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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].

In this contribution, we discuss the details on some of the identified remaining tasks, including the sensing and resource selection window, resource selection from identified candidate resources, resource re-selection and resource pre-emption. 
Discussion
Sensing window and resource selection window
The sensing window and resource selection window have been discussed in [3]. The following agreement has been made.  

· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
§  T2 is up to UE implementation with the following details as a working assumption:
·       T2 ≥ T2min
·       If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
·       FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
§  UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0)
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum
· FFS relation of T3, Tproc,0, Tproc,1
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1

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 processing time, and this value is used as a boundary of the resource selection window. In our view, it is preferred to define them separately so as to clarify the sensing window and resource selection window separately. 

As per the units for Tproc,0 and Tproc,1, we think they should be defined in symbols. In general, SCI decoding can be done in a few symbols. If we measure Tproc,0 in slots, the sensing window duration could reduce 1 slot due to its definition of [n – T0, n – Tproc,0). This affects the sensing results. Similarly, the resource selection window starting time T1 is upper bounded by Tproc,1. If we measure Tproc,1 in slots, the resource selection window could delay 1 slot. 

Proposal 1: The processing time parameters of Tproc,0 and Tproc,1 are separately defined and they are measured in symbols.

It was agreed [4] 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. Similar to Tproc,0 and Tproc,1, T3 is in the unit of symbols. 

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

Selection of multiple resources 
It was agreed that in step 2 of resource selection, randomized resource selection from the identified candidate resources in the selection window is supported. It is possible that multiple resources are to be simultaneously selected in step 2 for either blind retransmission or feedback based HARQ retransmission. 

If multiple resources are independently and randomly selected, then time conflicting may exist on the selected resources. For example, two selected resources are at the same slot, or the time gap between two selected resources is larger than the resource reservation window. Furthermore, in case of feedback based HARQ retransmissions, one selected resource slot is between another selected resource slot and its corresponding PSFCH slot. This is not desirable because a retransmission occurs only if HARQ-NACK feedback is received from a previous transmission. 

Hence, we propose to select multiple resources sequentially and dependently. We could randomly select a first resource from an identified candidate resource set. Then the identified candidate resource set should be updated based on the selected resource. Specifically, the following resources should be excluded from the candidate resource set:
1. Resources with the same time as the selected resource
2. Resources with time beyond resource reservation window of the selected resource 
3. Resources with time between the selected resource time and its corresponding PSFCH time for feedback based HARQ retransmission

These steps are repeated until all the required resources are selected. 

Proposal 3: In step 2 of resource selection, if multiple resources are to be selected from identified candidate resources, then one resource is selected in each iteration of the following two sub-steps: 1). randomly select one resource from the remaining candidate resources; 2). update candidate resources based on the selected resource, where all resources with the same time as the selected resource, all resources with time beyond resource reservation window of the selected resource, and all resources with time between the selected resource time and its corresponding PSFCH time are excluded.  
Resource reselection and reevaluation
It was agreed [4], [5] that up to 32 HARQ retransmissions of a TB can be configured, where the maximum number is (pre)configured per priority per CBR range per transmission resource pool. On the other hand, it was agreed [6] that the maximum number  of resources for a TB reserved by one transmission including current transmission is 3. 

One resource selection mechanism is that a single resource selection procedure selects the resources for all the potential retransmissions of a TB, i.e., . This is illustrated in Figure 1. 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 and reevaluation of these resources before transmission is needed. 
	[image: ]
[bookmark: _Ref30074217]Figure 1: Resource selection of all potential resources
A second resource selection mechanism is that each resource (re)selection procedure selects the remaining number of resources for a TB to be reserved by the next (re)transmission. Since all the resources to be reserved by one transmission should be determined before this transmission occurs, it is reasonable that each resource selection procedure only selects the number of resources for a TB to be reserved by the next transmission. 

Proposal 4: For both blind retransmission and feedback based HARQ retransmission, each resource (re)selection procedure selects the number of resources equal to the remaining resources to be reserved by the next transmission of a TB.

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 2 where  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 2) should be within the resource reservation window (i.e., 32 slots) of the next transmission time (e.g., m2 in Figure 2), and should be after the PSFCH time corresponding to the last selected resource (e.g., m2 in Figure 2). 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 3 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.  
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[bookmark: _Ref30074313]Figure 2: Resource selection of all remaining resources to be reserved in next transmission (Option 1)
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[bookmark: _Ref30080262]Figure 3: Resource selection of all remaining resources to be reserved in next transmission (Option 2)


Proposal 5: For feedback based HARQ retransmission, the triggering of resource reselection procedure is the reception of NACK of each transmission or the reception of NACK of the last reserved transmission.

Resource pre-emption
As discussed above, Tproc,0 is considered as UE processing time of SCI decoding and sidelink measurement and T3 is considered as the resource reselection processing time. 

Suppose a resource at time m is reserved by a UE. If this UE receives a pre-emption message (i.e., SCI with overlapped reservation and higher priority) before (m-T3), then it is able to perform the resource reselection operations and then not transmitting on the pre-empted resource. If this UE receives a pre-emption message between (m-T3) and (m-Tproc,0), then it is able to decode the pre-emption message as it is longer than UE processing time of SCI decoding and sidelink measurement. However, this UE is unable to perform the resource reselection procedure, and hence, it simply does not transmit on the pre-empted resource. If this UE receives a pre-emption message after (m-Tproc,0), then it is unable to decode the pre-emption message before the scheduled transmission, and hence, it is not required to be pre-empted. 
Proposal 6: If a UE receives a pre-emption message T3 before the pre-empted resource, then it reselects the resource; If a UE receives a pre-emption message between Tproc,0 and T3 before the pre-empted resource, then it simply does not transmit on the pre-empted resource; If a UE receives a pre-emption message within Tproc,0 of the pre-empted resource, then it is not required to be pre-empted.

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 and they are measured in symbols.  

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

Proposal 3: In step 2 of resource selection, if multiple resources are to be selected from identified candidate resources, then one resource is selected in each iteration of the following two sub-steps: 1). randomly select one resource from the remaining candidate resources; 2). update candidate resources based on the selected resource, where all resources with the same time as the selected resource, all resources with time beyond resource reservation window of the selected resource, and all resources with time between the selected resource time and its corresponding PSFCH time are excluded.  

Proposal 4: For both blind retransmission and feedback based HARQ retransmission, each resource (re)selection procedure selects the number of resources equal to the remaining resources to be reserved by the next transmission of a TB.

Proposal 5: For feedback based HARQ retransmission, the triggering of resource reselection procedure is the reception of NACK of each transmission or the reception of NACK of the last reserved transmission.

Proposal 6: If a UE receives a pre-emption message T3 before the pre-empted resource, then it reselects the resource; If a UE receives a pre-emption message between Tproc,0 and T3 before the pre-empted resource, then it simply does not transmit on the pre-empted resource; If a UE receives a pre-emption message within Tproc,0 of the pre-empted resource, then it is not required to be pre-empted.
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