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1. [bookmark: _Ref127452035][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
The revised WID for NR sidelink (SL) evolution has been approved in RAN#99 [1]. Sidelink CA were agreed and the following objectives are included in work item:
	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)
· The work is limited to intra-band CA for the ITS band in FR1 (Band n47).
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
· Only Mode 2 operation
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases


In this contribution, we discussed the remaining issues on Rel-18 SL CA.
2. [bookmark: _Ref47611271][bookmark: _Ref47611245][bookmark: _Hlk146638883]Discussion 
· [bookmark: _Hlk146706617][bookmark: OLE_LINK2]synchronization
In LTE SL CA, the following agreements have been reached that a UE may assume that the configuration for sync reference priority and SLSS resources is the same across all the aggregated carriers, and the agreements were incorporated in the spec as mandatory restrictions on RRC configuration, which were also copied in the below:
	[bookmark: _Hlk93938232]Agreement:
· If two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier.
· A UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA. 
Agreement: 
· UE may assume number and location of SLSS resources is the same in all the aggregated carriers.
· RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier.
· Check until RAN1#92bis whether the existing signalling is sufficient for this
· FFS how to ensure the above when using preconfiguration.



	Copied from TS 36.331:
[bookmark: _Toc20487142][bookmark: _Toc29342437][bookmark: _Toc29343576][bookmark: _Toc36566836][bookmark: _Toc36810267][bookmark: _Toc36846631][bookmark: _Toc36939284][bookmark: _Toc37082264][bookmark: _Toc46480896][bookmark: _Toc46482130][bookmark: _Toc46483364][bookmark: _Toc139383223]5.10.8a	Selection and reselection of synchronisation carrier frequency
For the frequency(ies) which are in coverage for the UE as defined in TS 36.304 [4], clause 11.4 and which have been selected for V2X sidelink communication as specified in TS 36.321 [6], and/or for the frequency(ies) which are out of coverage for the UE and included in v2x-InterFreqInfoList within RRCConnectionReconfiguration or SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell/ PCell and which have been selected for V2X sidelink communication as specified in TS 36.321 [6], the UE capable of V2X sidelink communication and synchronisation carrier frequency selection shall:
------------------------------------omitted------------------------------------
NOTE 1: If more than one selected carrier frequencies satisfy the condition as the synchronisation carrier frequency for V2X sidelink communication, how to select one synchronisation carrier frequency is up to UE implementation.
NOTE 2: All concerned carrier frequency(ies) have the same typeTxSync and syncPriority configured.

6.3.8	Sidelink information elements
syncOffsetIndicator
E-UTRAN should ensure syncOffsetIndicator is set to the same value as syncOffsetIndicator1 or syncOffsetIndicator2 in preconfigSync within SL-Preconfiguration, if configured. If syncOffsetIndicator-v1430 is configured, the UE shall ignore the field syncOffsetIndicator-r12. E-UTRAN should ensure syncOffsetIndicator is set to the same value as syncOffsetIndicator1 in v2x-CommPreconfigSync within SL-V2X-Preconfiguration, if configured. E-UTRAN should ensure syncOffsetIndicator2 is set to the same value as syncOffsetIndicator2 in v2x-CommPreconfigSync within SL-V2X-Preconfiguration, if configured. E-UTRAN should ensure syncOffsetIndicator3 is set to the same value as syncOffsetIndicator3 in v2x-CommPreconfigSync within SL-V2X-Preconfiguration, if configured. E-UTRAN should ensure all values in syncOffsetIndicator are same across all carrier frequencies configured for UEs performing V2X sidelink communication on multiple carrier frequencies. For SL-V2X-Preconfiguration, all values in syncOffsetIndicator should be same across all carrier frequencies configured for UEs performing V2X sidelink communication on multiple carrier frequencies.


[bookmark: _Hlk146184633]In the following agreement reached in the previous RAN1 meeting for NR SL CA, the third sub-bullet carries forward the principle of LTE CA and should be reflected as certain restrictions on RRC configuration for SL synchronization. In NR SL, the synchronization priority order is related to the existing RRC parameters sl-SyncPriority and sl-NbAsSync, where sl-NbAsSync indicates whether the network can be selected as synchronization reference directly/indirectly when GNSS is set as the preferred sync reference. Similar to LTE SL CA, all the aggregated carriers have the same sl-SyncPriority and sl-NbAsSync configurations. 
In addition, the agreement also implies that the configurations of synchronization resources should also reuse LTE SL CA principle, which means that the number and time location of synchronization resources should be the same in all aggregated carriers. In NR SL, the existing RRC parameters i.e., sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval, jointly indicate the number and time locations of S-SSB. Similar to LTE SL CA, the existing RRC parameters sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval for aggregated carriers should be aligned. This restriction can be captured in the description of the corresponding RRC parameters or RAN1 spec.
	Agreement
To reuse LTE SL CA synchronization procedure for NR SL CA synchronization procedure, 
· Rel-16/17 SL synchronization procedure is used for each SL carrier.
· The same synchronization reference is used for all the aggregated SL carriers.
· Note: Set A and Set B based LTE SL CA synchronization procedure is supported.
· [bookmark: _Hlk146015474]UE assumes that the configuration for SL synchronization reference priority including sl-NbAsSync is the same across all the aggregated SL carriers, which is the same as in LTE SL CA synchronization procedure.


