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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN2#121 meeting, the following agreement was reached[1]:
Agreement on SL LCP and COT
1: 	UE can select 1/ either to do a changed-LCP, in order to satisfy the COT requirement, and to do the type-2 LBT (How to do the LCP can be decided after RAN1 agreement) 2/ or to do a legacy-LCP, e.g. using type-1, type-2 LBT. FFS on the need of assistance INFO to initiating UE. FFS on spec impact, e.g., conditions for UE to choose either solution.
In this contribution, we would further discuss the spec impact related to COT sharing and LCP.

Discussion
In the last meeting, different scenarios for COT usage as well as how to handle those scenarios were discussed[2]. As a way-out, the agreement was reached to allow the UE to either to do a changed LCP or a legacy LCP when there was a shared COT. However, it is still not clear about the whole procedure of whether/how the shared COT is used based on a changed/legacy LCP.
We would like to split the issue of shared COT and LCP to the following question to figure out how it works.
Question 1: How the UE determine whether to use shared COT or not before the MAC PDU generation?
If the shared COT arrives before the MAC PDU generation, it should be discussed whether it can be used. For this case, considering the LCP is still not performed, and an enhanced LCP is agreed to be used, the shared COT is likely to be used unless the LCP cannot satisfy the CAPC value requirement anyway. One simple example is that if there are no MAC CE/SCCH to be transmitted and the CAPC values for all logical channel(s) are higher than the CAPC value indicated in the COT sharing information. In this case, it will end up with a MAC PDU with a CAPC value which is sure to be bigger than the CAPC value indicated in COT. 
[bookmark: _Ref131763495]Observation 1: If there are no MAC CE/SCCH to be transmitted and the CAPC values for all logical channel(s) are higher than the CAPC value indicated in the COT sharing information, the generated MAC PDU will not satisfy the CAPC requirement to use the COT.
However, besides the case mentioned above, it is hard to know whether or not the later generated MAC PDU can satisfy the CAPC requirement to use the COT, as the LCP does not start yet and which logical channel(s) is going to be selected can be affected by a lot of factors. So, when the shared COT arrives before the MAC PDU generation, it seems easier to leave it to UE implementation whether to use the shared COT, e.g. by considering the potential logical channel(s) to be selected etc. Therefore, we propose:
[bookmark: _Ref131763499]Proposal 1: If the shared COT arrives before the MAC PDU generation, it is up to UE implementation whether to use the shared COT or not.
Then according to the agreement, the situation would be plain:
· If the UE chooses to use the shared COT, then the changed-LCP would be performed to satisfy the COT requirement and the UE would finally use type-2 LBT 
· If the UE chooses not to use the shared COT, then the legacy LCP would be performed and the UE would finally use type-1 LBT
The next question is:
Question 2: What should it looks like for the ‘changed-LCP’?
Although we agree that ‘How to do the LCP can be decided after RAN1 agreement’, in this contribution we would like to briefly discuss what the potential spec impact is on LCP and related procedures. The following two aspects may be affected as an example:
· Selection of destination: The UE may e.g. prioritize to select the initiating UE (who shares the COT) or a third UE as the final destination for transmission, which is under discussion in RAN1;
· Selection of logical channel(s): The UE may e.g. select the logical channel(s) whose CAPC is lower or equal than the CAPC associated with the shared COT, to satisfy the COT requirement
Besides the two above, one procedure which also belongs to the LCP is the procedure for allocation of sidelink resources, as follows:
	TS 38.321
[bookmark: _Toc131023488]5.22.1.4.1.3	Allocation of sidelink resources
The MAC entity shall for each SCI corresponding to a new transmission:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.22.1.4.1.2 for the SL grant with SBj > 0 are allocated resources in a decreasing priority order. If the sPBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the sPBR of the lower priority logical channel(s);
2>	decrement SBj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.22.1.4.1.2 are served in a strict decreasing priority order (regardless of the value of SBj) until either the data for that logical channel or the SL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
<OMITTED…>


