3GPP TSG-RAN WG2 Meeting #124	R2-2312049
Chicago, U.S.A., November 13 - 17, 2023

Agenda Item:	7.15.4
Source:		CATT, CICTCI, Xiaomi, Apple, OPPO, LG Electronics Inc., vivo, Huawei, HiSilicon, NEC, MediaTek Inc.
Title:	Finalization on remaining Stage-3 issues in TS 38.323 running CR for SL PDCP duplication
Document for: 	Discussion and Decision
[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Two Stage-3 issues were found in TS 38.323 running CR discussion in [1]: 
· [Stg.3 Issue 1]: Whether PDCP entity configured/associated with two RLC entities can be used for other functionality (e.g. split bearer and related operations) than SL PDCP duplication;
· [Stg.3 Issue 2]: Whether any activation/deactivation mechanism is needed for SL PDCP duplication beyond the configuration/de-configuration of two associated RLC entities for an SL PDCP entity. 
Basically, the above issues concern about the introduction of the features not ever been supported in LTE SL CA, into NR SL CA. In this paper, proposals are given to close the above two Stage-3 issues. 
Discussion
On [Stg.3 Issue-1]
During the PDCP running CR discussion [1], some companies commented that configuration of two RLC entities does not necessarily mean the use of PDCP duplication, with the argument that support of split bearer and related “data split” operation was not concluded/discussed yet for NR SL CA.  
In the Rel-18 NR SL evolution WID [2], it is clearly specified that for NR SL CA objective, support of only LTE SL CA features is within the scope, as follows:
	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication)


Observation 1-1: As per Rel-18 NR SL evolution WID, Rel-18 NR SL CA only supports LTE SL CA features.
In LTE SL CA, the PDCP entity associated with two RLC entities for an SLRB is only used to perform PDCP duplication, as specified in subclause 5.1.3, TS 36.323 [3]:
	-	for the SLRBs associated to packets which have PPPR value lower than the configured PPPR threshold threshSL-Reliability, see TS 36.331 [3], the PDCP entity duplicates the PDCP PDUs, and submits the PDCP PDUs to both associated RLC entities.


Therefore, split bearer and related operations are clearly out of the scope of NR SL CA in Rel-18.  
Observation 1-2: In LTE SL CA, PDCP entity associated with two RLC entities is only used to support SL PDCP duplication. So support of split bearer and related operation in NR SL CA is not within the WI scope.
Technically speaking, there is no technical motivation to support split bearer for NR SL CA. Even in NR Uu, split bearer is only supported for the DC case, but not for the CA case. So it is not clear why split bearer has to be supported in NR SL CA which is still operated based on one MAC entity, like CA in NR Uu.
Observation 1-3: Even in NR Uu, split bearer and related “data split” operation is supported only for the DC case, but is not supported for the CA case. So there is no technical motivation to support a split bearer like SLRB and related operations for NR SL.
Considering the “out-of-scope” situation and lack of technical motivation, it is proposed that split bearer and related operations should not be supported in NR SL CA. Also, no other functionalities than PDCP duplication should be supported by the PDCP entity associated with two RLC entities, following the WID scope.
Proposal 1: As in LTE SL CA, configuration of two RLC entities for an SL PDCP entity is only used for PDCP duplication, but not used to support any other functionality (e.g. split bearer and related operation).
On [Stg.3 Issue-2]
Some companies in [1] argued to still consider the case that “PDCP duplication is currently not enabled by the UE for an SLRB, but two associated RLC entities are still configured/kept”, and thus might have been proposing to specify the agreement that leaves the decision of enabling/disabling PDCP duplication to UE implementation as additional “activation/deactivation” mechanism.
In LTE SL PDCP duplication, there were agreements that whether PDCP duplication is enabled/disabled for an SLRB only depends on the PDCP duplication configuration (via PPPR in LTE) [4][5]. Related agreements are cited as follows, and can also be reflected by the procedures cited above from subclause 5.1.3, TS 36.323 [3]. This typically means that, in LTE SL PDCP duplication, if an SLRB is configured with PDCP duplication (via its PPPR), the UE shall activate and perform PDCP duplication for this SLRB until PDCP duplication is de-configured, without any additional activation/deactivation mechanism needed. 
