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Introduction
In this contribution, we discuss remaining issues and corrections for NR V2X specifications regarding physical layer procedures.
Converting SPS periodicity from Millisecond to slot
For sidelink NR V2X operating in resource allocation mode 2, an important open issue is how to convert SPS periodicity to number of slot. 
In SPS resource reservation mode, for every transmission at resource Rx,y, the UE can signal a periodicity of p millisecond, where the resource Rx,y offset by p millisecond should be also considered as reserved by other UE in the system. As the resource selection procedure is performed on logical slots within the transmission pool, 
(i) The transmitting UE need to convert from the current resource Rx,y in logical slot and periodicity p to the next SPS period resource Rx’,y in logical slot
(ii) Any other sensing UE also need to convert from the current resource Rx,y in logical slot and periodicity p to the next SPS period resource Rx’,y in logical slot
(iii) The conversion in (i) and (ii) need to be identical.
Due to configuration of SLSS slots, reserved slots, unusable downlink slot in TDD licensed spectrum, etc., It is possible that some physical slot may not be within the transmission pool of the UE. In particular, it may happen that the physical slot corresponding to Rx,y shifted by p millisecond is not in the same transmission pool as Rx,y. In such case, an exception handling need to be specify, so that both the transmitter UE and the sensing UE has a common understanding of where the resource for the next SPS would be. 
After extensive debate in RAN1#103e, the following options are on the table:
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.”

In Option 1, the periodicity P is first converted to a number of logical slots P’. This conversion follows a formula that takes into account number of reserved slots, SLSS slots, number of unusable DL slots and pool definition bitmap in a long period of time. P’ can then be view as the average number of logical slots in the pool within any period of P millisecond, as long as the time period in the P to P’ conversion formula is properly chosen. Due to the irregularity of how the logical slots in the pool are distributed in time, the actually slots in any P millisecond may not be the same as P’. Then, by counting P’ in the logical slots belong to the pool, there may be jittering of the SPS resources compared to the desired periodicity of the resource. In some case, the SPS resource may come too early, before the packet arrives, which will trigger a resource selection. In some other case, the SPS resource may come late, after the PDB expires, which again should trigger resource selection. If the fluctuation in the difference between P’ and the actual logical slots in the pool is large, there will be more undesired resource selection and system performance will be impacted. At the other hand, keeping the fluctuation low put a constraint on how the pool configuration is done.
In Option 2, In Option 1, the periodicity P is also first converted to a number of logical slots P’. The difference here is now the conversion formula does not take the pool definition bitmap into account. So P’ is the average number of logical slots within any period of P millisecond, in and outside of the concerning pool. By doing this, the fluctuation between P’ and the actual total logical slot is significantly lower. The downside is that the determined SPS resource may not fall within the concerned transmission pool. How to handle this exception is the key difference between the 3 sub-options.
For sub-option 2-1: there is no exception handling, e.g. it’s up to UE implementation. This is clearly undesirable. 
For sub-option 2-2: the intention is to enforce pool configuration in a way that the determined SPS resources has to always be within the resource pool. Assuming a certain slot t is in the pool, this constraint means that t +P’, t+2*P’, …. , must also be in the pool for all supported value of periodicity P. Let d be the greatest common divisor between P’ and the pool configuration bitmap length, all logical slots will be partitioned into d different groups, e.g. (d, 2*d, 3*d,….); (d+1, 2*d +1, 3*d + 1); (d+2, 2*d +2, 3*d + 2);….; (d+d-1, 2*d +d-1,3*d + d-1) where each group can either be in the pool or out of the pool. Since the value of P would depend on the traffic condition on the supported application, d can be anything, including 1 or 2. If d is 1, we can only either configure no pool, or all the slots has to be in the pool. If d is 2, we can either configure no pool, 50% pool, or all slot in the pool. If it is 50% pool, the slots in pool has to be equally space. Based on this analysis, this is very strict constraint on pool configuration
Sub-option 2-3: introduce exception handling for the case where t+P happens to be out of the configured pool. This does not alleviate us from the problem of proper pool configuration. However, the condition for good configuration can be much less stringent, where we only need to minimize the amount of case where t+P falls out of the pool.
Option 3 is the most straight forward option. Since P’ is counted in physical slot, it’s just a matter of applying 
P’ = P * mu
Where mu = 1 for 15KHz SCS, 2 for 30kHz SCS, and 4 for 60kHz SCS. There will be no fluctuation between P’ and the actual number of slots within any P millisecond. We still need proper pool configuration such that the case where t+P’ is not in pool configuration is minimal. If that case does happen, we apply the exception handling rule.
In Option 4, P’ is counted on all slot available for SL communication. In principle, it works similarly to Option 3 without exception handling rule. There will be fluctuation between P’ and actually number of slot within each P millisecond. As there is no exception handling rule, the pool configuration problem will be very challenging, to the point of impossible, as shown in the analysis of Option 2-3.
Based on this analysis, we think the best solution is Option 3. There will be some specification impacts but the changes will be very small. The logic is straightforward, and hence UE implementation is much simpler.
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· If the physical slot after P ms is not in the resource pool, the next slot in the resource pool should be used instead.

Conclusion
Proposal 1: Adopt 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.
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