For each sidelink grant, the MCS is selected by the UE itself. After MCS selection, the sidelink grant, the selected MCS, and the associated HARQ information would be delivered to HARQ Entity. The HARQ entity then performs the sidelink process association and instructs the associated process to trigger a new transmission, which are performed on the resource indicated in the sidelink grant and with the selected MCS, and based on corresponding LCP procedure. 
[bookmark: _Hlk131628793]That is to say, if the MCS can be well selected by the UE (e.g. based on implementation), it is possible that the selected sidelink grant can just accommodate all the logical channels which satisfy the COT requirement, and thus the generated MAC PDU would also satisfy the COT requirement. In that case, even the selection of logical channel(s) is not changed, the LCP procedure has also been enhanced by selecting suitable MCS by the UE to make use of the shared COT. In this way, we don’t need to have per-logical channel CAPC restriction, which seems complicated.
[bookmark: _Ref131763496]Observation 2: It is possible that the selected sidelink grant can just accommodate all the logical channels which satisfy the COT requirement by selecting a suitable MCS by the UE.
[bookmark: _Ref131763500]Proposal 2: RAN2 to discuss whether the ‘changed-LCP’ can be based on the change of MCS selection (i.e. selecting a suitable MCS by UE to make the selected sidelink grant can just accommodate all the logical channels which satisfy the COT requirement) without adding new per-logical channel CAPC restriction.
Question 3: What is the impact of shared COT towards an already-generated MAC PDU?
The shared COT may only be considered after the MAC PDU generation, e.g.:
· When the shared COT arrives before the MAC PDU generation, and the UE chooses not to use the shared COT and to do a legacy LCP;
· When the shared COT arrives after the MAC PDU generation.
According to RAN1 agreement
· A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.
[bookmark: _Hlk131629952]So, for the case when the generated MAC PDU satisfies the CAPC requirement, we can simply follow the RAN1 agreement.
However, if the CAPC requirement is not satisfied, it is not clear what should the UE do. Would the UE prioritize to transmit the generated MAC PDU and ignore the shared COT, or would the UE prioritize to use the shared COT for a new transmission and make the generated MAC PDU discarded, or be regarded as pending data which should be transmitted latter? Therefore, we propose:
[bookmark: _Ref131763501]Proposal 3a: RAN2 to confirm that the generated MAC PDU can be transmitted utilizing the shared COT, if the CAPC value of this MAC PDU is equal or smaller than the CAPC value indicated in the COT sharing information.
Proposal 3b: RAN2 to discuss how to handle the generated MAC PDU if the CAPC value of this MAC PDU is NOT equal or smaller than the CAPC value indicated in the COT sharing information:
· Option 1: Use the shared COT for a new transmission and discard the generated MAC PDU
· Option 2: Use the shared COT for a new transmission and regard the generated MAC PDU as pending TB for re-transmission
· Option 3: Do not use the shared COT and transmit the generated MAC PDU using type-1 LBT

Conclusion
Based on the discussion, we have the following proposal:
Observation 1: If there are no MAC CE/SCCH to be transmitted and the CAPC values for all logical channel(s) are higher than the CAPC value indicated in the COT sharing information, the generated MAC PDU will not satisfy the CAPC requirement to use the COT.
Observation 2: It is possible that the selected sidelink grant can just accommodate all the logical channels which satisfy the COT requirement by selecting a suitable MCS by the UE.

Proposal 1: If the shared COT arrives before the MAC PDU generation, it is up to UE implementation whether to use the shared COT or not.
Proposal 2: RAN2 to discuss whether the ‘changed-LCP’ can be based on the change of MCS selection (i.e. selecting a suitable MCS by UE to make the selected sidelink grant can just accommodate all the logical channels which satisfy the COT requirement) without adding new per-logical channel CAPC restriction.
Proposal 3a: RAN2 to confirm that the generated MAC PDU can be transmitted utilizing the shared COT, if the CAPC value of this MAC PDU is equal or smaller than the CAPC value indicated in the COT sharing information.
Proposal 3b: RAN2 to discuss how to handle the generated MAC PDU if the CAPC value of this MAC PDU is NOT equal or smaller than the CAPC value indicated in the COT sharing information:
· Option 1: Use the shared COT for a new transmission and discard the generated MAC PDU
· [bookmark: _GoBack]Option 2: Use the shared COT for a new transmission and regard the generated MAC PDU as pending TB for re-transmission
· Option 3: Do not use the shared COT and transmit the generated MAC PDU using type-1 LBT
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