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1 Introduction
At RAN2#121 [1], RAN2 made the following agreement on SL LCP and COT:
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 discuss further details on the required changes to SL LCP and further details related to the FFSs in the above agreement.

2 Discussion
RAN1 has discussed the rules associated with COT sharing requirements.  In essence, there are two requirements to be checked by a transmitting UE before it can share a COT initiated by another UE:
· A). The transmitting UE should be the target receiver of the transmission that initiated the COT  

· B). The CAPC of the data transmitted by the transmitting UE should be less than or equal to the CAPC used when the COT was initiated

While requirement A) is still pending RAN1 discussions, the understanding is that it leads to some restriction in the allowable source and/or destination L2 IDs that can be used in the transmission when the transmitting UE assumes it is sharing the COT.  On the other hand, requirement B) is a restriction on the CAPC associated with the LCHs which can be multiplexed into a TB.  
In the RAN2 agreement from RAN2#121 given above, a “change-LCP”, in our understanding, refers to an LCP restriction on the grant that applies requirements A) and B) from RAN1.  Specifically, requirement A) will involve selecting a destination that corresponds to a target receiver of the transmission that initiated the COT.  On the other hand, requirement B) consists of selecting data from a LCH associated with that destination such that the CAPC requirement is met for that LCH.

As was observed by several companies at RAN2#121, solution 1/ aims at maximizing COT sharing at the UE.  In general, this improves the overall usage of the unlicensed medium.

Observation 1:
Applying an LCP restriction on L2 ID and CAPC to a grant based on COT information should be prioritized as it maximizes COT sharing opportunities and fairness. 

Despite the benefit of solution 1/, there are specific cases which may make it difficult for a UE to transmit high priority data.  For example, if each of the grants considered by the UE fall in a shared COT initiated by another UE, but none of these shared COTs allow the transmitting UE to transmit high priority data associated with a non-allowed destination, the UE may never transmit such data.  While this is an extreme condition, it illustrates that always applying an LCP restriction may be problematic in some scenarios. 
Observation 2:
In some specific scenarios, always applying an LCP restriction based on L2 ID and CAPC may make it difficult for the transmitting UE to meet the latency requirements of its data.
Given the situation, what should be avoided by RAN2 is leaving the decision between 1/ and 2/ to UE implementation, as this may result in less COT sharing than is possible, or in no COT sharing at all if UEs were to always include the highest priority data into a grant.
Proposal 1:
A UE applies LCP restriction on a grant to satisfy COT sharing requirements when the grant is within a COT, except in specific cases defined by specification.

One clear exception case for an LCP restriction is when the UE is able to determine that the conditions for maintaining the shared COT are not met.  Specifically, the UE which initiates a shared COT may transmit the COT information with its transmission.  At the time the transmitting UE is determining the data to include in a grant, if the transmitting UE is already aware that the minimum time between transmissions to share a COT has been exceeded at the time of the grant, the transmitting UE may already know that it will be forced to perform type 1 LBT.  This can be determined by lack of SCI transmissions for a period of time between the initiation of the COT and the time when the UE processes the grant. 
Proposal 2:
A UE can perform legacy LCP (no LCP restriction for COT sharing required) when the UE has determined at the time of the grant that the COT cannot be maintained due to a lack of transmissions by other UEs (i.e., based on SCI detection).

Another exception case would be when the LCP restriction may result in the possibility of not performing a timely transmission of data pending for transmission at the UE.  In particular, pending data from logical channels with high priority, possibly in comparison to other pending data at the UE, should be allowed to be transmitted in a shared COT, despite the UE having to perform type 1 LBT within the shared COT.  How to determine such high priority scenario may require further discussion.  For example, the network may (pre)configure the allowable SLRBs or SL LCHs that may result in the UE applying type 1 LBT despite the presence of a shared COT.  In such case, the UE can perform legacy LCP and type 1 LBT if data associated with such logical channels/destinations is available for transmission.  Another specific example would be to allow transmission of data with a CAPC which is larger than the one used for COT initiation when the remaining PDB of that data is below some critical level.  Again, the transmitting UE would be best suited to include the data in the grant rather than adhere to the COT sharing requirement.  
Proposal 3:
A UE can perform legacy LCP (no LCP restriction for COT sharing required) based on a condition associated with priority and/or PDB of data to be transmitted.

When the UE decides to perform legacy LCP, and the resulting data multiplexed into the grant does not meet the COT sharing requirements from RAN1, the UE should then perform type 1 LBT for that grant.

Proposal 4:
The UE performs type 1 LBT for a grant which occurs in a shared COT but where the UE has included data that does not meet the COT sharing requirements.
Regarding assistance information, the main advantage of this approach is that is removes the need for an LCP restriction at the UE.  Specifically, in NR-U, when the UE receives a grant from the network, it performs LCP without considering any restriction on the CAPC associated with the grant.  The main reason for this is that the network receives BSR and should, in general, be aware of the priority (and CAPC) of all data in the UE’s buffers.  In essence, assistance information for the SL case would serve the purpose of BSR so that UE initiating the shared COT can adapt the shared COT to the data to be transmitted by the UE using the shared COT.
Considering RAN2 has already agreed to support LCP restriction based on COT sharing rules, there now seems less motivation for assistance information. 

Observation 3:
Assistance information was proposed as a way to avoid the use of LCP restriction at the UE. 

Furthermore, whether assistance information for the case of groupcast/broadcast is feasible is also not clear.  Theoretically, it would require each of the UEs associated with a specific group or broadcast L2 ID to provide assistance information to all other UEs which may potentially initiate a COT.  The overhead of such an approach (including the need to perform LBT to send this information in the first place) may be quite large.  In addition, it is not clear how a UE that is not interested in a specific service (L2 ID) would receive the assistance information related to pending transmissions associated with that L2 ID.  This would seem to require the need for a global L2 ID to be used when sending the assistance information to fully avoid the need for an LCP restriction.  
Observation 4:
How to send assistance information for the groupcast case is not clear. 

Based on these two observations, there seems no need to further pursue the use of assistance information for the purposes of COT sharing.
Proposal 5:
RAN2 does not pursue the use of assistance information for COT sharing.

3 Conclusion
In this contribution, the following observations were made on LCP impacts for COT sharing:
Observation 1:
Applying an LCP restriction on L2 ID and CAPC to a grant based on COT information should be prioritized as it maximizes COT sharing opportunities and fairness. 

Observation 2:
In some specific scenarios, always applying an LCP restriction based on L2 ID and CAPC may make it difficult for the transmitting UE to meet the latency requirements of its data.

Observation 3:
Assistance information was proposed as a way to avoid the use of LCP restriction at the UE. 

Observation 4:
How to send assistance information for the groupcast case is not clear. 

Based on these observations, the following conclusions are made.

Proposal 1:
A UE applies LCP restriction on a grant to satisfy COT sharing requirements when the grant is within a COT, except in specific cases defined by specification.

Proposal 2:
A UE can perform legacy LCP (no LCP restriction for COT sharing required) when the UE has determined at the time of the grant that the COT cannot be maintained due to a lack of transmissions by other UEs (i.e., based on SCI detection).

Proposal 3:
A UE can perform legacy LCP (no LCP restriction for COT sharing required) based on a condition associated with priority and/or PDB of data to be transmitted.

Proposal 4:
The UE performs type 1 LBT for a grant which occurs in a shared COT but where the UE has included data that does not meet the COT sharing requirements.

Proposal 5:
RAN2 does not pursue the use of assistance information for COT sharing.
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