RAN2#106 Agreements:
· 14:	For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.



Q4.1: For NR SL broadcast RLC UM initialization, which of the following principles should be adopted w.r.t. receive state variable/highest receive state variable (can be used for reordering or reassembly depending on the discussion in Q1.2)?
a) [bookmark: _Hlk16174107]Receive state variable/highest receive state variable is initially set to the SN of the first received UMD PDU.
b) Receive state variable/highest receive state variable is initially set to 0.
c) Up to UE implementation
d) Others
	Company
	Option
	Comments if any

	Intel
	a)
	We think these are not specifically SLRB parameters being configured. Considering they are state variable initial values, we can follow LTE SL. 

	OPPO
	a)
	

	vivo
	a)
	Reuse LTE SL principle.

	SHARP
	b)
	For NR RLC UM, a SN is used when segmentation is contained in a UMD PDU, which is different from LTE, and it could be updated when a new SN is received, so we think initial value could be set to 0.

	Huawei
	a)
	In our understanding, receive state variable is not SL RB parameters. So the agreement cited by the Rapporteur does not apply to them. 

As Rapporteur pointed out, the same issue existed in LTE SL broadcast, i.e. TX UE and RX UE will initialize their RLC entity independently. So, we should reuse the principle for LTE SL broadcast.

	Ericsson
	a)
	

	ZTE
	a)
	For the same issue as in LTE V2X, the same principle can be inherited.

	Samsung
	a)
	Reception from the middle of SN space should be supported.

	CATT
	a)
	For NR SL broadcast, it’s reasonable to follow the LTE principle. Because some UE can receive data from the middle of the broadcast data stream.

	LG
	a) 
	

	MediaTek
	a) with comments
	For NR RLC UM, a SN is used when segmentation is contained in a UMD PDU, which is different from LTE. Because some UMD PDU might not have SN, this point should be considered as well.

	Nokia
	a)
	

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	Reuse LTE principle since the scenario is similar

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	The reception from SN not equal to 0 should be supported for broadcast and groupcast. 



[bookmark: _Toc16175391]For NR SL broadcast RLC UM initialization, receive state variable/highest receive state variable is initially set to the SN of the first received UMD PDU.

Q4.2: For NR SL broadcast RLC UM initialization, which of the following principles should be adopted w.r.t. UM_Window_Size?
a) UM_Window_Size=0.
b) UM_Window_Size = 32 when a 6 bit SN is configured, UM_Window_Size = 2048 when a 12 bit SN is configured.
c) Up to UE implementation
d) Others
	Company
	Option
	Comments if any

	Intel
	a)
	Same as above.

	OPPO
	b)
	It is a misunderstanding that LTE V2X uses 0-length UM window – in fact, it is limited to ProSe, but was changed in V2X, in order to take into account of multiple bind HARQ re-transmission threads on different carriers, where RLC re-ordering is needed.

	vivo
	b)
	In LTE, only in public safety case, option a) is selected. In LTE V2X case, option b) is performed. Hence option b) is also applicable for NR SL.

	SHARP
	b)
	Depending on the SN length configured

	Huawei
	d)wait for the conclusion of RAN1 on the mechanism of HARQ retransmission for SL broadcast
	In our understanding, UM_Window_Size is not SL RB parameters. So the agreement cited by the Rapporteur does not apply to them. 

For such statement “Besides, UM_Window_Size is set to be zero for STCH, since no ACK/NACK based HARQ procedure is supported in LTE SL and blind retransmission(s) will finish before the new TB transmission.”, we share the understanding of OPPO, i.e. it only applies to the Prose(Sidelink communicaiton), but not to the V2X Sidelink communication. This is reflected in the 7.2 of RLC specification as below: UM_Window_Size = 0 when the receiving UM RLC entity is configured for MCCH, MTCH, SC-MCCH, SC-MTCH or STCH for sidelink communication.

The reason is that the HARQ retransmission mechanism are different for Sidelink communication and V2X sidelink communication, where for the former, the in-order delivery by the lower layer can be guaranteed, but for the latter, it cannot.

Now, the mechanism for the HARQ retransmission for NR SL broadcast has not been decided by RAN1, so we wait for the outcome of RAN1 discussion to decide whether to adopt option a) or option b). 

