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1 Introduction
[bookmark: _Hlk61519723]In RAN#99, SL CA was agreed to start WG work with revised scope (RP-230077 [1]). In RAN2#121b-e [2], RAN2#122 [3], and RAN2#123 [4], below agreements on CA duplication and DTX based SL RLF were made:
SL CA duplication before PC5 link establishment
Agreements on SL CA before UC link is established
1:	SL CA is not applied before UC link is established. Will be included in the reply LS to SA2.
SL CA duplication after PC5 link establishment
1:	Agreement made for GC/BC (RAN2#121bis-e) is also applicable for UC.
2:  SLRB configures whether PDCP duplication is used or not
3:	Working assumption: SL CA/PDCP duplication is applied to PC5-RRC after SL link is established. FFS on exact time when it can be started.
DTX based SL RLF in SL CA
Agreement on DTX based SL RLF in SL CA
1:	The counting is calculated per carrier.
2:	Legacy SL RLF is not declared when the counting is reached to sl-MaxnumConsecutiveDTX) for carrier(s) and the UE has other available SL carrier(s) for SL CA.
In this contribution, we address the remaining issues from the following aspects:
· Open issue before PC5 link establishment
· Open issues after PC5 link establishment
2 Discussion 
[bookmark: _Ref54102585][bookmark: _Ref54102582]2.1 SL PDCP/CA duplication of SL SRB
2.1.1 Before PC5 link establishment
In RAN2#123 [34], it was agreed that SL CA is not applied before UC link is established.
Agreements on SL CA before UC link is established
1:	SL CA is not applied before UC link is established. Will be included in the reply LS to SA2.
Then, one followed question is how TX and RX UE align with one single carrier for initial PC5-S signaling. Note that it includes two cases:
· Case 1: Rel-18 TX UE establishment with Rel-18 RX UE.
· Case 2: Rel-18 TX UE establishment with Rel-16/Rel-17 RX UE (backward combability issue).
For case 2, legacy Rel-16/Rel-17 UE use sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR to determine the frequency for initial PC5-S signaling. And the frequency list sl-FreqInfoList-r16 is limited to a single carrier by Rel-17.
SL-ConfigCommonNR-r16 ::=        SEQUENCE {
    sl-FreqInfoList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    […]
}
	sl-FreqInfoList
This field indicates the NR sidelink communication configuration on some carrier frequency (ies). In this release, only one entry can be configured in the list.


SidelinkPreconfigNR-r16 ::=                 SEQUENCE {
    sl-PreconfigFreqInfoList-r16                SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16     OPTIONAL,
    […]
}
	sl-PreconfigFreqInfoList
This field indicates the NR sidelink communication and/ or NR sidelink discovery configuration some carrier frequency(ies). In this release, only one SL-FreqConfig can be configured in the list.


Observation 1: Legacy Rel-16/Rel-17 UE use sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR to determine the frequency for initial PC5-S signaling. And the frequency list sl-FreqInfoList-r16 is limited to a single carrier by Rel-17.
Thus, the simplest solution is to continue to restricting only single carrier can be configured in sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR, which is used by Rel-18 UEs to determine the single frequency for initial PC5-S signaling. This solution can address issues in both case 1 and case 2, and resolve the backward compatibility issue.
Proposal 1: To align carrier for initial PC5-S signaling with Rel-16/Rel-17/Rel-18 RX UEs, Rel-18 TX UEs use sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR which continues to be restricted to single carrier in Rel-18.
2.1.2 After PC5 link establishment
RAN2#122 discussed this issue. One WA and FFS were captured in Chair Notes [3]. 
1:	Agreement made for GC/BC (RAN2#121bis-e) is also applicable for UC.
2:  SLRB configures whether PDCP duplication is used or not
3:	Working assumption: SL CA/PDCP duplication is applied to PC5-RRC after SL link is established. FFS on exact time when it can be started.