	(RAN2 #101bis)
Agreements
5a: The eNB configures packet duplication via RRC. FFS on the details signaling (e.g. per PPPR, highest PPPR, etc.) The UE shall perform packet duplication for the configured PPPR values until deconfigured by eNB reconfiguration.

	(RAN2 #102)
Agreements
1: 	A PPPR threshold is configured to the UE (either Mode 3 UE or Mode 4 UE) to indicate the PPPR values that are configured and activated for sidelink packet duplication.


Observation 2-1: In LTE SL PDCP duplication, if an SLRB is configured with PDCP duplication (via its PPPR), the UE shall activate and perform PDCP duplication for this SLRB until PDCP duplication is de-configured. No additional activation/deactivation mechanism is supported.
Actually, the endorsed RRC running CR [6] and PDCP running CR [7] are currently specified following this principle of LTE SL PDCP duplication, i.e. depending only on the configuration of PDCP duplication to decide whether the PDCP duplication is enabled or not. Specifically:
· In the endorsed RRC running CR [6], all the agreed conditions to enable/disable PDCP duplication for an SLRB (including the conditions that leave it to UE implementation to decide use of PDCP duplication) are now being specified in the additional RLC entity addition/modification and release subclauses, i.e. 5.8.9.1a.6 and 5.8.9.1a.5, respectively. See the Annex. 
· In the endorsed PDCP running CR [7], the transmitting PDCP entity activates and performs PDCP duplication if it is configured by the RRC with two associated RLC entities, until the de-configuration/release of the additional RLC entity by RRC (with subsequent transmission to be performed only on the remaining RLC entity). 
Since now the two associated RLC entities are only used for PDCP duplication as per Proposal 1, the endorsed RRC and PDCP running CRs follow the basic principle of LTE SL PDCP duplication, i.e. depending only on the PDCP duplication configuration/de-configuration to decide whether to enable/disable the use of PDCP duplication. Also, the two endorsed running CRs can jointly reflect the PDCP duplication enabling/disabling conditions agreed so far, by including the agreed conditions as the additional RLC entity add/mod/release conditions in the RRC Spec.   
Observation 2-2: The endorsed RRC and PDCP running CRs are specified in a way that if two associated RLC entities are configured for an SLRB by RRC, the transmitting PDCP entity shall activate and perform PDCP duplication until one RLC entity is released/de-configured. This aligns with LTE principle, i.e. depending on only configuration/de-configuration of PDCP duplication to determine whether to enable PDCP duplication or not.
Observation 2-3: All the agreed conditions to enable/disable PDCP duplication are now captured as the additional RLC entity add/mod/release conditions for SL SRB/SL DRB, and thus can already be correctly reflected by the endorsed RRC running CR.
There were especially some comments in [1] that pointed to “disable PDCP duplication by UE implementation” agreed for some cases, and argued to capture this agreement as some forms of “deactivation” mechanism for PDCP duplication in PDCP Spec. However, since the agreed PDPC duplication enabling/disabling conditions are already captured in the RRC running CR, the agreed “UE implementation based enabling/disabling” mechanism can be well supported by the RRC layer via the procedures in 5.8.9.1a.6 and 5.8.9.1a.5 in [6] (see the highlighted parts in the Annex), where UE can decide to configure/de-configure the additional RLC entity based on appropriate UE implementation (taking into account all necessary factors e.g. radio link quality, buffer status, etc.). Technically speaking, therefore, there seems no additional value to introduce another activation/deactivation mechanism in L2 as in NR Uu. 
Observation 2-4: For the agreed cases that leave the decision to enable/disable PDCP duplication to UE implementation, they can already be well supported by the endorsed RRC running CR where UE’s RRC can decide configuration/de-configuration of additional RLC entity based on proper implementation. No additional value to introduce “activation/deactivation” mechanism to support these cases.
