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At RAN #75, a new WI for 3GPP V2X Phase 2 was approved [1]. Carrier aggregation on PC5 will be supported: 
1.	Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
a)	Carrier aggregation (up to 8 PC5 carriers);
At the last RAN1#89 meeting, the following agreements were reached for CA of Rel-15 sidelink for V2X [2] 
· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers
At RAN 1 #91bis, the V2X Carrier aggregation synchronization was discussed with the following work assumption [3]: 

Working assumption:
· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers
· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned
 
According to the objects of WI for 3GPP V2X Phase 2 and previous meeting discussion,  we will focus on synchronization aspects to support for carrier aggregation..
Discussion on Synchrnonization Aspects for Sidelink Carrier Aggregation 
In LTE R14, three types of synchronization sources GNSS, eNB and UE (deriving timing from GNSS, eNB, other UEs) can be used for sidelink synchronization on V2V carrier. The support of SLSS based synchronization is up to UE capability, The V2X capable UE is expected to support at least GNSS and eNB as a synchronization reference.
For carrier aggregation up to 8 PC5 carriers, to consider the synchronization issues of the different carriers, the synchronization offset of different carriers should be focused on. If the synchronization source is performed independently in each carrier, it may be caused by the different synchronization configuration in the different carrier, and there would be timing misalignment among different carriers. The direct effect is that the subframes in different carriers cannot be aligned.  According to RAN 1 # 90bis working assumption, from the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers and the UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned. If the working assumption will be approved, the differential timing on transmission carrier doesn’t happen. However, several carrier aggregation synchronization issues still need to be handled. 
Half duplex issue in V2X Carrier Aggregation 
Base on the parallel transmission on the multiple carriers are synchronized, if the aggregation carriers are grouped. However, based on the scheme will have several concerns that should be considered. The impact of half-duplex is one of issue in CA that has to be handled firstly. 
Therefore, we have several observations in this issue:
Observation 1: Only consider on Rel-15 UE, the UE will use the signal synchronization reference to transmit on the multiple carriers. If there are two or more different CC group, i.e. CC#1 and CC#2. The CC#1 can be treated as primary carrier, and its synchronization reference will be used for the parallel transmission on CC#1 and CC#2. However, Re1-15 UE have to co-exist Rel-14 UE, hence the described method maybe have some backward compatibility issues. 
Observation 2: The synchronization reference is per carrier pre-configured in the Rel-14 UE. Under the condition, the Rel-14 cannot receive the transmission on CC#2 which is aligned with the timing reference from CC#1.  
Observation 3: Even if the timing and SLSS/PSBCH are aligned, the half-duplex issue still exist on carrier aggregation. [4].
Observation 4:  The half-duplex issue in carrier aggregation will reduce spectrum and the transmission resources efficiency. 
Proposal 1: Introducing a specific mechanism or specific information in SLSS/PSBCH for solving the half-duplex issue, the specific mechanism or specific information on SLSS/PSBCH should be FFS.
SLSS Transmission 
The synchronization source type that can be used by Rel-14 UEs is configured and can be synchronized GNSS、 eNB and UE (deriving timing from GNSS, eNB, other UEs). For shared carriers between Rel-14 and Rel-15 UEs, the Rel-14 UEs don’t get any synchronization information from Rel-15 UE. Hence, the Rel-15 UE needs to provide synchronization information to Rel-14 UEs. Thus, SLSS needs to be transmitted on all carriers for Re1-15 UE coexists with Rel-14 UE and Rel-14 UEs are potentially present.
Proposal 2: Rel-15 V2X UEs transmit the SLSS/PSBCH on every carrier.

Conclusion
[bookmark: _Toc465868500][bookmark: _Toc466027729][bookmark: _Toc466028396][bookmark: _Toc466040661][bookmark: _Toc466045641][bookmark: _Toc466045664][bookmark: _Toc466061037][bookmark: _Toc466061104][bookmark: _Toc466061858][bookmark: _Toc468890154][bookmark: _Toc471160386][bookmark: _Toc471307474][bookmark: _Toc471472873][bookmark: _Toc471472941][bookmark: _Toc471473047][bookmark: _Toc471489994][bookmark: _Toc471490348][bookmark: _Toc473647365][bookmark: _Toc473756685][bookmark: _Toc473839300][bookmark: _Toc473903704]In this contribution, we discuss the synchronization for Sidelink Carrier Aggregation in V2X . Based on the analysis, we have the following proposals:
[bookmark: _Toc481772604][bookmark: _Toc481772836][bookmark: _Toc465868502][bookmark: _Toc466027731][bookmark: _Toc466028398][bookmark: _Toc465868504][bookmark: _Toc466027733][bookmark: _Toc466028400][bookmark: _GoBack]Observation 1: Only consider on Rel-15 UE, the UE will use the signal synchronization reference to transmit on the multiple carriers. If there are two or more different CC group, i.e. CC#1 and CC#2. The CC#1 can be treated as primary carrier, and its synchronization reference will be used for the parallel transmission on CC#1 and CC#2. However, Re1-15 UE have to co-exist Rel-14 UE, hence the described method maybe have some backward compatibility issues. 
Observation 2: The synchronization reference is per carrier pre-configured in the Rel-14 UE. Under the condition, the Rel-14 cannot receive the transmission on CC#2 which is aligned with the timing reference from CC#1.  
Observation 3: Even if the timing and SLSS/PSBCH are aligned, the half-duplex issue still exist on carrier aggregation. [4].
Observation 4:  The half-duplex issue in carrier aggregation will reduce spectrum and the transmission resources efficiency. 
Proposal 1: Introducing a specific mechanism or specific information in SLSS/PSBCH for solving the half-duplex issue, the specific mechanism or specific information on SLSS/PSBCH should be FFS.
Proposal 2: Rel-15 V2X UEs transmit the SLSS/PSBCH on every carrier.
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