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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN1 #92, the following agreements and working assumption which are relevant to synchronization for sidelink CA were made:

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 synchronization resource configuration and SLSS/PSBCH transmission behaviour. 

Discussion
With regard to the agreement that DFN is common to all aggregated carriers, the meaning of DFN needs to be clarified. According to section 5.10.4 in TS36.331, DFN itself means radio frame number, but in the same sub-section, there is the method how to derive subframe number from UTC time and offsetDFN. In our understanding, it seems that some companies use DFN as subframe number. From our perspective, it is desirable to align not only the DFN but also the subframe number between the carriers in the carrier aggregation operation. To align both DFN number and subframe number in all aggregated carriers, same synchronization resources and same resource pool bitmap should be (pre)configured for all aggregated carriers. However, the resource pool bitmap alignment across the aggregated carriers can be left in the network configuration for flexibility of future release. Figure 1 shows that the half duplex problem increases when synchronization resources are not aligned. 
[image: ]
Figure 1 The increment of half duplex problem when synchronization resources are not aligned across carriers
Proposal 1: To align DFN and subframe number in all aggregated carriers, at least, the same number and location of synchronization resources are (pre)configured in all aggregated carriers.
In rel.14 operation, when the synchronization resources are (pre)configured, the UE having the SLSS/PSBCH transmission capability should transmit the SLSS/PSBCH in the corresponding synchronization resource. However, in carrier aggregation operation, SLSS/PSBCH may not be transmitted on a specific carrier even if there is a capability. The SLSS resource(s) are configured for all aggregated carriers, but the actual SLSS transmittable carriers should be limited to Set-B.
Proposal 2: The SLSS resource(s) are (pre)configured for all aggregated carriers, but the actual SLSS transmittable carriers should be limited to Set-B.
In RAN1 #92, the following two options which are relevant to SLSS/PSBCH transmission behavior were discussed:
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
If Set-B is common across UEs, it is fine for UE to transmit the synchronization signal only in the selected synchronization carrier because all UEs will monitor the same carriers for synchronization source selection. 
Observation 1: If Set-B is common across UEs, it is fine for UE to transmit the synchronization signal only in the selected synchronization reference carrier.
However, if Set-B is different between UEs, UE should send synchronization signal to unselected synchronization reference carrier(s). This is because, if a synchronization signal is not transmitted to set-B of another UE, the UE may not know the existence of another synchronization cluster.
Observation 2: If Set-B is different between UEs, UE should send synchronization signal to unselected synchronization reference carrier(s).
[bookmark: _GoBack]The synchronization signal (SLSS/PSBCH) can be transmitted to the carrier transmitting the PSCCH/PSSCH and the actual location of SLSS/PSBCH transmission may be at least N synchronization resources before the subframe in which the PSCCH/PSSCH is transmitted. Here, N can be (pre)configured or decided based on minimum synchronization performance requirement or UE implementation. Note that this operation means that the synchronization signal may not always be transmitted to the selected synchronization reference carrier. For example, let us assume that a UE has selected four carriers to transmit PSCCH/PSSCH, the UE selects carrier f1 as the synchronization reference carrier, and the UE has capability to transmit PSCCH/PSSCH from two carriers at the same subframe. If SLSS is always transmitted on the selected synchronization carrier, the other carrier on which SLSS can be transmitted is f2 because of intraband CA. This means that the PSCCH/PSSCH may be transmitted without SLSS transmission in f3 and f4, and this operation can give an incorrect synchronization performance to peripheral UEs. Figure 2 depicts this issue. 
[image: ]
Figure 2 Case A: when SLSS/PSBCH is always transmitted to the selected sync carrier 
In order to avoid above mentioned issue, the SLSS/PSBCH can be selectively transmitted to the carrier on which the PSCCH/PSSCH is transmitted, and the actual transmission resource of SLSS / PSBCH can follow UE implementation. According to the proposed method, the operation as shown in Fig. 3 becomes possible.
Proposal 3: For limited UE TX capabilities, SLSS/PSBCH can be transmitted to the carrier on which the PSCCH/PSSCH is transmitted. The actual transmission resource of SLSS/PSBCH is up to UE implementation.  
[image: ]
Figure 3 Case B: when SLSS/PSBCH is selectively transmitted to the carrier on which the PSCCH/PSSCH is transmitted.

Conclusion
This contribution discussed on synchronization for sidelink CA. The discussions can be summarized as follows:
Proposal 1: To align DFN and subframe number in all aggregated carriers, at least, the same number and location of synchronization resources are (pre)configured in all aggregated carriers.
Proposal 2: The SLSS resource(s) are (pre)configured for all aggregated carriers, but the actual SLSS transmittable carriers should be limited to Set-B.
Observation 1: If Set-B is common across UEs, it is fine for UE to transmit the synchronization signal only in the selected synchronization reference carrier.
Observation 2: If Set-B is different between UEs, UE should send synchronization signal to unselected synchronization reference carrier(s).
Proposal 3: For limited UE TX capabilities, SLSS/PSBCH can be transmitted to the carrier on which the PSCCH/PSSCH is transmitted. The actual transmission resource of SLSS/PSBCH is up to UE implementation.  
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