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Introduction
This contribution continues the discussion on sidelink resource allocation in mode 2 for NR V2X. 
Discussion
Reservation of an initial transmission
Reservation of sidelink resources by SCI is supported to avoid collisions with other sidelink transmissions. When the upper layer segments multiple TBs, the second or later TB can be reserved by the SCI associated with the first TB transmission. For periodic transmission, the SCI associated with the TB in the previous period can reserve the resource. Therefore, the issue is how to support the initial aperiodic transmission of a TB, which may be the first segmented TB or just single TB from the upper layer.
Following proposal was agreed in [98b-NR-14]. 
	Proposals:
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· [bookmark: _Hlk23931782]Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives


For the down-selection on the 2nd main bullet, we support Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH. Our views are following.
-  By having single subchannel allocation before larger number of sub-channels, even if Tx UE is not able to find the resource suitable to the current TB immediately, Tx UE is able to reserve the resource for future transmission beforehand. If such function is not available, Tx UE needs to wait the resource to be available. By having earlier reservation, with the help of an agreed resource pre-emption mechanism, the coordination of the resource among UEs are possible.
- 1 subchannel transmission can increase PSD compared with wideband transmission. Therefore, the reliability can be improved.
- If flexibility on resource allocation in Rel.16 is not available, it is difficult to have such flexibility in future release when a resource pool is shared with future releases as the resource reservation mechanism needs to be understood by all UEs to share the resource pool. 
- In Alt 1-2, only 2nd stage SCI is allocated in the PSSCH REs of 1st single sub-channel. Both 2nd stage SCI and PSSCH data are allocated in Alt. 1-1 when there is unused REs are available after the usage of 2nd stage SCI. As 2nd stage can have the possibility of coding rate adjustment, more than necessary repetition (= lower coding rate) is just waste of the resource from UE transmission power and interference. When there is some unusable resource by 2nd stage SCI, it should be used for SCH as Alt 1-1. The amount of SCH depends on the subchannel size and 2nd stage SCI size. Therefore, when 2nd resource allocation is large compared with 1st resource, the gain of filling by PSSCH data is small. Even if such situation, it would be better to fill them by SCH data than filled by 2nd stage SCI as at least some improvement of PSSCH is available than just to waste these resources.
- Related to the count of maximum number of HARQ (re-)transmissions, either to count the initial one subchannel transmission or not to count it are possible. As the maximum number of HARQ (re-)transmissions is (pre-)configuration, it can be just adjusted depending on the possibility of using one sub-channel transmission. If necessary, it can be also specified not to count the initial one subchannel transmission.
- Related to PSFCH, either to have PSFCH or not to have PSFCH for the initial one sub-channel transmission is possible. Not to have PSFCH transmission is more optimized but not required to prevent the transmission.
Based on the above discussion, we propose following.
Proposal 1: To take agreement of lt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH.
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)

Proposal 2: For the count of maximum number of HARQ (re-)transmissions, to determine either to count the initial one subchannel transmission or not. Either is ok for us.
Proposal 3: For the PSFCH transmission corresponding to the initial one subchannel transmission, to determine always not to transmit or just same as other subchannel assignment.

Maximum number of reserved resources
Following two proposals were agreed in [98b-NR-15].
	Proposal 1
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3
· SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool 
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W

Proposal 2
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, select in RAN1#99 from the following: 
· Option. 1-a. A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· FFS number of subsequent reservation periods
· FFS NMAX is always same regardless if a period > W is additionally signaled or not for SCI size perspective. 
· Option. 1-b. A time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap 
· FFS NMAX is always same regardless if a time gap > W is additionally signaled or not for SCI size perspective. 
· Option. 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W


