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Introduction
The mode 2 resource allocation has been discussed in the past several RAN1 meetings. It was agreed in [1] that  

Agreements:
· At least for mode 2, the maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled
Agreements:
· At least for mode 2, (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB
· Up to 32
· FFS the set of values
· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)
· If no (pre)configuration, the maximum number is not specified
· Note: this (pre-)configuration information is NOT intended for the Rx UE
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
Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority
Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details

In this contribution, we provide our views on resource reservation and retransmissions, resource selection window, sensing procedure and resource selection procedure. 
Discussion
Resource reservation and retransmissions 
It was agreed [1] that for mode 2, the maximum number of sidelink resources reserved by one transmission including current transmission should be down selected from 2, 3 or 4. 

LTE V2X support up to 1 blind retransmission, where one transmission can reserve one or two resources including the resource for current transmission. This design has the benefit of simplified SCI signaling, with a single frequency resource indication value (RIV) indicating both the number of reserved sub-channels and the starting sub-channel index of the second reserved resource, and a single value indicating the time gap between two reserved resources. 

If the maximum number of sidelink resources reserved by one transmission is equal to 3 or 4, then two or three sets of [frequency RIV, time gap] values will be needed, which will significantly increase SCI payload size. For example, consider a resource pool composed of 20 sub-channels and the time gap between any two reserved resources is less than 16 slots. Then a frequency RIV is of 8 bits and a time gap is of 4 bits. In other words, each set of [frequency RIV, time gap] is of 12 bits. This value is further increased with larger resource pool size and longer time gap between the first reserved resource and the last reserved resource. 

It is expected that the resource reservation information is included in SCI stage 1, which is carried in PSCCH. For reliable PSCCH transmission, we do not expect large payload size for SCI stage 1. For example, in evaluating PSCCH design [2], SCI size is assumed to be 60 bits including 24 CRC bits. With the maximum of 36 information bits, supporting multiple sets of [frequency RIV, time gap] is infeasible.

On the other hand, it is expected that reserving more than 2 resources in one transmission could achieve a better performance. However, the amount of performance improvement is not significant. Based on the above analysis, we propose that at most 2 resources can be reserved by one transmission.

Proposal 1: The maximum number of sidelink resources reserved by one transmission including current transmission is 2.

It was agreed [1] that the maximum number of HARQ retransmissions of a TB is limited by 32 via (pre-)configuration. The set of values and signaling details are still open. In our view, the set of configurable maximum number of HARQ retransmissions of a TB is [2, 4, 8, 16, 32]. The selection of the maximum number of HARQ retransmissions is UE implementation, by taking data QoS into account. In principle, the maximum number of HARQ retransmissions is selected to be large for data with high reliability and low latency requirements.  

Proposal 2: The set of configurable maximum number of HARQ retransmissions is [2, 4, 8, 16, 32]. The selection among these values is UE implementation, by taking data QoS into account.

Resource selection window
It was agreed [1] that up to 32 HARQ retransmissions of a TB can be configured. One resource selection option is that each resource selection procedure selects the resources for all the potential retransmissions. Note that the time span over all the selected resources is large. Selection of all these resources in one shot is inefficient and unnecessary. For example, with the reception of HARQ ACK feedback, all the remaining selected resources will be of no use. Furthermore, some selected resources will become outdated or unusable after certain period. 

On the other hand, it was agreed [1] that the maximum number of resources reserved by one transmission including current transmission should be down selected from 2, 3 or 4. All the resources reserved by one transmission should be determined before this transmission occurs. Hence, it is reasonable that each resource selection procedure only selects the number of resources to be reserved by the current transmission. For example, if the maximum number of resources reserved by one transmission is 2, then each resource selection procedure should select two resources, one for current transmission and the other for next retransmission.

Proposal 3: Each resource selection procedure should select the number of resources equal to the maximum number of sidelink resources reserved by one transmission. 

Resource selection window is defined as a time interval from which a UE selects sidelink transmission resources. Suppose the resource selection triggering condition occurs at time . Then the resource selection window can be set as , where the window size is . The selection of the parameters  and  is up to UE implementation, but they should be selected to fulfill the packet delay budget. The parameter  relies on UE processing time. The boundary of parameter  depends on data QoS. 

Proposal 4: The selection of resource selection window parameters  and  is UE implementation, which should fulfill the packet delay budget. The boundary of  depends on data QoS. 

Sensing procedure
The sensing procedure includes both SCI decoding and sidelink measurement. The sidelink RSRP measurement is based on sidelink DMRS when the corresponding SCI is decoded [3]. It is still open whether sidelink DMRS refers to PSCCH DMRS or PSSCH DMRS or both.

