[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #102-e	                                                                 R1-2006102
e-Meeting, Aug 17th – 28th, 2020

Agenda item:	7.2.4.3
Source:	Samsung
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Title:	On Synchronization Mechanisms for NR Sidelink
Document for:	Discussion and Decision
Introduction
This contribution will discuss the remaining issues for synchronization mechanism for NR sidelink.
Remaining details on UL resource indication
In RAN1#101-e meeting, several agreements were made on the UL resource indication by PSBCH content, wherein there were two working assumptions regarding the value of , and the granularity of the number of UL resources indicated by SL-TDD-Config if two patterns are configured, correspondingly. Based on current specifications, no issue was figured out by using the working assumptions, so they can be confirmed and no specification change is required.    
Proposal 1: Confirm the working assumptions for UL resource indication by PSBCH content for two patterns, and no specification change is needed. 
Timing offset between eNB and gNB synchronization sources
It was proposed that network indicates a timing offset between eNB and gNB synchronization sources to the UE in order to achieve a unified DFN timing [1]. First of all, operational scenario for this proposal is not clear, i.e., whether this scenario is limited to EN-DC/NE-DC environments or not. If the proposal is intended for EN-DC/NE-DC operations only, it is not necessary because only MCG controls V2X UEs in DC operations. For example, in case of EN-DC, eNB configures V2X parameters and gNB doesn’t. So, UE will perform synchronization to the eNB because from UE perspective, gNB is not visible. Otherwise (i.e., it is not limited to DC operations), gNB and eNB have to exchange information about the timing with each other, which increases signaling overhead unnecessarily. Secondly, for Rel-16 sidelink synchronization procedure, eNB and gNB are the same level of synchronization references. So, if UE detects synchronization signals directly (or indirectly) transmitted from both eNB and gNB, the UE have to be synchronized with either of them providing higher RSRP. Having said that, no further consideration on timing offset indication is necessary.
Proposal 2: No further consideration on indication of timing offset between eNB and gNB is necessary in Rel-16.
SL timing from gNBs in different frequency layers
It was proposed to introduce a new RRC parameter to signal SL timing from gNBs in different frequency layers [1]. The intention of this proposal is to align the timing of GNSS and/or gNBs in different frequency layers in the way of having a common SL timing which is derived from common reference GNSS timing. It is not clear about the reason why gNBs in different frequency layers have to be synchronized with each other. Current specification already supports DFN offset to align GNSS timing with gNB timing, which results in avoiding the mutual interference between V2X UEs and cellular UEs. Also, it should be avoided to introduce the new RRC parameter at this stage. So, DFN offset supported by current specifications is quite sufficient.
Proposal 3: No further optimization to align the timing of GNSS and/or gNBs in different frequency layers is necessary in Rel-16.
SL SSID randomization
It was proposed to clarify that when a UE becomes an independent synchronization reference, whether the UE randomly chooses an SL SSID and a synchronization offset or the SL SSID and synchronization offset are not changed until the UE ceases to be an independent synchronization reference [1]. It is quite obvious that if the UE changes SL SSID and synchronization offset, performance of synchronization source is degraded and such behavior should be avoided. On the other hand, our understanding is that UE does not change the SL SSID and synchronization offset and this is applied not only for NR V2X but also for LTE V2X because NR sidelink synchronization procedure reuses LTE procedure and in LTE specification, there is no such description about that. Having said that, no further clarification is not necessary.
Proposal 4: No further clarification on SLSS ID randomization and specification change are necessary.
Synchronization to multiple sources
It was proposed to support that UEs are synchronized to multiple sources [1]. Intention of this proposal is to maintain synchronization to multiple sources without interruption from searching for a new synchronization source. This proposal is contradictory to the synchronization procedure captured in the specifications because it allows that UE does not change synchronization source even though a new synchronization source with higher priority than current synchronization source appears and condition on synchronization (re-)selection is met. Having said that, no consideration on synchronization to multiple sources is necessary in Rel-16.
Proposal 5: No consideration on synchronization to multiple sources is necessary in Rel-16.
(Re-)selection of SyncRef in EN-DC/NE-DC network
It was argued that for UEs with EN-DC/NE-DC operations, current rule of selecting SyncRef is ambiguous and it was proposed to take into account EN-DC/NE-DC operations into the rule of (re-)selection of SyncRef [1]. For example, UEs in the EN-DC/NE-DC operation always select gNB (or eNB) as the SyncRef when both PCell and PSCell’s RSRP values are higher than a threshold (pre-)configured by network. RAN2 has already concluded and specified that only MCG controls NR V2X UEs in EN-DC/NE-DC scenarios and SCG does not provide any information about NR V2X. It means that only eNB in EN-DC and only gNB in NE-DC can provide parameters related to (re-)selection of SyncRef. So, there is no ambiguity and no further consideration on the rule of selecting SyncRef in EN-DC/NE-DC is necessary in Rel-16.
Proposal 6: No further consideration on the rule to select SyncRef for EN-DC/NE-DC scenarios is necessary in Rel-16.
Conclusion
In this contribution, we have discussed the remaining issues for synchronization mechanism for NR V2X. Followings are summary of this contribution.
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Proposal 2: No further consideration on indication of timing offset between eNB and gNB is necessary in Rel-16.

Proposal 3: No further optimization to align the timing of GNSS and/or gNBs in different frequency layers is necessary in Rel-16.

Proposal 4: No further clarification on SLSS ID randomization and specification change are necessary.

Proposal 5: No consideration on synchronization to multiple sources is necessary in Rel-16.

Proposal 6: No further consideration on the rule to select SyncRef for EN-DC/NE-DC scenarios is necessary in Rel-16.
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