Meanwhile, WI Rapporteur list below 4 open issues related to CA duplication after PC5 link establishment:
· [1-2] Whether/how SL-CA affects PC5-RRC signaling
· [1-3] How for UE to decide on using PDCP duplication or not
· [1-4] Whether/how PDCP duplication affects PC5-RRC signaling,
· [1-5] Whether/how to configure carrier set for the two RLC legs in case of PDCP duplication
We will address them one by one:
Issue [1-4] Whether/how PDCP duplication affects PC5-RRC signaling
It is clear that CA duplication can improve robust of PC5-RRC signaling. Since CA duplication is already agreed to apply to NR SL DRB and LTE SL, we don't see showstopper to apply CA duplication to SL SRB. Thus, we prefer to confirm this WA. Meanwhile, UE capability exchange is needed to ensure both TX UE and RX UE support PDCP duplication.  
Proposal 2: Confirm the WA that CA duplication is applied to PC5-RRC after SL is established and UE capability exchange. 
Issue [1-3] How for UE to decide on using PDCP duplication or not
We think this issue can be discussed for UE in CONNECTED state and IDLE/INACTIVE/OOO UE, respectively.
· UE in CONNECTED state: we think it is straight forward to rely on NW configuration. Meanwhile, please note that the TX UE and RX may get the NW configuration in different time. To avoid misalignment on when PDCP duplication is started, the TX UE should include the indication on activation / deactivation in PC5-RRC.
· UE in IDLE/INACTIVE/OOC state: we think relying on NW configuration is not a good way because the SL UEs may not prefer to do PDCP duplication in case of low battery status. Thus, it can be up to TX UE implementation to decide, and can include the indication in PC5-RRC.
Proposal 3: Regarding to How to decide on using PDCP duplication or not:
· For UE in CONNECTED state, upon reception of gNB configuration, the TX UE informs PDCP activation / deactivation indication to the RX UE in PC5-RRC (RRCReconfigurationSidelink).
· For UE in IDLE/INACTIVE/OOC state, it is up to TX UE implementation to decide, and it informs PDCP activation / deactivation indication to the RX UE in PC5-RRC (RRCReconfigurationSidelink).
Then, we discuss the FFS on exact time when the PDCP duplication can be started. According to Proposal 3, we think  the PDCP duplication starts after reception of RRCReconfigurationCompleteSidelink message.
Proposal 4: Regarding to exact activation time, PDCP duplication starts after reception of RRCReconfigurationCompleteSidelink message by TX UE.
Issue [1-5] Whether/how to configure carrier set for the two RLC legs in case of PDCP duplication
We think the same principle like Proposal 3 can be followed, i.e. rely on gNB configuration for the UE in CONNECTED state and it is up to TX UE implementation for the UE in IDLE/INACTIVE/OOC state. One followed issue is whether TX UE can inform RX UE on the carrier set via PC5-RRC. On one hand, the PDCP duplication can work even if RX UE doesn't know the two carrier sets corresponding to the two RLC legs. On the other hand, if RX UE can know the carrier set information, it can only receive in the corresponding carriers which can reduce the RX UE's power consumption. Since it has Pros and Cons, we suggest to further study it. 
Proposal 5: Regarding to How to configure carrier set for the two RLC legs in case of PDCP duplication:
· For UE in CONNECTED state, the TX UE follows gNB configured carrier set.
· For UE in IDLE/INACTIVE/OOC state, it is up to TX UE implementation to decide the carrier set.
FFS whether TX UE can inform RX UE the carrier set via PC5-RRC.
A followed issue is how to configure RLC bearers of the two duplicated RLC legs for PDCP duplication of SL SRB. Since it is part of SL SRB configuration, it should follow the legacy way to be configured in the specified SCCH configuration table (i.e. 9.1.1.4 in TS 38.331).  
Proposal 6: For PDCP duplication of SL SRB, the configuration of RLC bearers of the two duplicated RLC legs is specified in the specified SCCH configuration table (9.1.1.4 in TS 38.331).
3 Conclusion
In this contribution, we discuss remaining issues on CA duplication and DTX based SL RLF. Our observations are:
Observation 1: Legacy Rel-16/Rel-17 UE use sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR to determine the frequency for initial PC5-S signaling. And the frequency list sl-FreqInfoList-r16 is limited to a single carrier by Rel-17.

Based on observations, our proposals are:
Proposal 1: To align carrier for initial PC5-S signaling with Rel-16/Rel-17/Rel-18 RX UEs, Rel-18 TX UEs use sl-FreqInfoList-r16 configured in SIB12 or SL- PreconfigurationNR which continues to be restricted to single carrier in Rel-18.
Proposal 2: Confirm the WA that CA duplication is applied to PC5-RRC after SL is established and UE capability exchange. 
Proposal 3: Regarding to How to decide on using PDCP duplication or not:
· For UE in CONNECTED state, upon reception of gNB configuration, the TX UE informs PDCP activation / deactivation indication to the RX UE in PC5-RRC (RRCReconfigurationSidelink).
· For UE in IDLE/INACTIVE/OOC state, it is up to TX UE implementation to decide, and it informs PDCP activation / deactivation indication to the RX UE in PC5-RRC (RRCReconfigurationSidelink).
Proposal 4: Regarding to exact activation time, PDCP duplication starts after reception of RRCReconfigurationCompleteSidelink message by TX UE.
Proposal 5: Regarding to How to configure carrier set for the two RLC legs in case of PDCP duplication:
· For UE in CONNECTED state, TX UE follows gNB configured carrier set.
· For UE in IDLE/INACTIVE/OOC state, it is up to TX UE implementation to decide the carrier set.
FFS whether TX UE can inform RX UE the carrier set via PC5-RRC.
Proposal 6: For PDCP duplication of SL SRB, the configuration of RLC bearers of the two duplicated RLC legs is specified in the specified SCCH configuration table (9.1.1.4 in TS 38.331).
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