The number of resource elements allocated for PSSCH DMRS is generally larger than that for PSCCH DMRS. This results in more accurate sidelink RSRP measurement if the measurement is based on PSSCH DMRS. Hence, it is preferable to use PSSCH DMRS (if it is available) for sidelink RSRP measurement. In case the standalone PSCCH is supported, the PSCCH DMRS can also be used for sidelink RSRP measurement. 

It was agreed [1] that one or more PSSCH DMRS time domain patterns per resource pool is supported, and the exact DMRS pattern is indicated by SCI. Hence, the exact DMRS pattern is unknown without successful SCI decoding. For accurate RSRP measurement and reduced UE complexity, it is preferred not to measure sidelink RSRP without successful SCI decoding. 

Proposal 5: NR V2X supports at least using PSSCH DMRS for sidelink RSRP measurement. Do not measure sidelink RSRP if the associated SCI is not successfully decoded. 

Resource selection procedure
It was agreed [1] that the resource selection procedure includes two steps. Step 1 is to identify candidate resources within the resource selection window, and step 2 is to select resources from the identified candidate resources. In step 1, a resource is not considered as a candidate resource if it is reserved and the associated sidelink RSRP measurement is above a sidelink RSRP threshold. 

The above resource exclusion rule already exists in LTE V2X resource selection procedure. Comparing with LTE V2X, NR V2X additionally supports sidelink unicast and groupcast. Some additional resource exclusion rule should be introduced for sidelink unicast or groupcast. 

Consider a UE has established a sidelink unicast session, and expects to receive periodic sidelink unicast data from a peer UE in certain time slots. Due to the half duplex constraints, the UE is unable to make any sidelink transmissions in these time slots while receiving data from the peer UE. Therefore, all the resources in these time slots should be excluded for transmitting data with lower priority than that of reception data from peer UE.

Proposal 6: In step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the UE has unicast or groupcast data reception in that time slot, and the priority of transmission data is lower than that of reception data. 

NR V2X supports transmission of data with various QoS requirements [5]. For example, the data reliability requirements vary from 90% to 99.999%, and the data latency requirements vary from 3 ms to 500 ms. Different data handling is necessary in order to ensure the data respective QoS requirement is fulfilled, especially in the scenario where sidelink resources are limited. 

LTE V2X considers the data priority level in a Mode 4 UE’s sensing and resource selection procedure. Specifically, in the resource exclusion step, the RSRP threshold of justifying whether or not a reserved resource is valid, depends on the priority of transmission data and the priority of data associated with the reserved resource. To facilitate this operation, the data priority level is included in the associated SCI. This data priority level reflects both higher layer data reliability (i.e., PPPP) and higher layer data latency (i.e., PPPR).

The similar resource exclusion mechanism could be extended to NR V2X. Actually, it has already been agreed that the sidelink RSRP threshold is a function of the priority of the sidelink transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE. 

To facilitate this resource exclusion mechanism, the data priority should be included in SCI payload.  
Furthermore, this data priority level should be contained in SCI stage 1, so that an untargeted UE which only receives SCI stage 1 has the necessary information for its sensing and resource selection. More detailed discussions of 2-stage SCI are contained in our companion contribution [6]. This data priority level is not necessarily the higher layer priority. Overall, we think the working assumption that an indication of a priority of a sidelink transmission is carried by SCI payload should be confirmed. 

Proposal 7: Confirm the working assumption that an indication of a priority of a sidelink transmission is carried by SCI payload. This priority indication should be contained in SCI stage 1.

Conclusion
In this contribution, we provided our view on Mode 2 resource allocation for NR sidelink. Our proposals are as follows:

Proposal 1: The maximum number of sidelink resources reserved by one transmission including current transmission is 2.
Proposal 2: The set of configurable maximum number of HARQ retransmissions is [2, 4, 8, 16, 32]. The selection among these values is UE implementation, by taking data QoS into account.
Proposal 3: Each resource selection procedure should select the number of resources equal to the maximum number of sidelink resources reserved by one transmission. 
Proposal 4: The selection of resource selection window parameters  and  is UE implementation, which should fulfill the packet delay budget. The boundary of  depends on data QoS. 
Proposal 5: NR V2X supports at least using PSSCH DMRS for sidelink RSRP measurement. Do not measure sidelink RSRP if the associated SCI is not successfully decoded. 
Proposal 6: In step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the UE has unicast or groupcast data reception at that time slot, and the priority of transmission data is lower than that of reception data. 
Proposal 7: Confirm the working assumption that an indication of a priority of a sidelink transmission is carried by SCI payload. This priority indication should be contained in SCI stage 1.
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