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1 Introduction
In RAN#83 meeting, a new work item on 5G V2x was approved [1], including the objective to study the sidelink resource allocation mechanisms. 
· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome

In RAN1#98bis meeting and the following email discussions [98-NR-14], [98-NR-15], [98-NR-16], much progress has been made. In this contribution, the further details of V2x Mode 2 sidelink resource allocation are discussed. 
2 Discussion
2.1 Sensing window
In email discussion [98-NR-16] the sensing window is agreed to be defined by time interval [n-T0, n-Tproc,0]. However, the detailed UE behavior in the sensing window has not been defined. Similar as in LTE-V2V, a UE should keep sensing in all the slots unless it cannot sense due to half-duplex. 

Proposal 1: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots in the sensing window unless it cannot sense due to half-duplex

In [98-NR-14] it is also agreed that the T0 is (pre-)configured. However, from our point of view, the value of T0 should be set to be the maximum timing gap between a PSCCH/PSSCH Tx and its reserved resource. This can already ensure that any resource reservation within the resource selection window can be known by the selecting UE. Although there is argument that different timing gap value can be set for reserved resource when reserving for a new TB is enabled or not, the T0 value does not need to be explicitly signaled but can be implicitly achieved from the allowed timing gap. Therefore, we propose:
Proposal 2: T0 value is not explicitly (pre-)configured 
· T0 is set to be the maximum value of timing gap between a SCI and its reserved resource
2.2 Sensing measurement

In Step 1, the selecting UE should exclude a candidate resource if the candidate resource is reserved by a PSCCH/PSSCH transmission with L1-RSRP measurement beyond the threshold. It should be decided which reference signal should be used for the L1-RSRP. Following LTE-V2x design, the associated PSSCH DMRS can be used to measure the L1-RSRP. Comparing with PSCCH DMRS, the measurement using PSSCH DMRS can be more accurate.

Proposal 3: The associated PSSCH DMRS is used for L1-RSRP measurement.

In LTE-V2x, RSSI measurement is also used to rank the candidate resource in step 2. However, aperiodic traffic is popular in NR-V2x, and there is no clear correlation between RSSI measurement in a resource and the potential interference in a candidate resource. Therefore, we propose:

Proposal 4: SL RSSI measurement is not used in the Mode 2 resource selection.
2.3 Re-evaluation triggering

In RAN1#98 meeting, it has been agreed that UE can do re-evaluation before transmission of SCI with reservation. At least the same triggering condition for resource pre-emption should be also applied to triggering re-evaluation. It can be up to UE implementation to decide whether to trigger re-evaluation in other cases.
Proposal 5: The same triggering condition as resource pre-emption is applied to trigger resource re-evaluation

· In other case, resource re-evaluation triggering is up to UE implementation

2.4 Reserving for initial Tx of a TB

For aperiodic data transmission, the probability of collision among the 1st transmission of a TB from neighbor UEs may not be negligible. A control message transmitted in a slot prior to the slot of PSSCH transmission can be helpful to resolve the potential collision.
Several alternatives has been proposed in the email discussion [98-NR-14]:
· To down-select in the early week of RAN1#99 one of the following: 
· 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
Comparing alternative 1-1 and 1-2, Alt 1-2 would be preferred due to its simplicity. In addition, to avoid both the control message Tx and the reserved 1st Tx collide in time domain, further randomization of the timing gap between the single channel reservation and the reserved initial transmission of a TB would be needed. The resource for single sub-channel transmission should be selected after the resource for the 1st TB transmission is selected. And the resource for single sub-channel transmission should be selected within a selection window ending before the slot for the 1st TB transmission.  Therefore, we propose:
Proposal 6: For single sub-channel PSCCH+PSSCH reservation, alt1-2 is supported
· For resource selecting of the single sub-channel PSCCH+PSSCH, a selection window ending before resource selected for the transmission of the TB is used
2.5 Resource reservation
It has been discussed in [98-NR-15] how the resource will be reserved when enabling or disabling reservation for a different TB. 
· 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
· 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
From our point of view, reservation for the initial transmission of  a different TB would be useful to reduce the collision probability of the 1st transmission of both periodic traffic and aperiodic traffic. Therefore, option 2 is preferred.
Proposal 7: 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, 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.
3 Conclusion

In this contribution, the issues on 5G V2x Mode 2 resource allocation are discussed. Based on the discussion, we made the following proposals:

Proposal 1: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots in the sensing window unless it cannot sense due to half-duplex

Proposal 2: T0 value is not explicitly (pre-)configured.
· T0 is set to be the maximum value of timing gap between a SCI and its reserved resource
Proposal 3: The associated PSSCH DMRS is used for L1-RSRP measurement.

Proposal 4: SL RSSI measurement is not used in the Mode 2 resource selection.
Proposal 5: The same triggering condition as resource pre-emption is applied to trigger resource re-evaluation

· In other case, resource re-evaluation is up to UE implementation

Proposal 6: For single sub-channel PSCCH+PSSCH reservation, alt1-2 is supported
· For resource selecting of the single sub-channel PSCCH+PSSCH, a selection window ending before resource selected for the transmission of the TB is used

Proposal 7: 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, 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
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