	Ericsson
	b)
	

	ZTE
	b)
	We think RLC re-ordering is not needed to support over PC5 as on Uu interface. However, RLC segmentation should be supported over PC5, thus UM_Window_Size should be configured based on SN size for reassembly. 

	Samsung
	b)
	UM window size should be common in UEs. 
c) should be avoided.

	CATT
	b)
	For NR SL broadcast, it’s reasonable to follow the LTE V2X principle.

	LG
	b)
	

	MediaTek
	b)
	

	Nokia
	b)
	The UM window is used for receiving RLC entiry to determint if received RLC PDU is valid or not. In case of no out-of-delivery from MAC, UM_window_size can be zero. if there is possible to have out-of-delivery in MAC e.g. due to HARQ repetition, the UM_window_size needs to be set as half of maximum SN.

	Qualcomm
	b
	

	Lenovo&MotoM
	b)
	same as Q4.1

	Spreadtrum
	a)
	

	ITL
	b)
	

	Apple
	b)
	In LTE V2X, actually RLC re-ordering was supported as mentioned by OPPO and Huawei. But, in NR Uu, RLC re-ordering was removed in order to avoid large amount of data delivered to PDCP layer. Thus, we think SL RLC re-ordering is not needed.
However, to re-assemble the SL RLC segments, the UM_Window_Size is still required.



Rapporteur’s observation.
Majority of the companies selected b). Since companies in Q3.4 tend to agree with 6-bit RLC SN length for NR SL groupcast/broadcast, UM_Window_Size is initialized to be 32.
[bookmark: _Toc16175392]For NR SL broadcast RLC UM initialization, UM_Window_Size = 32.

Q4.3: Besides issues in Q4.1 and Q4.2, can the rest RLC UM variables and initialization defined for NR Uu be adopted for NR SL broadcast?
a) Yes
a) No (Please indicate possible differences)
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)	
	

	Qualcomm
	a)
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175393]Besides receive state variable/highest receive state variable and UM_Window_Size, the rest RLC UM variables and initialization defined for NR Uu is adopted for NR SL broadcast.  
The same questions are asked for NR SL groupcast. Note that HARQ procedure is configurable for NR SL groupcast, thus one might argue the need to support non-zero UM_Window_Size for reception. 
Q4.4: For NR SL groupcast RLC UM initialization, which of the following principles should be adopted w.r.t. receive state variable/highest receive state (can be used for reordering or reassembly depending on the discussion in Q1.2)?
a) Receive state variable/highest receive state is initially set to the SN of the first received UMD PDU.
b) Receive state variable/highest receive state is initially set to 0.
c) Up to UE implementation
d) Others
	Company
	Option
	Comments if any

	Intel
	a) 
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP 
	b)
	Similar with Q4.1

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	Since groupcast is a special case of broadcast and reception from the middle of SN space should be supported, a) is essential.

	CATT
	a)
	For NR SL groupcast, it’s reasonable to follow the LTE principle. Because some UE can receive data from the middle of the groupcast data stream, e.g., one UE join into the group during the groupcast data stream transmission.

	LG
	a)
	

	MediaTek
	a) with comments
	Similar with Q4.1

	Nokia	
	a)
	

	Qualcomm
	a
	

	Lenovo&MotoM
	a)
	Same as Q4.1

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175394]For NR SL groupcast RLC UM initialization, receive state variable/highest receive state variable is initially set to the SN of the first received UMD PDU.

Q4.5: For NR SL groupcast RLC UM initialization, which of the following principles should be adopted w.r.t. UM_Window_Size?
a) UM_Window_Size=0.
b) UM_Window_Size = 32 when a 6 bit SN is configured, UM_Window_Size = 2048 when a 12 bit SN is configured.
c) Up to UE implementation
d) Others
	Company
	Option
	Comments if any

	Intel
	b)
	As per rapporteur comment related to HARQ support in groupcast, we can go with option b) to ensure that when segments received out of order at the receiver, older packets are not dropped due to zero window size.

	OPPO
	b)
	

	vivo
	b)
	Similar with Q4.2. Furthermore, option b) is more applicable for the case of groupcast with HARQ feedback.

	SHARP 
	b)
	

	Huawei
	b)
	The HARQ feedback is supported for SL groupcast, which means that in order delivery could not be guaranteed by lower layer, so, the non-zero UM_Window_Size should be used in order to guarantee the segment of the RLC SDU with SN falling within the window can be reassembled.

