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1 Introduction

In last RAN1 meeting, synchronization for V2X CA was discussed with several agreements/working assumptions as below [1]:
Agreement
· For UEs operating with CA

· 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.

· Rel. 14 RRC signalling is not sufficient. 

· Include an RRC parameter to introduce such mechanism. 

· A Rel.15 UE using the carrier without CA does not apply this parameter. 

· It is up to RAN2 to design the signalling to support this feature 

Agreement
The working assumption from RAN1#92 is confirmed with following corrections

· The UE is configured one of the following options based on UE capability:

1. SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B

2. SLSS is transmitted on all carriers from Set-B

· 
· Each option is an independent UE capability 
· On top of this, Release-14 configuration applies to each carrier individually


Agreement
· For the case of limited TX capabilities, for UE SLSS transmission, it is up to UE implementation on which synchronization carrier(s) from Set B UE transmits SLSS

· The above applies for the case when SLSS is transmitted on all carriers from Set-B
Agreement
· PSBCH content other than bandwidth, TDD configuration, reserved bits are generated following the Rel. 14 procedure following the selected synchronization reference.

· Note if there is an issue with reserved bits, it will be addressed in RAN1#93

· SLSS ID is derived from the selected synchronization source.

Agreement
· When synchronization is lost, synchronization carrier reselection is up to UE implementation.

In this contribution the remaining issues on synchronization in sidelink CA will be discussed.  
2 Discussions 
Sync reference priority order across multiple carriers  

The following agreement was made for sync reference selection in RAN1#92:

· 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. 
In the agreement, it is assumed that sync reference priority order defined in Rel-14 for one carrier case can be directly applied to multiple sync reference carrier case. However, according to [2], sync reference priority order is also related to coverage status of the UE on the carrier, and sync reference selection behaviours for in coverage and out of coverage are also different. E.g. the following are captured in section 5.10.8.2 of [2]:

	The UE shall:

1>
if triggered by V2X sidelink communication, and in coverage on the frequency for V2X sidelink communication; or

1>
if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink communication, and the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21 of the serving cell/ PCell:

2>
if typeTxSync is configured for the concerned frequency and set to enb:

3>
select a cell as the synchronization reference source as defined in 5.10.13.3;

2>
else if typeTxSync for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

3>
select GNSS as the synchronization reference source;

2>
else (i.e., there is no GNSS which is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]):

3>
search SLSSID=0 on the concerned frequency to detect candidate SLSS, in accordance with TS 36.133 [16];

3>
when evaluating the detected SLSS, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured filterCoefficient as defined in 9.3, before using the S-RSRP measurement results;

3>
if the S-RSRP of the SyncRef UE identified by the detected SLSS exceeds the minimum requirement defined in TS 36.133 [16]:

4>
select the SyncRef UE;

3>
else (i.e., no SLSSID=0 detected):

4>
select a cell as the synchronization reference source as defined in 5.10.13.3;

1>
else, if triggered by V2X sidelink communication, and out of coverage on the frequency for V2X sidelink communication, and for the frequency used for V2X sidelink communication, if syncPriority in SL-V2X-Preconfiguration is set to gnss and GNSS is reliable in accordance with TS 36.101 [42] and TS 36.133 [16]:

2>
select GNSS as the synchronization reference source;

1>
else, for the frequency used for sidelink communication, V2X sidelink communication or sidelink discovery, if out of coverage on that frequency as defined in TS 36.304 [4, 11.4]:

……
2>
if the UE has not selected a SyncRef UE and has not selected GNSS as synchronization reference source:

……
3>
for V2X sidelink communication, if the UE detects one or more SLSSIDs for which the S-RSRP exceeds the minimum requirement defined in TS 36.133 [16] by syncRefMinHyst and for which the UE received the corresponding MasterInformationBlock-SL-V2X message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 36.101 [42] and TS 36.133 [16], select a synchronization reference according to the following priority group order:

4>
if syncPriority corresponding to the concerned frequency in SL-V2X-Preconfiguration is set to enb:

5>
UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to TRUE, starting with the UE with the highest S-RSRP result (priority group 1);
5>
UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlock-SL-V2X message received from this UE, is set to FALSE, starting with the UE with the highest S-RSRP result (priority group 2);

5>
GNSS that is reliable in accordance with TS 36.101 [42] and TS 36.133 [16] (priority group 3);
……


It can be seen that priority order of sync references for in coverage case (in coverage on the sidelink communication carrier or the sidelink communication carrier is included in v2x-InterFreqInfoList) is different from out of coverage case. When there are multiple sync carriers, UE coverage status on different carriers may be different, in this case the sync reference priority for the UE is ambiguous. In order to avoid the ambiguity on sync reference priority and the potential impact on cellular operation, UE should follow the priority order for in coverage case if UE is in coverage on at least one of sync carriers in Set-B.
Proposal 1:

·  When UE selecting sync reference from more than one potential sync carriers in Set-B, UE should follow the priority order for in coverage case if UE is in coverage on at least one of potential sync carriers.
Triggering condition for SLSS/PSBCH transmission
When SLSS is transmitted on all carriers from Set-B, a UE may use one carrier as sync reference for all other carriers in set B, and the sync reference carrier may not be changed until sync reference lost. If the selected sync reference type is a cell, Rel-14 mechanism for triggering of SLSS/PSBCH transmission can be reused. However, if the selected sync reference type is UE, the S-RSRP measured on the sync reference carrier may not be used to trigger SLSS/PSBCH transmission on other carriers. Since it may happen that S-RSRP measured on the sync reference carrier is higher than the S-RSRP threshold, but there is no reliable sync reference on other carrier(s), consequently Rel-14 UEs on these carriers cannot be synchronized to the selected sync reference. In order to simply the specification work and meanwhile guarantee system performance, if a UE selects a UE on one carrier as sync reference, it should consider that SLSS/PSBCH transmission condition on all other carriers in Set-B are satisfied. 

Proposal 2:

· If a UE selects a UE on one carrier as sync reference, it should consider that SLSS/PSBCH transmission condition on all other carriers in Set-B are satisfied.
3 Conclusions
In this contribution, we provide our views on remaining issues in synchronization for V2X CA. we have following proposals: 
Proposal 1:

· When UE selecting sync reference from more than one potential sync carriers in Set-B, UE should follow the priority rule for in coverage case if UE is in coverage on at least one of potential sync carriers.
Proposal 2:

· If a UE selects a UE on one carrier as sync reference, it should consider that SLSS/PSBCH transmission condition on all other carriers in Set-B are satisfied.
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