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Introduction
In this contribution, we will further discuss two remaining issues on physical layer procedure:
· The slot index issues, including:
· Concerns on the slot index for TRIV and sensing
· Slot index for resource reservation period
· Tie-break issues for PSFCH Tx/Rx
The slot index issues
Concerns on the slot index for TRIV and sensing operation
In RAN1#103e meeting, the slot index interpretation for TRIV indication and sensing were discussed with following agreements:
	Agreements:
If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Time resource assignment” in the SCI format 1-A indicates it, the UE understanding is as follows:
· ti is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+ti is always the same as ti (including slot n+ti itself).
Agreements:
When a UE performs PSSCH resource selection procedure in sidelink resource allocation mode 2, the UE monitors SCIs for sensing operation over  in the sensing window.


The prerequisite of the above two agreements is that the Tx pool configuration should be known by sensing UE, otherwise the sensing can not perform properly. After further considering the partial coverage case, there are some concerns on the above two agreements. In general, if a UE is in-coverage UE, it can only follow the resource pool configuration from gNB; If a UE is an out-of-coverage UE, it can only follow the pre-configured resource pool configuration, the out-of-coverage UE has no knowledge about the resource pool configuration information provided by gNB. 
The issues for partial coverage is illustrated in Figure 1, at first time, 2 Tx pools are pre-configured by bitmap “11100111000……” and “0001100011……” for out-of-coverage UE, and 1 Tx pools is configured by gNB with bitmap “1110011100……”.  The Tx Pool of in-coverage is a subset pool of out-of-coverage, there is no mismatch issue, and UE1 and UE2 can correctly understand the TRIV for each other. However, when the network find the Uu load is increased, it need to adjust the Tx pool configuration for in-coverage UE, for example, gNB changes its Tx pool configuration from “1110011100……” to “1100011000……” , there is a mismatch issue between UE1 and UE2. UE2 can not correctly understand the TRIV of UE1, and vice versa.  


Figure 1: Potential mismatch issue between in-coverage and out-of-coverage

Based on the above analysis, in order to ensure the aligned Tx pools configuration between in-coverage and out-of-coverage. The only way is that gNB can only pick one or a subset of Tx pools from pre-configured Tx pools. However, this manner will extremely restrict flexibility of network configuration, and largely impact V2X deployment in licensed spectrum. We think this issue should further be checked with operator, whether such a strict restriction is accepted or not from operation’s perspective. 
If operator think such restriction is too strict for V2X deployment in licensed spectrum. The above agreements will have a problem, because it would be very difficult and unrealistic for a vehicle to update the pre-configured resource pool timely. In this sense, we think the logical slot will be the choice, since there is a default alignment between in-coverage and out-of-coverage in logical slot, no mismatch issue will happen.  
Observation 1: In order to support partial coverage with the agreements of RAN1#103e, gNB can only pick one or a subset of Tx pools from pre-configured Tx pools. This manner will extremely restrict flexibility of network configuration, and impact the deployment of V2X in licensed spectrum.
Observation 2: If logical slot index is used for TRIV or sensing, there is a default alignment between in-coverage and out-of-coverage in logical slot, and no mismatch issue will happen.
Proposal 1: Further check with operator whether the strict restriction of Tx pool configuration of observation 1 is acceptable or not. 
Slot index for resource reservation period
The interpretation of slot index for resource reservation period is still pending for discussion, the following potential options were well discussed in email discussion but no consensus:
	· 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)).
· Update the equation in 8.1.7 of TS38.214 (N is the number of slots belonging to the resource pool)
· 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.”