	Ericsson
	b)
	

	ZTE
	b)
	The same comment in Q4.2

	Samsung
	b)
	Same as Q4.2

	CATT
	b)
	Since NR SL groupcast supports HARQ feedback, it’s better to support the RLC reassembly. So we prefer to follow the NR Uu principle.

	LG
	b)
	

	MediaTek	
	b)
	

	Nokia
	b)
	

	Qualcomm
	b
	

	Lenovo&MotoM
	b)
	

	Spreadtrum
	b)
	

	ITL
	b)
	

	Apple
	b)
	



Rapporteur’s observation.
All companies selected b). Since companies in Q3.4 tend to agree with 6-bit RLC SN length for NR SL groupcast/broadcast, UM_Window_Size is initialized to be 32.

[bookmark: _Toc16175395]For NR SL groupcast RLC UM initialization, UM_Window_Size = 32.

Q4.6: Besides issues in Q4.4 and Q4.5, can the rest RLC UM variables and initialization defined for NR Uu be adopted for NR SL groupcast?
a) Yes
b) No (Please indicate possible differences)
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	

	SHARP 
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	

	CATT
	a)
	

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	

	Qualcomm
	a)
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175396]Besides receive state variable/highest receive state variable and UM_Window_Size, the rest RLC UM variables and initialization defined for NR Uu is adopted for NR SL groupcast.

Different from NR SL groupcast/broadcast, NR SL unicast UE pairs can be better aligned w.r.t RLC entity establishment and initialization. Thus, [1] proposes that RLC variable initialization for unicast SL reuse RLC behavior defined for UL/DL. 
[bookmark: _Hlk16174914]Q4.7: Can the existing RLC AM/UM variables and initializations defined for NR Uu be adopted for NR SL unicast?
a) Yes
b) No (Please indicate possible differences)
	Company
	Option
	Comments if any

	Intel
	a)
	

	OPPO
	a)
	

	vivo
	a)
	Same as Uu.

	SHARP
	a)
	

	Huawei
	a)
	

	Ericsson
	a)
	

	ZTE
	a)
	

	Samsung
	a)
	In contrast with broadcast/groupcast, reception from the middle of SN space is not necessary.

	CATT
	a)
	For NR SL unicast, we prefer to take NR Uu as a baseline.

	LG
	a)
	

	MediaTek
	a)
	

	Nokia
	a)
	

	Qualcomm
	a)
	

	Lenovo&MotoM
	a)
	

	Spreadtrum
	a)
	

	ITL
	a)
	

	Apple
	a)
	



[bookmark: _Toc16175397]The existing RLC AM/UM variables and initializations defined for NR Uu are adopted for NR SL unicast.

In case of any other issues related to RLC variables and initialization, companies are welcomed to add.  
Question 4.X: 
	Company
	Option
	Comments if any