On the size of window W, it was discussed the possibility of 16 or 32. We are fine either of the value.
On the 2nd agreement (Proposal 2), our view is following.
- On full flexibility is limited in some cases, this can be revisited later after more SCI design is progressed on full flexibility in time and frequency position and the maximum size of a resource pool is determined.
- In order to support periodic transmission with the periodicity more than W, a period > W is necessary to be signalled. This function can be similar to LTE-V2X. The number of subsequent reservation with the signalled periodicity is (pre-)configured similar to LTE-V2X. A time gap indication more than W in option 1-b would not be suitable for periodic transmission.
- For periodic transmission, it is not required to have the same number of NMAX indication from a SCI. NMAX is 3 for aperiodic transmission when only within W is indicated. When a period more than W is indicated for periodic transmission, NMAX is reduced to 2. The reduced field in a SCI is used to signal the period more than W for periodic transmission.
- Regardless of the reserved resource is within the window W or beyond W, there is no need to have the field to indicate to distinguish reservation for another TB except NDI and HARQ ID at the moment of SCI transmission. Therefore, it is up to Tx UE whether the reserved resource is used for the same TB or another TB. The judgement on which TB is used for the reserved resource is at the moment of SCI transmission.
Based on above discussion, our proposal is following.
Proposal 4: The size of window W can be the order of 16 or 32 slots. 
Proposal 5: A period > W is additionally signalled in SCI for the reservation of periodic transmission. The number of subsequent reservation with the signalled periodicity is (pre-)configured
Proposal 6: When A period > W is additionally signalled in SCI, NMAX is reduced. The reduced signalling field in a SCI is used for the indication of the period of more than W. 
Proposal 7: There is no field to indicate to distinguish reservation for another TB except NDI and HARQ ID. It is up to Tx UE whether the reserved resource is used for the same TB or another TB at the moment of SCI transmission.

Maximum number of HARQ (re-)transmission
Followings were agreed/determined as a working assumption in the last RAN1 meeting:
	Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total

Working assumption: (in PHY procedure AI)
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.


The remaining FFS in the first agreement is whether to support a mixed blind and feedback-based retransmission approach. Given the working assumption above, an indication in SCI is used for the existence of HARQ feedback. In addition, the need of HARQ feedback depends on the situation, e.g. channel condition, priority of the TB, resource allocation of the TB and so on. Based on above, a mixed approach of blind and feedback-based retransmission is feasible and beneficial. Therefore, we support to confirm the FFS.
Proposal 8: To confirm to support a mixed blind and feedback-based approach.

Slot aggregation
Following was agreed in RAN1#98.
	Agreements:
· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 
· SL minimum resource allocation unit is a slot
· FFS whether when the resource allocation is multiple slots, the slots can be aggregated
· FFS whether in case of multiple slots, the indicated slots are contiguous or not



In above, one of the remaining FFSs is whether the slots can be aggregated or not. Our view is semi-static slot aggregation per resource pool should be supported. In other words, the resource allocation time unit in sidelink should be (pre-)configurable. More specifically, the operation like 1 resource allocation would be 1 slot in 15 kHz SCS, 2 slots in 30 kHz SCS and 4 slots in 60 kHz should be supported. When less than 1ms resource allocation size is not required for the latency, using higher SCS but to keeping the longer aggregated resource allocation size like 1ms in a resource pool can reduce the overhead caused by AGC and Tx/Rx switching symbols as these are affected by the symbol length. 
Dynamic slot aggregation has been proposed. One example is if the size of TB is larger, multiple slots would be aggregated and the aggregated slots would be treated as a unit temporary. While achieving that the larger TB is transmitted in larger resources, it causes more complexity on sensing procedure as the resource allocation boundary varies time to time and frequent to frequency. Therefore, we don't support such dynamic slot aggregation.
Proposal 9: Slot aggregation based on (pre-)configuration per a resource pool should be supported. 
Proposal 10: Dynamic slot aggregation should not be supported. 

Resource Sensing and Identification
The following was agreed in the last meeting.
	Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any