According to the discussion of section 2.1, using the slot index within a Tx pool will have some problem for partial coverage, therefore the option 1’ is not preferred currently. 
Regarding the remaining options, from slot jitter issue perspective, all the options are similar and require proper resource pool configuration. 
Option 2-3 and option 3 can ensure that the future reserved slots are located into the Tx pool, but will lead potential resource collision in the next slot. 
Option 2-1, option 2-2 and option 4 are in similar situation, all of them need proper resource pool configuration to ensure the future reserved slots are located into the Tx pool. Some companies think the resource pool configuration of these three options would be too strict. However, the reason for the strict configuration is mainly from the flexibility of the resource reservation period, i.e. allowing all the period values between [1:99]. If the periodicity for resource reservations is reasonably set, e.g. 20ms and 50ms, the configuration restriction is not too strict. There is a tradeoff between resource reservation period and configuration restrictions. Further comparing between option 2-1/2-2 and option 4, option 4 has no clear benefits, and option 2-1 and 2-2 has been used in LTE V2X in a long time. So, we propose option 2-1/2-2 is used for resource reservation period.
Proposal 2: Option 2-1/ 2-2 is preferred
· 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.”
Tie-break issues on PSFCH Tx/Rx
In general, the impacts due to PSFCH Tx/Rx prioritization are related with the corresponding cast type and HARQ-ACK status. 
If PSFCH Rx is deprioritized, all the skipped PSFCH receptions will be assumed as NACK, it will increase ACK-to-NACK error and cause unnecessary retransmission. 
If PSFCH Tx is deprioritized, the potential scenarios are analysis as following:
· Case 1: For ACK feedback of unicast or groupcast option 2(ACK-to-NACK error)
When the ACK feedback is deprioritized, the peer UE would deem the related PSFCH resource as DTX status, then it will retransmit the corresponding PSSCH, and lead to unnecessary retransmissions.
· Case 2: For NACK feedback of unicast or groupcast option 2(NACK-to-DTX)
When the NACK feedback is deprioritized, the peer UE would deem the related PSFCH resource as DTX status, both NACK and DTX status will lead to regular retransmission.  De-prioritization of this case has less impact to system performance. 
· Case 3: For NACK feedback of groupcast option 1 (NACK-to-ACK error)
When the NACK feedback of groupcast option 1 is deprioritized, the peer UE would deem the related PSFCH resource as ACK status, then the corresponding retransmission of the PSSCH would not be triggered.
Base on above analysis, it can be observed that the de-prioritization of NACK feedback for unicast or gourpcast option 2 has minor system impacts, and the de-prioritization of NACK feedback of groupcast option 1 should be  avoided due to ACK-to-NACK errors. 
[bookmark: _GoBack]Observation 3: The impacts due to de-prioritization of PSFCH Tx or PSFCH Rx:
· De-prioritization for PSFCH Rx and ACK feedback of unicast or gourpcast option 2 is similar, both of them would lead to unnecessary retransmission. 
· De-prioritization of NACK feedback for unicast or gourpcast option 2 has minor system impacts.
· De-prioritization of NACK feedback of groupcast option 1 would increase NACK-to-ACK errors.

Tie-break issue on PSFCH Tx and PSFCH Rx
According to the above observations, in case of tie-break issue on PSFCH Tx and PSFCH Rx, NACK feedback for unicast or gourpcast option 2 should be de-prioritized, and NACK feedback for gourpcast option 1 should be prioritized.
Proposal 3: For tie-bread issues between PSFCH Tx and PSFCH Rx
· NACK transmission for unicast or gourpcast option 2 should be de-prioritized when PSFCH Tx and PSFCH Rx have same priority.
· NACK transmission for gourpcast option 1 should be prioritized when PSFCH Tx and PSFCH Rx have same priority.

Tie break issue on PSFCH Tx and PSFCH Tx.
If p0-DL-PSFCH is provided, the  should satisfy , which means all the PSFCHs with same priority should be transmitted if K>0. There is no tie-break issue in this case. However, if K is zero, there is only one PSFCH will be transmitted, how to select the transmitted PSFCH is not clear in current specification.
If p0-DL-PSFCH is not provided, UE autonomously determines  PSFCH transmissions with ascending priority order as described in Clause 16.2.4.2 such that . In this case, if the number of PSFCH with smallest priority value is larger than , how to select the transmitted PSFCHs is not clear in current specification. 
With the consideration of the above observations, when multiple PSFCHs Tx have same priority, we prefer to prioritize the NACK transmission for gourpcast option 1, and de-prioritized NACK transmission for unicast or gourpcast option 2.
Proposal 4: For tie-break issue between PSFCH Tx and PSFCH Tx
· NACK transmission for unicast or gourpcast option 2 should be de-prioritized when PSFCH Tx and PSFCH Tx have same priority.
· ACK transmission for gourpcast option 1 should be prioritized when PSFCH Tx and PSFCH Tx have same priority.
Proposal 5: Adopt the following TP for 38.213. 
	[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336][bookmark: _Toc36498211][bookmark: _Toc45699239][bookmark: _Toc52208401]16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit  PSFCHs and receive PSFCHs, and
-	transmissions of the  PSFCHs would overlap in time with receptions of the  PSFCHs
the UE transmits or receives only a set of PSFCHs corresponding to the smallest priority field value, as determined by a first set of SCI format 1-A and a second set of SCI format 1-A [5, TS 38.212] that are respectively associated with the  PSFCHs and the  PSFCHs. When the smallest priority field value of the first set is the same as that of the second set, if the PSFCHs with smallest priority field value in the first set are associated SCI format 2-A with cast type indicator value of “11 or SCI format 2-B, UE transmits the first set of PSFCHs. When the smallest priority field value of the first set is the same as that of the second set, if all the PSFCHs with smallest priority field value in the first set are associated with SCI format 2-A with cast type value of “01” or “10”, UE receives the second set of PSFCHs.