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Conclusions
Based on the Discussion in the discussion in this email discussion, the following proposals are made:
Proposal 1        NR SL TM RLC entity is configured to submit/receive RLC PDUs to/from SBCCH.
Proposal 2        RLC functionalities defined for NR Uu are reused for SL RLC design.
Proposal 3	For NR SL unicast, RLC TX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment.
Proposal 4	For NR SL unicast, RLC RX side establishment/release is triggered by upper layer request. FFS the case for RLC RX side re-establishment.
Proposal 5	For NR SL groupcast/broadcast, RLC TX side establishment/release is triggered by upper layer request. FFS the case for RLC TX side re-establishment.
Proposal 6	For NR SL groupcast/broadcast, RLC RX side establishment is triggered by the reception of first PDU where there is not yet a corresponding receiving RLC entity. FFS the case for RLC RX side re-establishment.
Proposal 7        For NR SL groupcast/broadcast, RLC RX side release is up to UE implementation.
Proposal 8        The following procedures defined in NR Uu RLC are reused for NR SL RLC:
f. Data transfer procedures (incl. TM/UM/AM data transfer)
g. ARQ procedures (incl. retransmission, polling, status reporting)
h. SDU discard procedures
i. Data volume calculation
j. Handling of unknown, unforeseen and erroneous protocol data
Proposal 9        One bi-directional SLRB based RLC AM is taken as the baseline for SL RLC design. FFS possible enhancements.
Proposal 10	For NR SL RLC TM mode, the currently defined NR Uu RLC TMD PDU format is reused.
Proposal 11	For NR SL RLC UM mode, the currently defined NR Uu RLC UMD PDU format is reused
Proposal 12      For unicast NR SL RLC UM, 6-bit and 12-bit RLC SN length are supported.
Proposal 13      For groupcast/broadcast NR SL RLC UM, 6-bit RLC SN length is supported.
Proposal 14	For NR SL RLC AM, AMD PDU and STATUS PDU formats defined for NR Uu is taken as the baseline.
Proposal 15      For NR SL RLC AM, 12-bit and 18-bit RLC SN length are supported.
Proposal 16	For NR SL broadcast RLC UM initialization, receive state variable/highest receive state variable is initially set to the SN of the first received UMD PDU.
Proposal 17      For NR SL broadcast RLC UM initialization, UM_Window_Size = 32.
Proposal 18	Besides receive state variable/highest receive state variable and UM_Window_Size, the rest RLC UM variables and initialization defined for NR Uu is adopted for NR SL broadcast.
Proposal 19	For NR SL groupcast RLC UM initialization, receive state variable/highest receive state variable is initially set to the SN of the first received UMD PDU.
Proposal 20      For NR SL groupcast RLC UM initialization, UM_Window_Size = 32.
Proposal 21	Besides receive state variable/highest receive state variable and UM_Window_Size, the rest RLC UM variables and initialization defined for NR Uu is adopted for NR SL groupcast.
Proposal 22	The existing RLC AM/UM variables and initializations defined for NR Uu are adopted for NR SL unicast.
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Annex
************************************************* TS 38.322 START*****************************************************

[bookmark: _Toc5722492]6.2.2.2	TMD PDU
TMD PDU consists only of a Data field and does not consist of any RLC headers.


Figure 6.2.2.2-1: TMD PDU
[bookmark: _Toc5722493]6.2.2.3	UMD PDU
UMD PDU consists of a Data field and an UMD PDU header. The UMD PDU header is byte aligned.
When an UMD PDU contains a complete RLC SDU, the UMD PDU header only contains the SI and R fields.
An UM RLC entity is configured by RRC to use either a 6 bit SN or a 12 bit SN. An UMD PDU header contains the SN field only when the corresponding RLC SDU is segmented. An UMD PDU carrying the first segment of an RLC SDU does not carry the SO field in its header. The length of the SO field is 16 bits.


Figure 6.2.2.3-1: UMD PDU containing a complete RLC SDU


Figure 6.2.2.3-2: UMD PDU with 6 bit SN (No SO)


Figure 6.2.2.3-3: UMD PDU with 12 bit SN (No SO)


Figure 6.2.2.3-4: UMD PDU with 6 bit SN and with SO


Figure 6.2.2.3-5: UMD PDU with 12 bit SN and with SO
[bookmark: _Toc5722494]6.2.2.4	AMD PDU
AMD PDU consists of a Data field and an AMD PDU header. The AMD PDU header is byte aligned.
An AM RLC entity is configured by RRC to use either a 12 bit SN or a 18 bit SN. The length of the AMD PDU header is two and three bytes respectively.
An AMD PDU header contains a D/C, a P, a SI, and a SN. An AMD PDU header contains the SO field only when the Data field consists of an RLC SDU segment which is not the first segment, in which case a 16 bit SO is present.


Figure 6.2.2.4-1: AMD PDU with 12 bit SN (No SO)


Figure 6.2.2.4-2: AMD PDU with 18 bit SN (No SO)


	Figure 6.2.2.4-3: AMD PDU with 12 bit SN with SO


Figure 6.2.2.4-4: AMD PDU with 18 bit SN with SO
[bookmark: _Toc5722495]6.2.2.5	STATUS PDU
STATUS PDU consists of a STATUS PDU payload and an RLC control PDU header.
RLC control PDU header consists of a D/C and a CPT field.
The STATUS PDU payload starts from the first bit following the RLC control PDU header, and it consists of one ACK_SN and one E1, zero or more sets of a NACK_SN, an E1, an E2 and an E3, and possibly a pair of a SOstart and a SOend or a NACK range field for each NACK_SN.


Figure 6.2.2.5-1: STATUS PDU with 12 bit SN


Figure 6.2.2.5-2: STATUS PDU with 18 bit SN
************************************************* TS 38.322 END******************************************************
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