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1 Introduction

One of the objectives of the NR V2X work item [1] is as follows to address the technical solutions for NR sidelink to meet the advanced V2X services:  
NR V2X WI Objective 1:

· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]

· CSI acquisition for unicast [RAN1]

· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.

· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.

· Power control [RAN1, RAN2]

In RAN1#98 several new agreements on resource allocation mode 2 were made. RAN1 [2] agreed on the following:

· 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

· 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

· 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
· 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

· 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

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

In this contribution, we will address some of the aspects related to resource allocation mode 2 in sections 2, 3, 4 and 5. Section 6 provides the conclusion. 
2 Maximum number of reserved resources 
It was agreed RAN1 must decide the maximum number of reserved resources in RAN1#98bis meeting. According to the agreement the choices are 2, 3 or 4. These values include the current transmission. These values were chosen to keep manageable control signal overhead. From the performance perspective reserving resources far ahead could be beneficial since it provides a better predictability of the occupied resources. On the other hand, under very dynamic and highly congested scenario reserving multiple resources could be viewed as hoarding of resources. Several schemes have been proposed to overcome the above issue of overbooking. However, reserving more than 2 resources in a highly congested case limits the number of available candidate resources for the neighboring UEs. Therefore, in our view the maximum number of SL resources NMAX could be configured by the network according to the traffic conditions and/or congestion within a region. For example, the default value of NMAX = 2 and the network configures it to NMAX = 4 based on the measured congestion control metric (similar to CBR).
Proposal 1: The default value of NMAX = 2 and switches to NMAX = 4 when the network configures it based on the measured congestion control metric. NMAX includes the current transmission.
3 Maximum number of HARQ (re-)transmissions 

In the last meeting the maximum number of HARQ (re-)transmissions was agreed. We propose to have a selected number of HARQ (re-)transmissions based on the QoS and/or priority of the data to be transmitted. The selected values could be {4, 8, 16 and 32}. The transmitter UE selects one of the values based on the QoS required. The mapping of the selected values to the QoS could be (pre-) configured and/or defined by the network. 
Proposal 2: The transmitter UE selects one of the values from the set {4, 8, 16, 32} based on the QoS required for the transmission.  
4 Slot Aggregation 

In our view if the aggregated slots are contiguous then at least the 1st stage PSCCH should not be transmitted after the first slot of the aggregated slots to reduce the control overhead. If the 2nd stage PSCCH carries the HARQ-related fields then the 2nd stage PSCCH is transmitted in the subsequent slots of the aggregated slots. Another approach is the receiver UE could assume the data packets with different RVs are transmitted in a pre-defined sequence (for example, first slot has RV=0, second slot has RV=2, and so on). 
In the non-contiguous case both stages of the PSCCH has to be transmitted in each slot defeating the purpose of the reduced overhead. Therefore, we do not see the advantage of non-contiguous slot aggregation.        
Proposal 3: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the remaining slots after the first slot. 

Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
5 Pre-emptive Reservation 

It is agreed in the previous meetings the resource reservation is supported for the PSSCH retransmissions indicated by the SCI of the prior associated transmission of the same TB. Figure 1 below presents a situation when the reserved resource is released by the transmitter UE after receiving a positive acknowledgement in response to the HARQ feedback based unicast/groupcast transmission. Multiple neighboring UEs may simultaneously select the newly released resource for their data transmission after observing a positive acknowledgment for the respective data transmission. In one respect this situation is no different from reserving any resource. However, in this situation there is a relatively much shorter time-window to monitor and select this resource. As a consequence the collision probability for this particular resource could  relatively be higher.. 
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Figure 1: Pre-emptive Reservation by the neighboring UE before the resource is released due to the positive acknowledgement.
In order to reduce the above collision probability one option is to allow only the higher priority packets to be transmitted in the recently released resources. Additionally, as shown in figure 1 the UEs planning to transmit higher priority packets do a pre-emptive reservation that has the potential to be a released resource. In case the resource is not released, the transmitter UE simply selects a different resource for the next transmission. It is assumed the pre-emptive reserving transmitter UE is within the delay budget.      
Proposal 4: Pre-emptive reservation of the HARQ-feedback based data transmission resources is supported in NR V2X.  
6 Conclusion

In this contribution, we discussed of the aspects such as slot aggregation and reservation related to resource allocation mode 2.Based on the above we have the following proposals:
Proposal 1: The default value of NMAX = 2 and switches to NMAX = 4 when the network configures it based on the measured congestion control metric. NMAX includes the current transmission.
Proposal 2: The transmitter UE selects one of the values from the set {4, 8, 16, 32} based on the QoS required for the transmission.  
Proposal 3: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the remaining slots after the first slot. 

Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
Proposal 5: Pre-emptive reservation of the HARQ-feedback based data transmission resources is supported in NR V2X.  
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