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1. Introduction
In RAN1#90bis meeting, the following agreements and working assumptions were made for Mode 4 support in carrier aggregation.

	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.
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.
Note that companies can bring contributions on new triggering conditions for resource (re) selection.
Conclusion: 
· Continue discussion on whether address the following issue for resource selection for mode-4 CA:

· UE’s limited TX capability 

· TX chain switching time

· Half duplex problem

· TX power budget constraint


This contribution discusses the issues on carrier selection rule and resource selection procedure in Mode 4 CA.
2. Discussion 
With applying the following working assumption, the TX carrier selection can be done efficiently considering the load balancing across carriers and UE capability, and it can also avoid causing the negative impact on the accuracy of sensing procedure due to the excessive dynamic TX carrier switching. Assuming that the related details (e.g., how to utilize CBR from the TX carrier selection perspective) will be addressed in RAN2, the working assumption can be confirmed from the viewpoint of RAN1. 
· Working assumption (made in RAN1#90bis meeting):

· 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.

Proposal 1: Confirming the working assumption.
In the previous meeting, RAN1 discussed the resource selection procedure for Mode 4 CA and there were inputs from the companies that it needs to consider several issues, such as UE’s limited TX capability (including TX chain switching time), half duplex problem, TX power budget constraint. From our perspective, considering that the complexity of UE implementation will be largely increased if the multiple resource selection mechanisms are needed to be equipped, it is desirable that RAN1 should strive for one common solution to resolve these issues together. To be specific, we can think of a carrier selection which overlaps TX subframes across carriers as much as possible (this is to minimize the half duplex problem) under the constraint of UE’s TX capability limitation and TX power budget. This can be achieved by introducing a sort of sequential resource selection across carriers according to the predefined order. For example, UE performs resource selection for the first carrier. When the UE performs resource selection for a certain carrier, any subframe shall be excluded from the candidate resource set if it meets the one of conditions; (a) the number of simultaneous TXs in the subframe reaches UE’s TX capability, (b) the remaining TX power budget in the subframe is insufficient to allow simultaneous TX additionally, (c) the subframe will be used for TX chain switching time. After this additional exclusion, the UE prioritize the subframes that were already selected for transmission in the previous steps. Figure 1 exemplifies this example with TX capability of simultaneous transmission on two carriers (no consideration on the power budget and switching time). Here, the grey subframe indicates that contains no available resource after the per-carrier sensing procedure. The UE firstly selects resources in Carrier #A and subframe #4 and #7 are selected as the result of the random selection. Then the UE performs resource selection in Carrier #B, and subframe #7 is selected as it is selected in Carrier #A and still within the TX capability of the UE. Subframe #4 cannot be selected in Carrier #B as per the sensing procedure, so the UE selects one subframe randomly (subframe #1 in this example). In Carrier #C, the UE selects subframe #1 and #4 to overlap of TX subframes. Note that subframe #7 is excluded in Carrier #C because UE’s TX capability already reached the limitation.
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Figure 1

However, if a solution in Figure 1 cannot justify its complexity (either in the implementation side as well as the specification/test side) in mitigating the half duplex problem, a more simplified version can be considered. For example, the simplified version can maintain the sequential per-carrier resource selection and exclusion of subframes that reached the constraint of TX capability and power budget in the remaining carriers; but the simplified version performs random selection over the remaining resources (those not excluded by either the per-carrier sensing procedure or the additional exclusion procedure during the sequential carrier resource selection). In the example of Figure 1, when the UE enters Carrier #C, subframe #7 is additionally excluded but the selection is not limited to subframe #1 and #4; other subframes such as subframe #0 may be selected.

Proposal 2: When designing the resource selection for Mode 4 CA, RAN1 should strive for one common solution to resolve the potential issues, such as UE’s limited TX capability (including TX chain switching time), half duplex problem, and TX power budget constraint.
3. Conclusion
In this contribution, it was discussed on the carrier selection rule and resource selection procedure for Mode 4 CA. The following proposals were made:
Proposal 1: Confirming the 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.

Proposal 2: When designing the resource selection for Mode 4 CA, RAN1 should strive for one common solution to resolve the potential issues, such as UE’s limited TX capability (including TX chain switching time), half duplex problem, and TX power budget constraint.[image: image2.png]
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