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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]According to RAN2#121bis-e meeting, the agreement related to whether/when the shared COT and/or the enhanced LCP should be used by UE, was quite limited to some conditions e.g. if PDU not generated before COT arrival.
This contribution would further discuss the following issues:
· What should be the sub-cases for UE to use shared COT and how the UE can make the decision to use it;
· Whether the enhanced LCP should include the part of changing LCH selection (i.e. based on CAPC).

Discussion
Condition to determine the COT usage
In the last meeting, different scenarios for COT usage were discussed[1].
	RAN2 #121bis-e chairman minutes:
[bookmark: _Hlk134538434][Chair]: Seems there are 4 sub-cases altogether
· Case1a: PDU generated before COT arrival, and the PDU does not satisfy COT requirement (either not to the initiating UE, or CAPC value is higher)
· Case1b: PDU generated before COT arrival, and PDU does satisfy the COT requirement
· Case2a: PDU not generated before COT arrival, and no data in RLC buffer satisfying the COT requirement (either no data to the initiating UE, or although there is data to the initiating UE, yet the CAPC value is higher)
· Case2b: PDU not generated before COT arrival, and there is data in RLC buffer satisfying the COT requirement
Where for Case-1a) and Case-2a), there is no alternative but can only rely on type-1 LBT. I.e., the uncertainty, or the possibility of using type-2 LBT only comes from Case-1b) and Case-2b).


For case 1a, our understanding is that there may be another alternative besides relying on type-1 LBT, which is:
· Use the shared COT for a new transmission to generate a new PDU.
Our understanding is that this is possible because of the following reasons:
1. The UE is assumed to use the shared COT as much as possible, so if the generated PDU does not satisfy the COT requirement, the only way to still use the shared COT is to use it for a new PDU;
2. If the UE uses the shared COT for a new PDU and performs a type-2 LBT, it is more likely that the new PDU can be transmitted successfully comparing to the old PDU which has been generated and can only base on type-1 LBT;
[bookmark: _Ref134545830]Observation 1: If PDU was generated before COT arrival, and the PDU does not satisfy COT requirement, the only way to still allow the UE to use the shared COT and perform type-2 LBT would be to use it for a new PDU.
However, this is a new case which has not been fully discussed during the meeting. RAN2 should first discuss whether this case can be supported, in order to make the UE have more chances to use the shared COT.
[bookmark: _Ref134545843]Proposal 1: RAN2 to confirm the following two alternatives are possible for Case1a (PDU generated before COT arrival, and the PDU does not satisfy COT requirement):
· Alternative 1: Perform type-1 LBT for the generated PDU;
· Alternative 2: Use the shared COT and perform enhanced LCP for a new generated PDU;
The next question is that, how the UE can determine whether to use shared COT or not? 
For case 2b, we have agreed that:
· If the resource to be used is within a shared COT, and if PDU not generated before COT arrival, and there is data in buffer satisfying COT requirement, at least enhanced LCP should be allowed. FFS on the condition for UE to use enhanced LCP. FFS on spec impact.
However, the decision may be actually very hard to make, e.g. in the following cases:

	· Case1a: PDU generated before COT arrival, and the PDU does not satisfy COT requirement (either not to the initiating UE, or CAPC value is higher)

	UE may perform type-1 LBT for the generated PDU, or, if UE would like to still use the COT (e.g. does not want to waste the COT, new higher priority LCH in buffer), it may decide to use it.

	· Case2b: PDU not generated before COT arrival, and there is data in RLC buffer satisfying the COT requirement

	UE may use the COT and perform enhanced LCP, or UE may not use the COT and perform type-1 e.g. if the UE’s highest priority LCH is not towards the COT initiating UE


We think the simplest way to determine whether a shared COT should be used by the UE or not, can be leaving it to UE implementation.
[bookmark: _Ref134545832]Observation 2: There are various factors to be considered by a UE whether a shared COT should be used or not, e.g. the CAPC/destination of the highest priority LCH, the number of LCHs which can be transmitted using the COT, etc.
[bookmark: _Ref134545845]Proposal 2: For case 1a (PDU generated before COT arrival, and the PDU does not satisfy COT requirement) and case 2b (PDU not generated before COT arrival, and there is data in RLC buffer satisfying the COT requirement), it is up to UE implementation whether to use the shared COT or not.
LCP enhancement

