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1. Introduction

Synchronization in carrier aggregation for eV2X was discussed in RAN1 #92, and the following agreements and working assumption were achieved [1]:
Agreement: 

· Working assumption is confirmed that, from the perspective of the receiving UE, a single synchronization reference is used for reception of all aggregated carriers at a given time. 

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: 

· It is RAN1 understanding that the DFN value is common to all aggregated carriers.

· RAN1 assumes that the DFN offset value is common to all aggregated carriers from a UE point of view.

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.

Working Assumption: 

· The UE is configured one of the following options:

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

· FFS until RAN1#92bis: how to handle limited TX capabilities (within the constraint that SLSS must at least be transmitted on the selected sync carrier), and details such as SLSS id, PSBCH contents, etc.

· Each option is an independent UE capability

· On top of this, Release-14 configuration applies to each carrier individually

· After conclusion on the above FFS point, consider whether it is possible to downselect between the two options. 

In this contribution, we discuss remaining issues of synchronization to support carrier aggregation in eV2X. 
2. Discussion
· How to transmit SLSS/PSBCH in CA.

Two options for SLSS transmission to be down select were agreed in last meeting:

· Option 1: SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B
· Option 2: SLSS is transmitted on all carriers from Set-B
The difference between these two options is whether SLSS can be transmitted on the other carriers besides the carrier which is selected as synchronization reference from Set-B. 
The purpose for SLSS/PSBCH transmission is to provide synchronization for other UEs. According to the agreement, Set-A is the carriers that can potentially be used as the synchronization carrier for CA, and Set-B is a subset of Set-A that UE is currently aggregating. UE will do CA on Set-B and the carriers that does not belong to Set-A. If SLSS is only transmitted on selected synchronization carrier, it may result in asynchronization on some carriers. One example is shown in Figure 1.
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Figure 1 Illustration of SLSS transmission in CA
In Figure 1, there are in total 3 carriers, and all of them are configured as Set-A. UE1 do carrier aggregation on carrier 1 and carrier 3, and UE2 on carrier 2 and carrier 3. UE1 has GNSS. But UE2 does not have either GNSS or eNB. Therefore, UE1 will transmit SLSS based on synchronization from GNSS, and UE2 transmits SLSS based on UE’s synchronization. 

For option 1, SLSS is transmitted only on the selected synchronization carrier. UE1 will transmit SLSS based on GNSS timing on the selected synchronization carrier, such as carrier 1, and carrier 3 is taken as non-synchronization carrier on which SLSS is not transmitted. Similarly, UE2 will transmit SLSS based on UE timing on the selected synchronization carrier, such as carrier 2, and carrier 3 is taken as non-synchronization carrier and there is no SLSS transmitted on it. From receiver’s perspective, the signals on carrier 1/2/3 are not synchronized because of different timing between GNSS and UE. 

Observation 1: If SLSS is only transmitted on the selected sync carrier from Set-B, it will result in asynchronization among carriers.

For option 2, SLSS is transmitted on all carriers from Set-B. UE1 will transmit SLSS based on GNSS timing on both carrier 1 and carrier 3. Before UE2’s SLSS transmission, based on Rel-14’s synchronization procedure, it will search whether there is higher priority of synchronization on the carriers. Then a higher sync source which is originated from GNSS on carrier 3 can be found. UE2 will follow SLSS on carrier 3 and forward the synchronization on carrier 2. From receiver’s perspective, all of the carriers are time aligned. 

Then we propose that UE will transmit SLSS/PSBCH on the carriers that belongs to Set-B. Considering potential TX capability limitation, it can be left for UE implementation to select the carrier(s) from Set-B on which SLSS is transmitted.  

Proposal 1: SLSS is transmitted on all carriers from Set-B. 
Proposal 2: It is left for UE implementation to select the carrier from Set-B on which SLSS is transmitted if TX capability limitation needs to be considered.

For the SLSS ID and PSBCH contents, we think that Rel-14 mechanism can also be applied in Rel-15, and we do not see the necessary to do enhancement on this.

Proposal 3: Rel-14’s mechanism for SLSS ID and PSBCH can be reused in Rel-15.
· How to configure Set-A
According to the agreement in RAN1 #91[2], Set-A is the set of carriers that can potentially be used as the synchronization carrier for the potential carriers configured for Tx and Rx for CA. If either Set-A or Set-B is empty, Rel-14 independent synchronization is used per carrier. Then it is reasonable to put all of the carriers that can be used by Rel-14 UE into Set-A. 

For Rel-14 UE, it will search candidate synchronization source on the carrier before transmission. If a sync reference is found and higher than its sync, it will follow the synchronization of the sync reference and forward the synchronization on the carrier. If Set-A does not include all of the carriers that Rel-14 UE is used, it is possible that Rel-15 UE will lose the potential carrier that can provide higher sync priority by Rel-14 UE, which will conflict with the synchronization principle of Rel-14.  

Furthermore, Set-A is the set of carriers that can potentially be used as the synchronization carrier for the potential carrier for CA. The carrier used by Rel-14 UE can also provide synchronization since Rel-14 UE needs to search synchronization source before transmission on it. Then it is reasonable to include Rel-14 carriers into Set-A.

Proposal 4: Set-A should include all carriers that is used by Rel-14 UE.

3. Conclusions
In this contribution, the synchronization is discussed to support carrier aggregation in eV2X. The following observation and proposals are given.
Observation 1: If SLSS is only transmitted on the selected sync carrier from Set-B, it will result in asynchronization among carriers.

Proposal 1: SLSS is transmitted on all carriers from Set-B. 
Proposal 2: It is left for UE implementation to select the carrier from Set-B on which SLSS is transmitted if TX capability limitation needs to be considered.

Proposal 3: Rel-14’s mechanism for SLSS ID and PSBCH can be reused in Rel-15.
Proposal 4: Set-A should include all carriers that is used by Rel-14 UE.
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