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Introduction
The Release-16 NR V2X specifications were approved in Dec. 2019 [1]. There are still some remaining tasks for NR V2X, which were identified in [2], where some of these tasks were discussed in RAN1 meeting #100-e [3].

In this contribution, we discuss the details on some of the identified remaining tasks, including the processing times, resource selection step 1 details, SCI indication, resource pre-emption and resource reselection triggers. 
Discussion
Processing Times 
The sensing window and resource selection window have been discussed in [4]. One open issue is about the definition of Tproc,0 and Tproc,1. Here, Tproc,0 is considered as UE processing time of SCI decoding and sidelink measurement. This value is used to define sensing window. Tproc,1 is considered as resource selection and PSCCH/PSSCH preparation processing time, and this value is used as a boundary of the resource selection window. It is preferred to define them separately so as to clarify the sensing window and resource selection window separately. 

In NR Uu, the PUSCH preparation procedure time is defined based on capability, as in Table 6.4-1 and Table 6.4-2 in [5]. The PSCCH/PSSCH preparation procedure time should take the PUSCH preparation procedure time as reference. Since time domain granularity for resource pool configuration is slot, the PSCCH/PSSCH preparation procedure time is counted in slots. 

On the other hand, it was agreed [3] that the CR and CBR processing time depends on UE capability, where CR/CBR processing times are respectively 2, 2, 4, 8 slots for 15, 30, 60, 120 SCS for the first UE capability; and CR/CBR processing times are respectively 2, 4, 8, 16 slots for 15, 30, 60, 120 SCS for the second UE capability. Since Tproc,1 serves as an upper bound of T1, it should be large enough to allow the evaluation of CR/CBR. In other words, a large Tproc,1 can avoid the scenario where the time gap between a selected resource and resource selection trigger is too small to evaluate CR/CBR. Similar to CR/CBR processing time depending on UE capability, the value of Tproc,1 also depends on UE capability of CR/CBR processing time. Specifically, we propose that Tproc,1 is equal to CR/CBR processing time based on UE capability. 

In reference of PDSCH reception preparation time, we propose that Tproc,0 is 1 slot for 15 or 30 kHz SCS, and 2 slots for 60 or 120 kHz SCS. 

Proposal 1: The processing time parameters of Tproc,0 and Tproc,1 are separately defined. Tproc,0 is 1 slot for 15/30 kHz SCS; 2 slots for 60/120 kHz SCS. Tproc,1 is equal to CR/CBR processing time based on UE capability.

It was agreed [6] that the resource reselection procedure is not required to be triggered if a resource reservation signaled is received after “m-T3”, where “m” is the moment of the selected resource which is reserved by another UE. Here, the gap T3 is considered as the resource reselection processing time. Note that updated sensing results are important in the resource reselection procedure. Hence, we prefer that the processing time T3 should include UE processing time of SCI decoding and sidelink measurement. In other words, the value T3 is set as the sum of Tproc,0 and Tproc,1. 

Proposal 2: In resource reselection procedure, T3 is set as the sum of Tproc,0 and Tproc,1.

Resource Selection Step 1 Details  
In Step 1 of resource selection, it was agreed [6] that when the ratio of identified candidate resources to the total number of resources in a resource selection window is less than X%, the resource identification procedure is repeated. One agreed value of the threshold X is 20. Like in LTE V2X, we think a single value of X works for resource selection, and no configurability is needed. 

Proposal 3: In step 1 of resource selection procedure, the threshold X is fixed to 20.

We do not think setting the maximum RSRP threshold to stop the candidate resources identification procedure is needed, since otherwise, it is not guaranteed that 20% candidate resources can be identified.

Proposal 4: In step 1 of resource selection procedure, no maximum RSRP threshold is introduced.

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 first 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 5: In Step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the selecting UE has unicast or groupcast data reception in that time slot, and the priority of transmission data is lower than that of reception data.

SCI Indication
The SCI indication was discussed extensively in RAN1 meeting #100-e [7]. One open issue is whether the resource index signaling should be included in SCI. The resource index is needed only if backward resource indication is supported. The main benefit of backward resource indication is in periodic reservations, the missing of resource reservation information at a slot, due to misdetection of an SCI at the same slot, can be recovered by detecting another SCI for the same TB at a later slot. This improves the sensing performance. 

On the other hand, the resource index signaling increases the first stage SCI payload size, degrading the sensing performance. Unlike LTE V2X where the maximum number of retransmissions of a TB is 2, NR V2X supports up to 32 retransmissions of a TB. The backward resource indication is expected to be useful only for the last retransmission of a TB when . Hence, the usage scenario of back resource indication is limited. When , it is possible that a resource is indicated by two SCIs associated with other resources. The chance of not detecting the resource reservation information is low. 

Overall, since it is unclear whether or not the system performance will be improved by introducing the backward resource indication scheme in NR V2X, we prefer to not support it at the last stage of Rel-16 NR V2X specifications.   

