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Discussion
Scope clarification
In LTE, SL CA is introduced only for SL communication. In NR, both SL discovery and SL communication are supported. It is no doubt that SL CA should be applied to SL communication. But it is unclear whether SL CA is also applied to SL discovery. In [1], it is noted that SL CA work in Rel-18 mainly targets some V2X use cases. For V2X use cases, there is no strong motivation to apply SL CA to SL discovery.
[bookmark: _Ref130560045]Proposal 1: In Rel-18, the study of SL CA mainly focuses on SL communication. The combination of SL CA and SL discovery can be deprioritized.
Details of SL carrier (re-)selection
Regarding to the SL carrier (re-)selection, the following key issues needs to be addressed:
· Issue 1: the triggers for NR SL carrier (re-)selection.
· Issue 2: the criteria for NR SL carrier (re-)selection.
Issue 1: Triggers for NR SL carrier (re-)selection
In last meeting, we have below agreement to trigger the SL carrier (re-)selection.
	RAN2#121bis-e Agreement:
Proposal 10: For TX carrier (re)selection triggers in NR sidelink CA, reuse the triggers for TX carrier (re)selection per sidelink process in LTE sidelink CA as follows at least for GC/BC
if the resource (re)selection is triggered with the sidelink process.
if there is no sidelink grant associated with the sidelink process on any carrier allowed for the STCH as indicated by upper layers (i.e., RRC layer and V2X layer).
FFS on unicast case. 


In LTE SL, the following SL carrier (re-)selection triggers were specified in [2]:
	[bookmark: _Toc29242989][bookmark: _Toc37256250][bookmark: _Toc37256404]5.14.1.1	SL Grant reception and SCI transmission
……
-	if the MAC entity is configured by upper layers to transmit using pool(s) of resources in one or multiple carriers as indicated in either clause 5.10.13.1 of TS 36.331 [8] or TS 38.331 [25] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to either clause 5.10.13.1a of TS 36.331 [8] or TS 38.331 [25], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH associated with one or multiple carriers, the MAC entity shall for each Sidelink process configured for multiple transmissions:
-	if there is no configured sidelink grant associated with the Sidelink process on any carrier allowed for the STCH as indicated by upper layers, as specified in TS 24.386 [15]:
-	trigger the TX carrier (re-)selection procedure as specified in clause 5.14.1.5;
-    else if there is a configured sidelink grant associated with the Sidelink process:
-	if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; or
-	if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second; or
-	if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter; or
-	if none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI to accommodate a RLC SDU according to clause 5.14.1.3.1 by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU; or
NOTE 4:	If none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI to accommodate the RLC SDU according to clause 5.14.1.3.1, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
-	if none of the configured sidelink grant(s) on the carrier(s) allowed for the STCH have radio resources available in this TTI, according to clause 5.14.1.3.1 to fulfil the latency requirement of the data in a sidelink logical channel according to the associated PPPP, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU; or
NOTE 5:	If the latency requirement is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.
-	if the pool of resources where the sidelink grant is configured for the Sidelink process, is reconfigured by upper layers:
-	trigger the TX carrier (re-)selection procedure as specified in clause 5.14.1.5;
……


It is obvious the LTE SL carrier (re-)selection triggers can be reused in NR SL CA, except that the LTE SL QoS parameter (e.g., PPPP) should be replaced by NR SL QoS parameter (e.g. PQI or priority). Besides above carrier re-selection triggers, considering SL unicast is introduced in NR, more SL carrier re-selection triggers can be further considered based on the new features of NR SL unicast. For example, if the SL-RSRP of current SL carrier or SL-CSI is below the configured threshold, SL carrier re-selection can be considered. For another example, indication from peer UE to request carrier re-selection can also be considered. Moreover, the SL carrier re-selection can be considered if consecutive DTX is received on a carrier.
[bookmark: _Ref130560058][bookmark: _GoBack]Proposal 2: Further enhancements on SL carrier re-selection triggers, such as SL-RSRP changing, the indication from peer UE to request carrier reselection, or consecutive DTX on a carrier, can be considered for NR SL unicast.
Issue 2: Criteria for NR SL carrier (re-)selection
In RAN2#121bis-e meeting, RAN2 already agreed that per-carrier-per-priority CBR will be applied to NR SL CA TX carrier (re)selection, and the priority is the LCH priority. I
	RAN2#121bis-e Agreement:
Proposal 5	NR SL CA TX carrier (re)selection follows LTE CA solution, i.e., define 1) per-carrier-per-priority CBR threshold for carrier (re)selection, and 2) per-carrier-per-priority CBR threshold for carrier keeping. And final carrier selection is done based on the lowest CBR value across carriers. Where the priority is the LCH priority. 
FFS on unicast case. 


