	
[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #112 electronic	R2-2010442
2 – 13 November 2020

Agenda item:	6.4.2
Source: 	Huawei, HiSilicon
Title: 	On synchronization alignment between V2X SL and NR SL in the in-device coexistence environment
Document for:	Discussion and Decision
Introduction
There was a left-over issue from the offline discussion [AT111-e][701][V2X] on whether any changes are needed in TS 38.331 in terms of sync alignment between NR SL and V2X SL. This paper is going to discuss this issue and provide our perspective.
Discussion
The issue was raised with the corresponding change proposed in [1] in RAN2 #111e. Specifically, the related company thought that the current synchronization reference (re)selection procedures for NR SL [2] and V2X SL [3] are inconsistent with the in-device coexistence operation in TS 38.213 [4] which specifies in subclause 16.7 that the subframe alignment between V2X SL and NR SL is up to UE implementation following related RAN1 agreement.
From our perspective, however, the current synchronization reference (re)selection procedures in TS 38.331 and TS 36.331 can well match related operations specified in TS 38.213, and RAN2 and RAN1 Specs are consistent in the aspect. Specifically, in our understanding, the overall procedure inside the UE in the in-device V2X SL and NR SL co-existence situation should work in a “top-to-bottom” fashion as follows: 
· RRC layer performs V2X SL sync reference (re)selection ([3, 5.10.8.2]) and NR SL sync reference (re)selection ([2, 5.8.6.2]) independently;
· RRC layer then indicates the two timing selected respectively for V2X SL and for NR SL to the lower layers;
· PHY layer does the timing alignment between the two based on UE implementation ([4, 16.7]). 
The above procedures work with no problem, and are fully in line with the related RAN1 agreement of leaving the timing alignment between V2X SL and NR SL to UE implementation. 
Therefore, we propose to introduce no normative functional change to the current synchronization procedures in TS 38.331/TS 36.331 for the in-device co-existence case.
Proposal 1: Do not introduce any normative functional change on the current synchronization procedures in TS 38.331 or TS 36.331 for the in-device co-existence case.
Some companies may think that such inter-layer operations inside the UE may not be crystal-clear to the Spec readers, as they are not explicitly described in the Specs, and some forms of clarifications may be favourable to the readability. If RAN2 agrees to introduce a clarification from this perspective, a “NOTE” can be added to refer to TS 38.213, in order to facilitate the readers to turn to TS 38.213 to find how the timing alignment is done. 
Proposal 2: RAN2 to discuss whether to add an informative clarification (i.e. a NOTE) in TS 38.331 which indicates that how the UE handles synchronization alignment in the in-device coexistence situation is as specified in TS 36.213, subclause 16.7.
If RAN2 agrees to add a NOTE, the TP in the Appendix is suggested to be adopted. 
Proposal 2a: If RAN2 agrees to add a NOTE, adopt the TP in the Appendix. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Additionally, irrespective of whether to have the NOTE or not, there is no need to send LS to RAN1. 
Conclusion
This contribution discusses how to handle the synchronization alignment in the in-device co-eixstence case for NR SL and V2X SL. The following proposals are given:
Proposal 1: Do not introduce any normative functional change on the current synchronization procedures in TS 38.331 or TS 36.331 for the in-device co-existence case.
Proposal 2: RAN2 to discuss whether to add an informative clarification (i.e. a NOTE) in TS 38.331 which indicates that how the UE handles synchronization alignment in the in-device coexistence situation is as specified in TS 36.213, subclause 16.7.
Proposal 2a: If RAN2 agrees to add a NOTE, adopt the TP in the Appendix.
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Appendix: TP for the NOTE
========== TP starts ==========
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The UE shall:
1>	if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:
2>	select a cell as the synchronization reference source as defined in 5.8.6.3:
1>	else if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else if the frequency used for NR sidelink communication is included in PreconfigurationNR, and sl-SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else:
2>	perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 38.133 [14]
2>	when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured sl-filterCoefficient, before using the PSBCH-RSRP measurement results;
2>	if the UE has selected a SyncRef UE:
3>	if the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the current SyncRef UE and the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the PSBCH-RSRP of the current SyncRef UE by syncRefDiffHyst; or
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current SyncRef UE; or
3>	if GNSS becomes reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], and GNSS belongs to a higher priority group than the current SyncRef UE; or
3>	if a cell is detected and gNB/eNB (if sl-NbAsSync is set to true) belongs to a higher priority group than the current SyncRef UE; or
3>	if the PSBCH-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS 38.133 [14]:
4>	consider no SyncRef UE to be selected;
2>	if the UE has selected GNSS as the synchronization reference for NR sidelink communication:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than GNSS; or
3>	if GNSS becomes not reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
4>	consider GNSS not to be selected;
2>	if the UE has selected cell as the synchronization reference for NR sidelink communication:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than gNB/eNB; or
3>	if the selected cell is not detected:
4>	consider the cell not to be selected;
2>	if the UE has not selected any synchronization reference:
3>	if the UE detects one or more SLSSIDs for which the PSBCH-RSRP exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and for which the UE received the corresponding MasterInformationBlockSidelink message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], or if the UE detects a cell, select a synchronization reference according to the following priority group order:
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnbEnb:
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14] (priority group 3);
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to true:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	the cell detecteted by the UE as defined in 5.8.6.3 (priority group 3);
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with theUE with the highest S-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to false:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
[bookmark: _GoBack]5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);
NOTE X: How the UE achieves subframe boundary alignment between V2X sidelink communication and NR sidelink communication (if both are performed by the UE) is as specified in TS 38.213, subcases 16.7.   
========== TP ends ==========

