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1. Introduction
In this contribution, we provide our views on the remaining issues of SL slot index.
2. Discussion
2.1 Logical slot index definition
In the previous meeting, the issue of how to interpret the “Resource reservation period” in the SCI format 1-A was discussed. The following options were listed:
	Q2. What option can you accept for the interpretation of sidelink slot for resource reservation period?
· Option 0: No additional agreement
· Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
· P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).
· Option 2: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ can be less than P’).
· Option 2-1: No further change
· Option 2-2: Add “UE expects  belong to the set of slots assigned to the resource pool.”
· Option 2-3: Add “If slot  is not in the resource pool, the next slot in the resource pool should be used instead.”
· Option 3: If a UE transmits a SCI format 1-A in slot n in a resource pool, “Resource reservation period” P in the SCI format 1-A indicates the period in terms of ms.
· If the physical slot after P ms is not in the resource pool, the next slot in the resource pool should be used instead.
· Option 4: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in he slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
·  Add “UE expects  belong to the set of slots assigned to the resource pool.”


[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939] 
For Option 0 and Option 2-1, if the reserved slot is not located in the resource pool, it is up to UE implementation to handle this case. The UE may perform resource re-selection or just drop this packet. By the first behavior, the additional re-selection would increase the interference of the system, and reduce the reliability of the system because the reservation efficiency is degraded due to higher possibility of invalid reservation signaling. For the second one, the performance of PRR of the UE would decrease. If that UE behavior happens frequently in a resource pool, it would also severely decrease the system performance in the resource pool. 
Regarding Option 1, if P’ which is derived from the indicated “Resource reservation period” is counted in , the actual physical interval would be much longer than the indicated resource reservation period. It means that the delay of the packet would highly increase. Consequently, the interval between two packets is not matched to the packet arrival interval. For example, the candidate values of resource reservation period configured by higher layer parameter are {0ms, 10ms, 20ms, 50ms, 100ms, 500ms,1000ms}, and N is equal to 9 according to the TDD configuration. The SCI is transmitted in . If the period of the packet is 10ms, and the resource reservation period indicated in SCI format 1-A is 10, then, P’ = ceil (9/20*10) = 5, i.e., the actual reserved resource is . However, the physical interval between the SCI and the reserved resource is 40ms which is significantly larger than 10ms. Moreover, the large latency introduced by the sparse pool configuration will accumulate as the reservation period increases, so the resource reservation, especially the resource reservation corresponding to TBs with larger reservation period, is more likely to exceed the corresponding PDBs, thus turns into more frequent resource reselection or packet loss due to expiration of packet. To solve the latency issue with option1, changes to formula in 8.1.7 are inevitable, i.e., the meaning of N should be redefined. However, RAN2 had initiated an e-mail discussion on N which has been used in SL CG determination and already agreed in [Post111-e][705][V2X] Proposal 2-1 and 2-2 to reuse the existing RAN1 definition of N. Any changes to N will introduce misalignment between RAN1 and RAN2, e.g., to affect the SL CG determination in TS 38.321, which is not desirable at the maintenance stage. 


By Option 2-2, the Tx UE is required to guarantee the indicated slot within the resource pool for each reservation. In other words, it imposes the responsibility on the UE to resolve this misalignment issue, which inevitably increases the UE implementation complexity. Considering that the number of candidate resources free from this issue may be limited, the resource colliding rate between different UEs would be high, which then further affect the system performance similar to option 2-1.
On the other hand, by Option 2-3 or Option 3, if the indicated resource is not in the resource pool, the next slot in the resource pool can be used instead. It can avoid the severe performance loss of the packet compared to option 0 or option 2-1, and achieve better delay performance than option 1, while at the same time does not complicate the UE implementation to guarantee the resource reservation always within the resource pool. Some companies argued in the last meeting that such shifting would lead to conflicts between the resources reserved by SCIs transmitted in different slots. However, resource conflict is not a problem exclusive to opition2-3/option3. Even for other options, such as option1, resource collisions are still inevitable, resources reserved by SCIs with different reservation periods may be in conflict. Secondly, resource conflict is not a new problem in R16 sidelink. The R16 resource allocation mechanism is designed considering resource collision, and can be used to handle this situation as long as a uniform interpretation of reservation period is defined and all UEs maintain the same understanding of the location of the reserved resources after sending/receiving a SCI.
Therefore, Option 2-3 or Option 3 is preferred. According to the above, we have the following proposals:
[bookmark: _Ref61544334]Proposal 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in .
[bookmark: _Ref61544343]Proposal 2: If slot  is not in the resource pool, the next slot in the resource pool should be used instead.
And the following TP is provided:
	TS 38.214-g40
[bookmark: _Toc29673243][bookmark: _Toc29673384][bookmark: _Toc29674377][bookmark: _Toc36645607][bookmark: _Toc45810656][bookmark: _Toc60777232]8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
=====omitted=====
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the selected sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of msec to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers. is counted in .If slot  is not in the resource pool, the next slot in the resource pool should be used instead.



3. Conclusion
In this contribution, we have the following proposal:
Proposal 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in .
Proposal 2: If slot  is not in the resource pool, the next slot in the resource pool should be used instead.
Reference
[1] [bookmark: _Ref47621775]3GPP TS 38.214, “NR; Physical layer procedures for data”, v16.4.0 (2021-01). 
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