Also, from specification modeling perspective, it is difficult (if possible at all) to capture this “UE implementation based PDCP duplication enabling/disabling” mechanism in any other AS layer than RRC, because this mechanism is only agreed to apply for the RRC_IDLE/INACTIVE/OoC UEs for SL DRB, and the RRC state is typically invisible to other AS layers but RRC. 
Observation 2-5: For SL DRB, it is difficult to capture the agreed cases that “leave the decision to enable/disable PDCP duplication to UE implementation” in other AS layers than RRC, because this agreement is only agreed for RRC_IDLE/INACTIVE/OoC UEs but RRC state is invisible to other AS layers than RRC.
Based on the above analyses, we propose to follow the LTE SL PDCP duplication principle as much as possible, and propose to have no activation/deactivation mechanism on top of PDCP duplication configuration (meaning that no case  that a PDCP entity is configured with two RLC entities but PDCP duplication is not performed). 
Proposal 2: As in LTE SL PDCP duplication, if the transmitting PDCP entity is configured with PDCP duplication (i.e. configuration of two associated RLC entities), it shall activate and perform PDCP duplication until de-configuration/release of the additional RLC entity. No additional PDCP duplication activation/deactivation mechanism is supported.
Conclusion
Based on discussions in Section 2, the observations and proposals are listed as follows:
Observation 1-1: As per Rel-18 NR SL evolution WID, Rel-18 NR SL CA only supports LTE SL CA features.
Observation 1-2: In LTE SL CA, PDCP entity associated with two RLC entities is only used to support SL PDCP duplication. So support of split bearer and related operation in NR SL CA is not within the WI scope.
Observation 1-3: Even in NR Uu, split bearer and related “data split” operation is supported only for the DC case, but is not supported for the CA case. So there is no technical motivation to support a split bearer like SLRB and related operations for NR SL.
Observation 2-1: In LTE SL PDCP duplication, if an SLRB is configured with PDCP duplication (via its PPPR), the UE shall activate and perform PDCP duplication for this SLRB until PDCP duplication is de-configured. No additional activation/deactivation mechanism is supported.
Observation 2-2: The endorsed RRC and PDCP running CRs are specified in a way that if two associated RLC entities are configured for an SLRB by RRC, the transmitting PDCP entity shall activate and perform PDCP duplication until one RLC entity is released/de-configured. This aligns with LTE principle, i.e. depending on only configuration/de-configuration of PDCP duplication to determine whether to enable PDCP duplication or not.
Observation 2-3: All the agreed conditions to enable/disable PDCP duplication are now captured as the additional RLC entity add/mod/release conditions for SL SRB/SL DRB, and thus can already be correctly reflected by the endorsed RRC running CR.
Observation 2-4: For the agreed cases that leave the decision to enable/disable PDCP duplication to UE implementation, they can already be well supported by the endorsed RRC running CR where UE’s RRC can decide configuration/de-configuration of additional RLC entity based on proper implementation. No additional value to introduce “activation/deactivation” mechanism to support these cases.
Observation 2-5: For SL DRB, it is difficult to capture the agreed cases that “leave the decision to enable/disable PDCP duplication to UE implementation” in other AS layers than RRC, because this agreement is only agreed for RRC_IDLE/INACTIVE/OoC UEs but RRC state is invisible to other AS layers than RRC.

Proposal 1: As in LTE SL CA, configuration of two RLC entities for an SL PDCP entity is only used for PDCP duplication, but not used to support any other functionality (e.g. split bearer and related operation).
Proposal 2: As in LTE SL PDCP duplication, if the transmitting PDCP entity is configured with PDCP duplication (i.e. configuration of two associated RLC entities), it shall activate and perform PDCP duplication until de-configuration/release of the additional RLC entity. No additional PDCP duplication activation/deactivation mechanism is supported.
