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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In RAN1 #101-e, the agreement regarding the operation for in-device coexistence was made in RAN1 #101-e meeting as follows.
	Agreements:
· Adopt the following 38.213 TP 

	
16.2.X   Operation for in-device coexistence
If a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access occur to a UE, when 
· the first channel/signal using E-UTRA radio access and the second channel/signal using NR radio access are time-division multiplexed, and
· the frame indexes of the first channel/signal using E-UTRA radio access and the frame indexes of the second channel/signal using NR radio access are known to the UE,
the UE transmits or receives the channel/signal so that the subframe boundary of the second channel/signal using NR radio access is aligned with the subframe boundary of the first channel/signal using E-UTRA radio access. It is up to UE implementation how to achieve subframe boundary alignment.
---------------------------------------< Unchanged parts are omitted >--------------------------------





Following the agreement above, Section 16.7 of TS 38.213 has been updated accordingly as follows
	16.7      Operation for in-device coexistence
If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when
-    the first channel/signal and the second channel/signal are time-division multiplexed, and
-    the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means.


This contribution discusses the impact of the above RAN1 agreement and possible directions for clarification on the NR sidelink synchronization procedure.
2 Discussion
According to the current TS 38.331 specification [1], the subframe boundary of NR V2X signal is aligned to the subframe boundary of LTE V2X signal under in-device coexistence (IDC) operation. This is to avoid the interference between two V2X signals under IDC. RAN1 has agreed that it is up to UE implementation how to achieve subframe boundary alignement, but the subframe boundary alignment itself is mandatory for IDC operation.
This has impact on the NR V2X synchronization procedure defined in TS 38.331, which shall be followed by NR V2X UE. The issue is that the subframe boundary alignement for IDC operation is not considered in the current synchronization procedure. According to the current synchronization procedure, NR V2X signal is generated independently from LTE V2X signal regardless of the IDC operation condition. As a result, NR V2X UE that follows the current synchronization procedure violates the operation specified in Section 16.7 of TS 38.213 [2].
There were some discussions in RAN2 #111-e meeting, this inconsistency TS 38.213 and TS 38.331 spec regarding IDC operation may be solved by UE implementation. However, this may cause severe interoperability issue between the NR V2X modems of the different vendors. 
Let’s take an example. The modem of one vendor is designed to follow the rule specified in TS 38.213 under IDC operation, while that of the other vendor to follow the procedure specified in TS 38.331. Under IDC operation, those two kind of UEs cannot communicate each other and generate sever interference each other. No one can say both modems are not conforming to the NR sidelink specification.
This problem can be solved by two ways. One way is to update TS 38.331 spec so that the current NR V2X synchronization procedure is performed only for non-IDC operation. Then, the operation specified in Section 16.7 of TS 38.213 is followed by UE for IDC operation. This is one way of avoiding the inconsistency between the operations described in two specs.
Another way may be adding a note for clarification in TS 38.331 that the final NR V2X signal follows the IDC operation specified in Section 16.7 of TS 38.213 after performing the NR sidelink synchronization procedure in TS 38.331.
Proposal: Down-select one of the two options below to clarify NR sidelink synchronization procedure under in-device coexistence operation.
Opt 1. Adopt the TP for TS 38.331 in Annex.
Opt 2. Add the following note for clarification in Section 5.8.6.2 of TS 38.331.
NOTE: When NR SL and LTE SL are time-division multiplexed and UE knows the frame indexes for the two SL RAT, the UE transmits and receives with subframe boundary alignment between NR/LTE SL under in-device coexistence operation, as specified in Section 16.7 of TS 38.213.
1. Conclusion
In this contribution, the inconsistency between operations described in the current TS 38.213 and TS 38.331 under IDC operation was addressed. As a conclusion, it was proposed to update Section 5.8.6.2 of TS 38.331 to accommodate the required IDC operation.
Proposal: Down-select one of the two options below to clarify NR sidelink synchronization procedure under in-device coexistence operation.
Opt 1. Adopt the TP for TS 38.331 in Annex.
[bookmark: _GoBack]Opt 2. Add the following note for clarification in Section 5.8.6.2 of TS 38.331.
NOTE: When NR SL and LTE SL are time-division multiplexed and UE knows the frame indexes for the two SL RAT, the UE transmits and receives with subframe boundary alignment between NR/LTE SL under in-device coexistence operation, as specified in Section 16.7 of TS 38.213.
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Appendix. Text proposal for TS 38.331

Start of change
1. [bookmark: _Toc46439398][bookmark: _Toc46444235][bookmark: _Toc46486996]5.8.6.2	Selection and reselection of synchronisation reference
If the UE does not perform operation for in-device coexistence as specified in clause 16.7 of TS 38.213[13], Tthe 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 SL-PreconfigurationNR 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);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);
End of change