If a UE would transmit  PSFCHs in a PSFCH transmission occasion, the UE transmits  PSFCHs corresponding to the smallest  priority field values indicated in all SCI formats 1-A associated with the PSFCH transmission occasion. If the  is smaller than the number of PSFCHs associated with the smallest priority field values, UE prioritizes the PSFCHs associated SCI format 2-A with cast type indicator value of “11 or SCI format 2-B, and de-prioritizes the PSFCHs associated with SCI format 2-A with cast type value of “01” or “10”.



Conclusions
In this contribution, the slot index issues and tie-break issues on PSFCH Tx/Rx are discussed. Particularly, we have following proposals and text proposal:
Observation 1: In order to support partial coverage with the agreements of RAN1#103e, network can only pick one or a subset of Tx pools from pre-configured Tx pools. This manner will extremely restrict flexibility of network configuration, and impact the deployment of V2X in licensed spectrum.
Observation 2: If logical slot index is used for TRIV or sensing, there is a default alignment between in-coverage and out-of-coverage in logical slot, and no mismatch issue will happen.
Proposal 1: Further check with operator whether the strict restriction of Tx pool configuration of observation 1 is acceptable or not. 
Proposal 2: Option 2-1/ 2-2 is preferred
· 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.”

Observation 3: The impacts due to de-prioritization of PSFCH Tx or PSFCH Rx:
· De-prioritization for PSFCH Rx and ACK feedback of unicast or gourpcast option 2 is similar, both of them would lead to unnecessary retransmission. 
· De-prioritization of NACK feedback for unicast or gourpcast option 2 has minor system impacts.
· De-prioritization of NACK feedback of groupcast option 1 would increase NACK-to-ACK errors.
Proposal 3: For tie-bread issues between PSFCH Tx and PSFCH Rx
· NACK transmission for unicast or gourpcast option 2 should be de-prioritized when PSFCH Tx and PSFCH Rx have same priority.
· NACK transmission for gourpcast option 1 should be prioritized when PSFCH Tx and PSFCH Rx have same priority.
Proposal 4: For tie-break issue between PSFCH Tx and PSFCH Tx
· NACK transmission for unicast or gourpcast option 2 should be de-prioritized when PSFCH Tx and PSFCH Tx have same priority.
· ACK transmission for gourpcast option 1 should be prioritized when PSFCH Tx and PSFCH Tx have same priority.
Proposal 5: Adopt the following TP for 38.213. 
	16.2.4.2	Simultaneous PSFCH transmission/reception
If a UE 
-	would transmit  PSFCHs and receive PSFCHs, and
-	transmissions of the  PSFCHs would overlap in time with receptions of the  PSFCHs
the UE transmits or receives only a set of PSFCHs corresponding to the smallest priority field value, as determined by a first set of SCI format 1-A and a second set of SCI format 1-A [5, TS 38.212] that are respectively associated with the  PSFCHs and the  PSFCHs. When the smallest priority field value of the first set is the same as that of the second set, if the PSFCHs with smallest priority field value in the first set are associated SCI format 2-A with cast type indicator value of “11 or SCI format 2-B, UE transmits the first set of PSFCHs. When the smallest priority field value of the first set is the same as that of the second set, if all the PSFCHs with smallest priority field value in the first set are associated with SCI format 2-A with cast type value of “01” or “10”, UE receives the second set of PSFCHs.

If a UE would transmit  PSFCHs in a PSFCH transmission occasion, the UE transmits  PSFCHs corresponding to the smallest  priority field values indicated in all SCI formats 1-A associated with the PSFCH transmission occasion. If the  is smaller than the number of PSFCHs associated with the smallest priority field values, UE prioritizes the PSFCHs associated SCI format 2-A with cast type indicator value of “11 or SCI format 2-B, and de-prioritizes the PSFCHs associated with SCI format 2-A with cast type value of “01” or “10”.
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