[bookmark: _Ref146730831][bookmark: _Ref146186129]Proposal 1: For NR SL CA, the existing RRC parameters sl-SyncPriority and sl-NbAsSync are reused and the following description should be captured in the corresponding description field of the RRC parameters lists, or in the RAN1 spec:
- All the configurations of sl-SyncPriority and sl-NbAsSync should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
[bookmark: _Ref146730833][bookmark: _Ref146730175][bookmark: _Hlk146636694]Proposal 2: For NR SL CA, the number and time locations of S-SSB resources should be the same for aggregated carriers. The existing RRC parameters sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval are reused and the following description should be captured in the corresponding description field of the RRC parameters list, or in the RAN1 spec:
- All the configurations of sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
· [bookmark: _Hlk146706648]slot structure
[bookmark: _Hlk146635624][bookmark: _Hlk146116884]Furthermore, during the previous RAN1 meeting, the following agreements were reached to avoid resource selection enhancements and AGC issues among CA carriers. However, this agreement has not been reflected in the spec. Currently, the existing RRC parameters in NR SL, i.e., cyclicPrefix, sl-StartSymbol, and sl-LengthSymbols, indicate the CP lengths, SL starting symbol and symbol length within a slot per SL BWP, respectively. As the agreement imposes certain restrictions on RRC configurations, these restrictions should be captured in the description of the corresponding RRC parameters or in the RAN1 spec.
	Agreement
The following parameters are (pre)configured to be the same across multiple SL carriers:
· SL starting symbol within a slot
· SL symbol length within a slot
· CP length


[bookmark: _Ref146730834][bookmark: _Ref146186162][bookmark: _Hlk146706693]Proposal 3: For NR SL CA, for the RRC parameters cyclicPrefix, sl-StartSymbol, and sl-LengthSymbols, the following description should be captured in the corresponding description field of the RRC parameters lists, or in the RAN1 spec:
- All the configurations of cyclicPrefix, sl-StartSymbol, and sl-LengthSymbols should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
· PSFCH resource alignment
According to TS 38.213, in the case of PSFCH transmissions on multiple carriers, the time resource for each of the PSFCH transmissions should be the same on these carriers. However, the current spec does not address the case where PSSCH and PSFCH transmissions are simultaneously transmitted on multiple carriers, which may be problematic for power control and may cause AGC issues. For example, if a UE is configured to perform NR sidelink communication on 4 carriers, the UE may transmit PSSCHs on two carriers and transmit PSFCHs on another two carriers. In this case, the reception power experienced at RX UE may vary on the symbols that contain PSFCH. It may incur the AGC issues and thus affect the receiver decoding performance. 
To preclude the case, the following agreement should be captured in RRC or RAN1 spec. 
	Agreement
From a UE perspective, the time resources for PSFCH are aligned across SL aggregated carriers (e.g., by (pre)configuring that the period of PSFCH resources and the time resource of resource pool with PSFCH resources are the same across the SL aggregated carriers).



[bookmark: _Ref146730836][bookmark: _Ref146730180]Proposal 4: For NR SL CA, the following description should be captured in the corresponding RRC parameters description field of the RRC parameters lists or in the RAN1 spec:
- All the configurations of PSFCH time resources should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
3. Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1: For NR SL CA, the existing RRC parameters sl-SyncPriority and sl-NbAsSync are reused and the following description should be captured in the corresponding description field of the RRC parameters lists, or in the RAN1 spec:
- All the configurations of sl-SyncPriority and sl-NbAsSync should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
Proposal 2: For NR SL CA, the number and time locations of S-SSB resources should be the same for aggregated carriers. The existing RRC parameters sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval are reused and the following description should be captured in the corresponding description field of the RRC parameters list, or in the RAN1 spec:
- All the configurations of sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB, and sl-TimeInterval should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
Proposal 3: For NR SL CA, for the RRC parameters cyclicPrefix, sl-StartSymbol, and sl-LengthSymbols, the following description should be captured in the corresponding description field of the RRC parameters lists, or in the RAN1 spec:
- All the configurations of cyclicPrefix, sl-StartSymbol, and sl-LengthSymbols should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
Proposal 4: For NR SL CA, the following description should be captured in the corresponding RRC parameters description field of the RRC parameters lists or in the RAN1 spec:
- All the configurations of PSFCH time resources should be the same across all carriers configured for UEs performing NR sidelink communication on multiple carriers.
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