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1 Introduction
In the 3GPP RAN1 #90bis meeting, the following agreements, working assumption and conclusion were made for carrier aggregation in sidelink.

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

In this contribution, we discuss resource selection for mode-4 CA, addressing the issues of limited Tx capability, half duplex problem and power budget constraint.
2 Discussion
2.1  UE’s Tx capability
　　For a UE that has a limited number of Tx chains, there may be more available carriers for transmission than its number of Tx chains. When resource reselection is triggered, it is possible for the UE to reselect a different Tx carrier from the current one. If the UE has a packet to transmit on the newly selected carrier, sensing results on the new carrier may not be totally available before resource selection because UE doesn’t sense or partially senses the carrier. 
In order to handle such a situation, the UE can avoid selecting a new Tx carrier when there are new packets to be transmitted but the UE doesn’t have available sensing results. Otherwise, the UE can transmit on such a new carrier, but randomly selects resources or selects resources based on partially available sensing results. 
It can be observed that a longer switching time will lead to a more severe impact on sensing and resource selection. Since an LS was sent in the previous meeting to RAN4 to ask for their feedback on switching time, according to their response, the UE behaviour regarding sensing and resource selection after carrier switching can be further studied.
Proposal 1: UE behaviour regarding sensing and resource selection caused by carrier switching can be further studied according to RAN4’s feedback.
2.2  Half duplex
The HD constraint on multiple carriers is different from that on single carrier. Different issues regarding HD may arise according to different band combinations.

· Intra-band CA

In case of intra-band CA, when the UE transmits on one carrier, the UE cannot receive information in the overlapped subframe of another aggregated CC. This will restrict the number of sensing subframes on other carriers. Therefore, if UE selects non-overlapped subframes across carriers for transmission, the sensing performance will degrade because sensing during selected subframes of all carriers will be skipped. 
A possible solution is to use fewer non-overlapped subframes across carriers. However, if UE transmits packets simultaneously across carriers, the total transmission power in the overlapped subframe may surpass the UE’s max power. Hence, the number of carriers on which UE does simultaneous transmission depends on the UE’s max transmission power.
· Inter-band CA

In case of inter-band CA, except for Tx/Rx chain sharing, it can be assumed that the UE can transmit and receive at the same time without HD constraint. It is possible that UE transmits packets simultaneously across multiple carriers. Therefore, UE should focus on how to handle the limitation of transmission power when the transmission TTIs overlap.
  Observation 1: The limitation of UE’s transmission power has an impact on resource selection for mode-4 CA.
2.3  Power allocation on multi-carrier
In Rel.14, transmission power sharing between SL and UL transmission was discussed. The UE will reduce the power or drop the SL or UL packet according to the PPPP value of the sidelink if UL and SL transmissions overlap. In case of Rel.15 CA, there is a similar issue of power sharing across multiple carriers. In such a situation, the same strategy can be applied.
· Tx power reduction

        UE should at least reduce the Tx power of the transmission with lower PPPP. If the PPPPs of multiple transmissions are the same, UE can randomly reduce transmission power of certain carriers or reduce transmission power based on other factors, the latter solution is up to UE implementation. For example, CBR can be considered: transmission power on a carrier with relatively bigger CBR can be reduced. 
· Avoid simultaneous transmission
The PRR performance of the transmission with reduced transmission power may have an impact on PRR performance. In order to avoid performance degradation, UE can avoid simultaneous transmission across carriers.

One possible solution is that UE can shift the time of transmission on some carriers. But the latency requirement of packets should be guaranteed. What’s more, it should be studied whether the time shift will trigger resource selection and whether there is a spec impact.
Another solution is to drop packets. For example, the transmission with the lower PPPP value can be dropped. The problem is that the lower priority packet will always be dropped. Hence, a mechanism to avoid continuously dropping the same packet for certain times should be supported. If the PPPPs of multiple transmissions are the same, UE can randomly reduce transmission power of certain carriers or reduce transmission power based on other factors, the latter solution is up to UE implementation.
Proposal 2: In case where UE cannot transmit packets simultaneously across multiple CC due to transmission power limitation, at least packet dropping based on PPPP should be supported.
Proposal 3: If packet dropping is supported, continuous dropping of the same packet should be avoided.
3 Summary
In this contribution, the following observations and proposals are made:
Proposal 1: UE behaviour regarding sensing and resource selection caused by carrier switching can be further studied according to RAN4’s feedback.
  Observation 1: The limitation of UE’s transmission power has an impact on resource selection for mode-4 CA.

Proposal 2: In case where UE cannot transmit packets simultaneously across multiple CC due to transmission power limitation, at least packet dropping based on PPPP should be supported.

Proposal 3: If packet dropping is supported, continuous dropping of the same packet should be avoided.
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