In LTE, the CBR for carrier is determined by the CBR for a resource pool in the zone. But for NR, there are multiple resource pools in a carrier and there is no zone mechanism, UE needs to select one resource pool’s CBR as the carrier’s CBR for SL carrier (re-)selection. Generally, in order to increase the probability to select a suitable carrier, the lowest CBR among the resource pool’s CBR(s) in a carrier is suggested as the carrier level CBR. 
Proposal 3:  The lowest CBR among the resource pool’s CBR(s) in a carrier is considered as the carrier level CBR.
Details of PDCP duplication
In LTE SL, PDCP duplication is introduced mainly for improving reliability. The detailed mechanisms are as below:
· For the SLRBs associated to packets which have PPPR value lower than the configured PPPR threshold (threshSL-Reliability), the PDCP entity duplicates the PDCP PDUs, and submits the PDCP PDUs to both associated RLC entities.
· The association of the two RLC entities used for SL PDCP duplication is fixed as specified in Table 6.2.4-1 of [2]:
Table 6.2.4-1 Values of LCID for SL-SCH 
	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011-10100
	Identity of the logical channel which is used for duplication

	10101-11011
	Reserved

	11100
	PC5-S messages that are not protected

	11101
	PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	11110
	Other PC5-S messages that are protected

	11111
	Padding



For NR SL, if PDCP duplication is introduced, the following key issues needs to be addressed:
· Issue 1: Which kind of SLRB can apply PDCP duplication?
· Issue 2: How to configure the SL PDCP duplication?
Issue 1: Which type of SLRB can apply PDCP duplication?
For NR SL, there are two kinds of SLRBs: SL-SRB and SL-DRB, the SL-SRB could be used for the PC5-S message(s) and PC5-RRC signaling. Both of the two kinds of SLRBs have reliability requirement, but only SL-DRB owns the QoS information which could be used to evaluate the reliability requirement to activate PDCP duplication, such as the PER, there is no QoS information for SL-SRB. Hence, it is suggested to support PDCP duplication at least for SL-DRB, FFS for SL-SRB. 
[bookmark: _Ref130560062]Proposal 4:  SL PDCP duplication can be applied to SL-DRB at least, FFS for SL-SRB.
Issue 2: How to configure the SL PDCP duplication?
In LTE SL, eNB is not involved in the SLRB configuration. For NR SL, different from LTE SL, how to configure the SLRB depends on the UE state. Hence, in NR SL, how to configure the SL PDCP duplication should be re-considered. In our understanding, there are mainly two options:
· Option 1: Reuse the legacy LTE mechanism, e.g., network configures/pre-configure the PER threshold, if the PER requirement is lower than the PER threshold, PDCP duplication can be used.
· Option 2: Configure the SL PDCP duplication based on UE state.
· If the UE is in RRC_CONNECTED, gNB is responsible for configuring the SL PDCP duplication for SLRB by dedicated RRC signaling.
· If the UE is in IDLE or INACTIVE, gNB is responsible for configuring the SL PDCP duplication for SLRB by SIB.
· If the UE is in OOC, the SL PDCP duplication for SLRB is configured by pre-configuration.
[bookmark: _Ref130560065]Proposal 5:  Regarding to the SL PDCP duplication configuration for SL-DRB, RAN2 to perform down-selection between the following two options:
· Option 1: Reuse the legacy LTE mechanism, if the PER requirement is lower than the PER threshold, PDCP duplication can be applied.
· Option 2: Configure the SL PDCP duplication either by RRC signaling, SIB or pre-configuration.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: In Rel-18, the study of SL CA mainly focuses on SL communication. The combination of SL CA and SL discovery can be deprioritized.
Proposal 2: Further enhancements on SL carrier re-selection triggers, such as SL-RSRP changing, the indication from peer UE to request carrier reselection, or consecutive DTX on a carrier, can be considered for NR SL unicast.
Proposal 3:  The lowest CBR among the resource pool’s CBR(s) in a carrier is considered as the carrier level CBR.
Proposal 4:  SL PDCP duplication can be applied to SL-DRB at least, FFS for SL-SRB.
Proposal 5:  Regarding to the SL PDCP duplication configuration for SL-DRB, RAN2 to perform down-selection between the following two options:
· Option 1: Reuse the legacy LTE mechanism, if the PER requirement is lower than the PER threshold, PDCP duplication can be applied.
· Option 2: Configure the SL PDCP duplication either by RRC signaling, SIB or pre-configuration.
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