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Annex: Additional RLC entity addition/modification/release procedures [6] and related agreements.
	[bookmark: _Toc146780731][bookmark: _GoBack]5.8.9.1a.5	Additional Sidelink RLC Bearer release
5.8.9.1a.5.1	Additional Sidelink RLC Bearer release conditions
For NR sidelink communication, additional sidelink RLC bearer release is initiated in the following cases:
1>	for sidelink DRB, the release conditions are met as in clause 5.8.9.1a.1.1 for the associated sidelink DRB; or
1>	for sidelink SRB, the release conditions are met as in clause 5.8.9.1a.3 for the associated sidelink SRB; or
1>	for sidelink DRB, if SL-RLC-BearerConfigIndex (if any) of the sidelink DRB or SRB is included in sl-RLC-BearerToReleaseList/sl-RLC-BearerToAddModListSizeExt in RRCReconfigurationSidelink;
1>	for sidelink DRB, if SL-RLC-BearerConfigIndex (if any) of the additional Sidelink RLC Bearer is included in sl-RLC-BearerToReleaseList/sl-RLC-BearerToReleaseListSizeExt in sl-ConfigDedicatedNR and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsIncompatible; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModListSizeExt in sl-ConfigDedicatedNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides not to use PDCP duplication; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerConfigListSizeExt in SIB12 or in SidelinkPreconfigNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides not to use PDCP duplication; 
1>	for sidelink SRB, if UE decides not to use PDCP duplication; 
5.8.9.1a.5.2	Additional Sidelink RLC Bearer release operation
The UE shall:
1>	for groupcast and broadcast; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the additional sidelink RLC bearer release was triggered due to the configuration received within the sl-ConfigDedicatedNR:
2>	for each sl-RLC-BearerConfigIndex included in the received sl-RLC-BearerToReleaseList/sl-RLC-BearerToReleaseListSizeExt in sl-ConfigDedicatedNR that is part of the current UE sidelink configuration:
3>	release the RLC entity and the corresponding logical channel of the additional sidelink RLC bearer for NR sidelink communication, associated with the sl-RLC-BearerConfigIndex.
1>	for unicast, if the additional sidelink RLC bearer release was triggered due to the reception of the RRCReconfigurationSidelink message:
2>	for each SL-RLC-BearerConfigIndex included in received sl-RLC-BearerToReleaseList in RRCReconfigurationSidelink that is part of the current UE sidelink configuration:
3>	release the RLC entity and the corresponding logical channel of the additional sidelink RLC bearer for NR sidelink communication associated with the SL-RLC-BearerConfigIndex;
Editor's note: Whether this would affect SUI report as for Sidelink DRB release.
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the additional sidelink RLC bearer release was triggered due to the configuration received within the SIB12, SidelinkPreconfigNR or indicated by upper layers:
2>	for each SL-RLC-BearerConfigIndex included in transmitted sl-RLC-BearerToReleaseList/sl-RLC-BearerToAddModListSizeExt that is part of the current UE sidelink configuration:
3>	release the RLC entity and the corresponding logical channel of the additional sidelink RLC bearer for NR sidelink communication associated with the SL-RLC-BearerConfigIndex;
[bookmark: _Toc146780732]5.8.9.1a.6	Additional Sidelink RLC Bearer addition/modification
5.8.9.1a.6.1	Additional Sidelink RLC Bearer addition/modification conditions	Comment by CATT (Xiao): Agreements on CA/PDCP duplication configuration
For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation.
For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, dedicated-RRC provides per-LCH carrier set configuration
For STCH, if TX profile indicates backwards-incompatible, for RRC_CONNECTED, for a SLRB configured with duplication, Tx UE uses duplication
For SCCH, at least for RRC_IDLE/RRC_INACTIVE/OOC cases, leave the decision of per-LCH carrier set for PDCP duplication to Tx UE implementation
For SCCH, add additional RLC leg configuration into specified SCCH configuration (w/o disable/enable flag), and leave the enable/disable decision of PDCP duplication to Tx UE implementation.