Proposal 6: Rel 16 NR V2X does not support backward resource indication and signaling in SCI. 

Resource Pre-emption
It was agreed [6] that a resource pre-emption mechanism can be enabled or disabled per resource pool with details open. 

In our view, the pre-emption operation should not be triggered so often. It is considered as exceptional operation which is triggered only when it is really needed. This avoids the frequent interruption of other UEs’ expected transmission and reception, and hence improving the system stability. To avoid the frequent pre-emption operations, some restrictions should be added. 

First, the pre-empting data should have very high priority (i.e., higher than a priority threshold). It is worth to trigger pre-emption only to support reliable and timely transmissions of very critical data. 

Second, the pre-empted data should have very low priority (i.e., lower than a priority threshold). This is to reduce the overall system impact, as delayed or missed low-priority data are not supposed to leave vehicles in dangerous situations. 

Proposal 7: The pre-emption mechanism is applied only if the pre-empting data have very high priority (i.e., higher than a threshold) and the pre-empted data have very low priority (i.e., lower than a threshold).

Resource Reselection Triggers
For feedback based HARQ retransmission, there are two options of triggering resource reselection. In the first option, a resource reselection is triggered after receiving NACK for each transmission. Consider an example in Figure 1 where the maximum number  of reserved resources in a SCI is configured as 2. In the initial resource selection procedure, two resources are selected. Once the initial transmission occurs and NACK is received, the resource reselection procedure is triggered. Here, only 1 new resource is selected as the other resource has already been selected in the initial resource selection procedure. The reselected resource (e.g., m3 in Figure 1) should be within the resource reservation window (i.e., 32 slots) of the next transmission time (e.g., m2 in Figure 1), and should be after the PSFCH time corresponding to the last selected resource (e.g., m2 in Figure 1). Hence, the resource reselection window should be defined properly. 

In the second option, a resource reselection is triggered after receiving NACK of the last reserved transmission. Consider an example in Figure 2 where  is configured as 2. In the initial resource selection procedure, two resources are selected. Once both transmissions occur and NACK is received after the second transmission, the resource reselection procedure is triggered. Here, 2 new resources are selected as no remaining reserved resources. The time relation between the resources in the initial resource selection procedure and the resources in the resource reselection procedure is not enforced in this case. This option results in fewer number of resource reselection procedures, at the cost of potentially increased latency of retransmissions.  
[image: ]
[bookmark: _Ref30074313]Figure 1: Resource selection of all remaining resources to be reserved in next transmission (Option 1)
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[bookmark: _Ref30080262]Figure 2: Resource selection of all remaining resources to be reserved in next transmission (Option 2)

Proposal 8: For feedback based HARQ retransmission, one triggering condition of resource reselection procedure is the reception of NACK of each transmission or the reception of NACK of the last reserved transmission, while the maximum number of retransmissions of the TB has not been reached.

If some selected resources are not used due to NR UL and NR SL transmission prioritization, LTE SL and NR SL transmission prioritization or congestion control, then the resource reselection procedure can be triggered. 

Proposal 9: One triggering condition of resource reselection procedure is that the selected resources are not used due to NR UL/SL transmission prioritization, LTE SL/NR SL transmission prioritization, or congestion control. 
Conclusion
In this contribution, we discussed the remaining details on Mode 2 resource allocation for NR sidelink. Our proposals are as follows:

Proposal 1: The processing time parameters of Tproc,0 and Tproc,1 are separately defined. Tproc,0 is 1 slot for 15/30 kHz SCS; 2 slots for 60/120 kHz SCS. Tproc,1 is equal to CR/CBR processing time based on UE capability.

Proposal 2: In resource reselection procedure, T3 is set as the sum of Tproc,0 and Tproc,1.

Proposal 3: In step 1 of resource selection procedure, the threshold X is fixed to 20.

Proposal 4: In step 1 of resource selection procedure, no maximum RSRP threshold is introduced.

Proposal 5: In Step 1 of the resource selection procedure, all the resources in a time slot should be excluded if the selecting UE has unicast or groupcast data reception in that time slot, and the priority of transmission data is lower than that of reception data.

Proposal 6: Rel 16 NR V2X does not support backward resource indication and signaling in SCI. 

Proposal 7: The pre-emption mechanism is applied only if the pre-empting data have very high priority (i.e., higher than a threshold) and the pre-empted data have very low priority (i.e., lower than a threshold).

Proposal 8: For feedback based HARQ retransmission, one triggering condition of resource reselection procedure is the reception of NACK of each transmission or the reception of NACK of the last reserved transmission, while the maximum number of retransmissions of the TB has not been reached.

Proposal 9: One triggering condition of resource reselection procedure is that the selected resources are not used due to NR UL/SL transmission prioritization, LTE SL/NR SL transmission prioritization, or congestion control. 
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