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Introduction
The following agreements of sidelinke CA were achieved in the past RAN1 #89 meeting.
Agreement:
· 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
Agreement:
· In rel. 15 V2X WI, PSCCH and its associated PSSCH are transmitted in same carrier. 
· This does not preclude the PSCCH to contain information about other carriers, as long as within the scope of the WID 
These general principles can be applied to both Mode-3 and Mode-4 operation. In this contribution, we will focus on sidelink carrier aggregation in Mode-4 and in companion paper [1] we discuss the sidelink CA in Mode-3, respectively. 
Discussion
For sidelink carrier aggregation, the following aspects should be considered for mode 4.
· Resource poll (pre-)configuration.
· Sensing.
· PSCCH and PSSCH transmission on multiple carriers.
To support CA in mode 4, the design of V2X in release 14 should be the baseline, which can avoid some compatibility problems.
Resource poll (pre-)configuration
According to the objectives of the WID on V2X phase 2, the solutions for the new PC5 functionalities, e.g. carrier aggregation, 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. It is natural to assume that the resource pool configuration in release 15 should be the same as release 14. In Rel-14, the resource pool is independently configured in different carriers and this can be reused as the baseline for resource pool configuration for sidelink CA. And according to the analysis of our companion paper[1], the aggregated component carriers can have same or different synchronization reference and the resource pool independently configured per carrier should be align with the synchronization reference of the corresponding carrier.
Proposal 1: The resource pool should be independently configured on each CC and the resources in the pool should also be align with synchronization reference of the corresponding CC.
Sensing
For multiple carrier operation, two kinds of resource selection procedure should be performed: 1) carrier selection among the available carriers and 2) resource selection in one carrier. The first procedure is handled in the higher layer therefore, from RAN1 point of view we should focus on the second procedure and not address the carrier selection issues. And for the resource selection in CA case, sensing based resource selection and resource reservation mechanism designed in release 14 should be reused as a baseline. Furthermore, to make it simple, sensing should be performed independently on each aggregated component carriers, the Tx UE should select the resources for transmission on multiple PC5 carriers based on the sensed results of multiple resource pools, and then transmit the SA and associated data on these resources.
Proposal 2: Sensing based resource selection should be performed independently on the resource pool of each aggregated component carriers.
PSCCH and PSSCH transmission on multiple carriers
According to the agreement of RAN1#89, the PSCCH and its associated PSSCH are transmitted in same carrier as in release 15 sidelink CA and as to whether the PSCCH contain information about other carriers can be further studied.  From our point of view, the following SA format options should be discussed.
Option 1: The cross carrier scheduling information is not included.
Option 2: The SA format of Rel-14 is reused and the reserved bits or new added SA can be used for cross-carrier scheduling.
[bookmark: _GoBack]Based on the agreement, the PSCCH and its associated PSSCH are always transmitted in same carrier and the Rx UEs can decode the PSSCH according to the PSCCH on the same carrier, which means that option 1 can work properly and the information on the carrier is not strictly necessary and could be classified as “better to have” information. For option 1, the other benefit is that it is possible for the release 14 UEs, which has multiple Rx chains to decode the parallel transmission of Rel-15 UE, if the release 15 Tx UE uses the same SA format and data transmission schemes as release 14. 
For option 2, to include the cross-carrier scheduling information in the SA, some additional indication information may be needed in the SA, such as the carrier index field (CFI) and its associated resource pool index, which may lead to some coexistence problems with the release 14 UEs.  For example, the reserve bits in legacy SA may not be enough to carry the cross-carrier scheduling information and if we decide to use a new designed SA instead of the legacy SA, then the Rel-14 UEs cannot decode them, which goes against the objective of the WID that the functionality of carrier aggregation should co-exist in the same resource pools as the Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs). If we keep the legacy SA unchanged and add a new SA to carry the cross-carrier information, then it will occupy some of the PSSCH resources and increase the signaling overhead and the release 14 UEs will not decode the data on the PSSCH correctly.  So, to balance the benefits and the costs, we propose that the cross-carrier scheduling information should not be included in the SA.
Proposal 3: The cross-carrier scheduling information should not be included in the SA.
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In this paper, the sidelink carriers aggregation in mode 4 was discussed and the following proposals are given:
Proposal 1: The resource pool should be independently configured on each CC and the resources in the pool should also be align with synchronization reference of the corresponding CC.
Proposal 2: Sensing based resource selection should be performed independently on the resource pool of each aggregated component carriers.
Proposal 3: The cross-carrier scheduling information should not be included in the SA.
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