In LTE, the setting formula of SL-RSRP threshold during sensing procedure is common for transmissions with different priorities, and the SL-RSRP threshold are increased until to reach 20% of the candidate resource without any limitation of the number of increments of SL-RSRP threshold. 
SL-RSRP threshold determines how spatially closed resource are reused between different transmissions. If SL-RSRP threshold is too high to reach X% resource size, it may not have reliable transmission because two transmissions can interfere each other. Therefore, in order to have reliable transmission, the maximum allowed SL-RSRP threshold even if not reaching X%, should be (pre)configured.
Using maximum SL-RSRP threshold, following design principle would be possible.
- when low priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum SL-RSRP threshold for low priority SCI.
- when high priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum SL-RSRP threshold for low priority SCI. If X% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching X% or reaching the maximum SL-RSRP threshold for high priority SCI.
By using above design, high priority transmission is more protected than low priority transmission while the keeping the reliability of maximum SL-RSRP threshold. 
Maximum SL-RSRP threshold can be equivalent to how many times SL-RSRP threshold can be increased. Therefore, above design can be written in the following.
- when low priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X%or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI.
- when high priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI. If X% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for high priority SCI.
"The maximum allowed number of SL-RSRP threshold increments for low priority SCI for low priority transmission", "the maximum allowed number of SL-RSRP threshold increments for low priority SCI for high priority transmission", and "the maximum allowed number of SL-RSRP threshold increments for high priority SCI for high priority transmission" needs to be (pre)configured.

[bookmark: _Hlk24121124]Proposal 11: The step 1 of the resource (re-)selection procedure is following principle.
- when low priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI.
[bookmark: _Hlk24121082]- when high priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI. If X% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for high priority SCI.

Pre-emption mechanism
Pre-emption mechanism was agreed in RAN1#98bis.
	Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details




As a pre-emption mechanism, a resource reserved for lower priority transmission can be used for another transmission which has higher priority. The decision criterion would be SCI for corresponding transmissions, SL-RSRP measurement results and SL-RSRP threshold of the corresponding SL resource. 
There are three FFS points in the agreement above. The 1st FFS is regarding the timeline for reselection and other details. In our understanding, any UE keeps receiving SCI or other transmissions from other UEs, except when the UE transmits something. In other words, after reserving a resource, the UE can keep sensing (i.e. measuring SL-RSRP) the reserved resource until the exact transmission. By utilizing the sensing result, the UE could understand whether the resource reserved by itself is overlapped by another UE with higher priority transmission or not.
For the 2nd FFS, as pre-emption mechanism is a combination of comparing the priority and re-evaluating the resource, no additional UE behavior would be needed. 
Proposal 12: Pre-emption is realized by the different RSRP threshold setting depending on the combination between overlapping transmission and overlapped transmission. 

Conclusion 
In this contribution we discussed resource allocation mechanism for mode 2. Based on the discussions, followings observation and proposals are made:
Proposal 1: To take agreement of lt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH.
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)

Proposal 2: For the count of maximum number of HARQ (re-)transmissions, to determine either to count the initial one subchannel transmission or not. Either is ok for us.
Proposal 3: For the PSFCH transmission corresponding to the initial one subchannel transmission, to determine always not to transmit or just same as other subchannel assignment.
Proposal 4: The size of window W can be the order of 16 or 32 slots. 
Proposal 5: A period > W is additionally signalled in SCI for the reservation of periodic transmission. The number of subsequent reservation with the signalled periodicity is (pre-)configured
Proposal 6: When A period > W is additionally signalled in SCI, NMAX is reduced. The reduced signalling field in a SCI is used for the indication of the period of more than W. 
Proposal 7: There is no field to indicate to distinguish reservation for another TB except NDI and HARQ ID. It is up to Tx UE whether the reserved resource is used for the same TB or another TB at the moment of SCI transmission.
Proposal 8: To confirm to support a mixed blind and feedback-based approach.
Proposal 9: Slot aggregation based on (pre-)configuration per a resource pool should be supported. 
Proposal 10: Dynamic slot aggregation should not be supported. 
Proposal 11: The step 1 of the resource (re-)selection procedure is following principle.
- when low priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI.
- when high priority transmission is intended, trying to obtain the resource indicated by low priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for low priority SCI. If X% is still not achieved, trying to obtain the resource indicated by high priority SCI as much as possible until reaching X% or reaching the maximum allowed number of SL-RSRP threshold increments for high priority SCI.
Proposal 12: Pre-emption is realized by the different RSRP threshold setting depending on the combination between overlapping transmission and overlapped transmission. 
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Appendix
Past agreements
Agreements: (RAN1#96b Xi’an)
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X

Agreements:( RAN1#97 Reno)
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs
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