For LCP enhancement, the following two aspects may be affected:
· Selection of destination: The UE prioritizes 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
[bookmark: _GoBack]The first bullet has been agreed as follows:
#121bis-e meeting Agreement:
If a UE decides to use the resource in a shared COT, and when enhanced LCP is decided to be used, for destination selection step in enhanced LCP, at least further restrict the destinations to be the candidates allowed by the COT (as defined by RAN1).
For the second bullet, however, there are concerns from companies to restrict the LCH selection based on CAPC. The concerns are mainly about, e.g. high-priority LCH may be dropped in order to use the shared COT and do the LCP enhancement.
Moreover, another problem we identified is about the number of LCHs that can be transmitted using the shared COT. E.g. if the shared COT has a CAPC requirement=1, and only one LCH can satisfy this requirement while a number of LCHs cannot, then all the other LCHs have to be dropped and the generated PDU may only have one LCH with a lot of paddings. E.g.:


[bookmark: _Ref134545884]Observation 3: If CAPC based restriction is applied for enhanced LCP, the generated PDU may end up with only a small number of LCHs and a lot of paddings.
The problems for these paddings are twofold: 
· A lot of LCHs may not be able to be transmitted, which means a UE delayed the transmissions for those LCHs just in order to use the shared COT;
· When it comes to different UEs, if UE1 transmits less LCH with satisfied CAPC with a lot of paddings, it can access the channel using type-2 LBT, but UE2/UE3/UE4 cannot access the channel during the same duration of the shared COT, even it has more LCHs to transmit (e.g. with legacy LCP).
The second one can cause fairness issue. 
[bookmark: _Ref134545885]Observation 4: It would be unfair if UE1 transmits less LCH with satisfied CAPC with a lot of paddings, it can access the channel using type-2 LBT, but UE2/UE3/UE4 cannot access the channel during the same duration of the shared COT, even it has more LCHs to transmit (e.g. with legacy LCP).
Therefore, we propose that RAN2 should discuss this padding issue and the CAPC based LCH selection can only be supported if this issue can be solved.
[bookmark: _Ref134545889]Proposal 3: CAPC-based LCH selection should only be supported if the following padding issue can be solved:
· When CAPC-based restriction is applied for enhanced LCP, the generated PDU may end up with only a small number of LCHs and a lot of paddings. It would be unfair if UE1 transmits less LCH with satisfied CAPC with a lot of paddings, it can access the channel using type-2 LBT, but UE2/UE3/UE4 cannot access the channel during the same duration of the shared COT, even it has more LCHs to transmit (e.g. with legacy LCP).

Conclusion
Based on the discussion, we have the following proposal:
For condition for COT usage:
Observation 1: If PDU was generated before COT arrival, and the PDU does not satisfy COT requirement, the only way to still allow the UE to use the shared COT and perform type-2 LBT would be to use it for a new PDU.
Observation 2: There are various factors to be considered by a UE whether a shared COT should be used or not, e.g. the CAPC/destination of the highest priority LCH, the number of LCHs which can be transmitted using the COT, etc.
Proposal 1: RAN2 to confirm the following two alternatives are possible for Case1a (PDU generated before COT arrival, and the PDU does not satisfy COT requirement):
· Alternative 1: Perform type-1 LBT for the generated PDU;
· Alternative 2: Use the shared COT and perform enhanced LCP for a new generated PDU;
Proposal 2: For case 1a (PDU generated before COT arrival, and the PDU does not satisfy COT requirement) and case 2b (PDU not generated before COT arrival, and there is data in RLC buffer satisfying the COT requirement), it is up to UE implementation whether to use the shared COT or not.
For LCP enhancement:
Observation 3: If CAPC based restriction is applied for enhanced LCP, the generated PDU may end up with only a small number of LCHs and a lot of paddings.
Observation 4: It would be unfair if UE1 transmits less LCH with satisfied CAPC with a lot of paddings, it can access the channel using type-2 LBT, but UE2/UE3/UE4 cannot access the channel during the same duration of the shared COT, even it has more LCHs to transmit (e.g. with legacy LCP).
Proposal 3: CAPC-based LCH selection should only be supported if the following padding issue can be solved:
· When CAPC-based restriction is applied for enhanced LCP, the generated PDU may end up with only a small number of LCHs and a lot of paddings. It would be unfair if UE1 transmits less LCH with satisfied CAPC with a lot of paddings, it can access the channel using type-2 LBT, but UE2/UE3/UE4 cannot access the channel during the same duration of the shared COT, even it has more LCHs to transmit (e.g. with legacy LCP).
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