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Introduction
In the past RAN1#90bis meeting [1], the same sensing procedure as Rel-14 is agreed for Rel-15, and joint sensing is not supported.
Agreement:
· Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure
· Note: T2 values may be discussed, and potentially modified, when discussing latency reduction
Also, there is a lot of discussion on carrier selection and resource selection in sidelink CA, and a WA is achieved.
Working assumption:
· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 
· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  
· CBR
· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)
· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.
· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes
In this contribution, we will further discuss on carrier selection and resource selection for Mode-4 sidelink CA. 
Discussion
Carrier selection
Carrier(s) selection for Tx
According to the agreement in RAN1#90 meeting [2], the Tx carrier selection should be handled in the higher layer and RAN1 also sent a LS to RAN2 to inform them the working assumption that we achieved in the last meeting. In our point of view, the Tx carrier selection may be described as provided below:
1) Some assistant information may be sent from PHY layer to higher layer, such as Channel Busy Ratio (CBR) and UE capabilities and maybe the synchronization source of each carrier.
2) Higher layer determines the mapping table between logical channels and the CCs, depending on the CBR, service type, UE capabilities, etc. E.g. logical channel 1<==>CC1, CC2, CC3. And higher layer configures this table to the MAC layer.
3) MAC layer performs the resource selection and reselection on multiple CCs for the logical channels base on the table and the sensing results. E.g. the actual selected Tx resources can be on CC1 and CC3 for logic channel 1.
4) From PHY layer’s perspective, one carrier is provided for a given MAC PDU.
Carrier(s) selection for Rx
Considering that some of the UEs may have some restrictions on their reception capabilities, i.e. with limited numbers of Rx chains, simultaneous reception on all the CCs is not supported in those UEs. Furthermore, when performing V2X sidelink reception, the UE shall just monitor its interested frequencies/CCs based on the interested V2X service type. If the UE is not able to receive on all of the interested frequencies/CCs simultaneously, it is up to UE implementation to determine which frequencies/CCs the UE should receive.  Moreover, the higher layer will also provide a potential carrier(s) set for Rx and the potential carrier(s) for Rx can be different with potential carrier(s) for Tx.
According to the analysis above, the carrier selection procedure is handled in the higher layer. Nevertheless, the lower layer can report some assistant information to the higher layer, e.g., CBR. 
Observation 1: The carrier selection procedure is handled in the higher layer. Nevertheless, the lower layer can report some assistant information to the higher layer, e.g., CBR.
Sensing and resource selection
Sensing procedure
According to the agreement of last meeting, the sensing and candidate subset of resources to be reported to higher layer is performed per carrier as in Rel-14 has been agreed.  And sensing on multiple carriers as a single set of resources is not supported in Rel-15.  
Observation 2: Only Rel-14 per-carrier independent sensing procedure is supported in Rel-15.
One of the agreements pertaining to carrier selection from RAN1#90 meeting [2], higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA, means that all the carrier(s) within the set can be selected for sidelink CA transmission. So, if a carrier is selected, the MAC layer should know the sensing results of that carrier. To make it possible, the PHY layer should be able to perform the sensing procedure on every potential carrier, i.e., sensing should be done independently on all the carrier(s) within the potential carrier(s) set for sidelink CA. 
Proposal 1: The sensing procedure should be performed independently on every carrier of the potential carrier(s) for sidelink CA.
Resource selection
Even though sensing is done independently on each CC and the per-carrier sensing based resource selection mechanism designed in Rel-14 should be reused as a baseline for the Rel-15 CA case, there is still an open issue as to whether resource selection can be different from Rel-14 UEs, i.e. a joint resource selection across multiple CCs. And according to the chairman’s note of last meeting in [1], RAN1 should continue discussion on whether to address the following issues for resource selection for mode-4 CA:
· UE’s limited TX capability 
· TX chain switching time
· Half duplex problem
· TX power budget constraint

For UE’s limited TX capability, it is the most basic requirement that UE’s transmission should not exceed UE’s capability. So, the resource selection on multiple component carriers should take UE’s limited TX capability into account. 
For Half-duplex problem, it means that if transmission is performed on one of the aggregated carriers, the resources of other CCs on the same subframe will be excluded from the candidate resource due to half-duplex and this problem will be more serious if resource selection is performed independently on each component carrier. But if the resource selection can be performed among multiple CCs, UEs can select the resources on the same subframe on multiple CCs to reduce the loss caused by half-duplex.
For TX power budget constraint, the Tx power will be divided on multiple CCs, if the selected resource on multiple CCs are on the same subframe, from this point of view, it is better to set a restriction on the maximum number of simultaneous transmission CCs to meet the TX power budget constraint. 
Proposal 2: Some enhancement for resource selection in sidelink CA can be considered to address the following issues:
· Firstly, UE’s CA transmission should not exceed the UE’s TX capability.
· Secondly, the TX power budget constraint should be met. E.g. set a restriction on the maximum number of simultaneous transmission CCs.
· Lastly, UE should try its best to reduce the problem caused by half-duplex. E.g. Select resources to minimize the number of transmission subframes while meeting the requirement of power constraint and UE’s TX capability.
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In this paper, the sensing and resource selection in mode 4 was discussed and the following proposals and observations are given:
Observation 1: The carrier selection procedure is handled in the higher layer. Nevertheless, the lower layer can report some assistant information to the higher layer, e.g., CBR.
Observation 2: Only Rel-14 per-carrier independent sensing procedure is supported in Rel-15.
Proposal 1: The sensing procedure should be performed independently on every carrier of the potential carrier(s) for sidelink CA.
Proposal 2: Some enhancement for resource selection in sidelink CA can be considered to address the following issues:
· Firstly, UE’s CA transmission should not exceed the UE’s TX capability.
· Secondly, the TX power budget constraint should be met. E.g. set a restriction on the maximum number of simultaneous transmission CCs.
· Lastly, UE should try its best to reduce the problem caused by half-duplex. E.g. Select resources to minimize the number of transmission subframes while meeting the requirement of power constraint and UE’s TX capability.
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