Include flow-to-carrier mapping for each destination into SUI message.
For STCH, if TX profile indicates backwards-incompatible, for RRC_IDLE/RRC_INACTIVE/OOC case, the Tx UE uses duplication based on SIB/Preconfiguration (e.g. if PDCP duplication is configured for the SLRB)
For STCH, if TX profile indicates backward compatible, leave it to UE implementation on whether to use single carrier transmission or PDCP duplication.
For NR sidelink communication, additional sidelink RLC bearer addition is initiated only in the following cases:
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModList in the RRCReconfigurationSidelink for a slrb-PC5-ConfigIndex; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModListSizeExt in sl-ConfigDedicatedNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsIncompatible; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerToAddModListSizeExt in sl-ConfigDedicatedNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides to use PDCP duplication; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerConfigListSizeExt in SIB12 or in SidelinkPreconfigNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsIncompatible; or
1>	for sidelink DRB, if SL-RLC-BearerConfig is received in sl-RLC-BearerConfigListSizeExt in SIB12 or in SidelinkPreconfigNR for a sl-ServedRadioBearer, and if the SL-TxProfile of the associated QoS flow(s) for the sl-ServedRadioBearer indicates backwardsCompatible and UE decides to use PDCP duplication; 
1>	for sidelink SRB, if UE decides to use PDCP duplication; 
For NR sidelink communication, additional sidelink RLC bearer modification is initiated only in the following cases:
1>	if any of the additional sidelink RLC bearer related parameters is changed by sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or RRCReconfigurationSidelink for one additional sidelink RLC bearer, which is established;
Editor's note: FFS whether the Tx Profile indication to AS-layer is also per-flow (as for carrier mapping).

5.8.9.1a.6.2	Additional Sidelink RLC Bearer addition/modification operation
For the additional Sidelink RLC bearer, whose addition conditions are met as in clause 5.8.9.1a.6.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the additional Sidelink RLC bearer addition was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, for DRB, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer addition was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or indicated by upper layers; or	Comment by CATT (Xiao): Agreements on SRBs
SL PDCP duplication can be applied to SL-SRB3 only after receiving RRCReconfigurationCompleteSidelink.
SL PDCP duplication can be applied to SL-SRB1/2 only after receiving RRCReconfigurationCompleteSidelink.
1>	for unicast, for SRB, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer addition was decided by UE:
2>	establish an additional RLC entity for NR sidelink communication and configure it in accordance with each SL-RLC-BearerConfig received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR
2>	if this procedure was for Sidelink DRB:
3>	if this procedure was due to the reception of a RRCReconfigurationSidelink message:
4>	configure the MAC entity with a logical channel in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink associated with the sidelink RLC entity;
Editor's note: Whether this would affect SUI report as for Sidelink DRB addition.
3>	else if this procedure was due to the reception of a RRCReconfigurationCompleteSidelink message:
4>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR;
3>	else (i.e. for groupcast/broadcast):
4>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, in accordance with the sl-MAC-LogicalChannelConfig received in the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR and assign a new LCID to this logical channel.
2>	else (i.e., if this procedure was for Sidelink SRB):
3>	configure the MAC entity with a logical channel associated with the sidelink RLC entity, as specified in clause 9.1.1.4.
For the additional Sidelink RLC bearer, whose modification conditions are met as in clause 5.8.9.1a.6.1, the UE capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:
1>	for groupcast and broadcast; or
1>	for unicast, if the additional Sidelink RLC bearer modification was triggered due to the reception of the RRCReconfigurationSidelink message; or
1>	for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the additional Sidelink RLC bearer modification was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:
2>	reconfigure the RLC entity of the sidelink DRB, in accordance with the sl-RLC-ConfigPC5 received in the RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included;
2>	reconfigure the logical channel of the sidelink DRB, in accordance with the sl-MAC-LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink or sl-MAC-LogicalChannelConfig received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included.



