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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#98bis several new agreements on resource allocation mode 2 were made [2]. Below are some of the relevant RAN1 agreements:

· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold

· Only the overlapped resource(s) is/are reselected

· FFS

· the timeline for reselection

· other details

· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)

· This mechanism can be enabled or disabled, per resource pool

· FFS details

· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· 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
· 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
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure
In this contribution, we will address some of the aspects related to resource allocation mode 2 in sections 2, 3 and 4. Section 5 provides the conclusion. 
2 Pre-Reservation 

In the previous meeting it was discussed whether to support same or different number of sub-channels between transmissions of a TB. The main issue was related to transmitting the pre-reservation in the initial transmission using a single sub-channel and then transmitting each retransmission using a set of sub-channels. Many companies argued this would require segmentation of the TB into different sub-channel sizes transmissions and/or a very high coding rate of the initial transmission resulting in performance degradation. 

From our perspective, the single sub-channel transmission addresses the most important scenario of aperiodic groupcast transmissions. The single sub-channel transmissions can be used for the reservation of the pre-emption transmissions (discussed below in the next section 3) as well as for the initial transmissions. Secondly, the pre-reservation transmission reduces latency by increasing the probability of early acknowledgment from the receiver UEs. The standalone SCI using the single sub-channel makes the NR V2X much more flexible, adaptive and reliable. These are significant gains with a very small cost.     

In order to address the issues raised by some companies such as high-coding rate performance, etc. we suggest a few options. First, the pre-reservation transmission should be viewed as a broadcast transmission. Therefore, a HARQ-feedback should not be expected by the transmitting UE in response to the pre-reservation transmission. Second, the 2nd stage of the SCI could be omitted in the pre-reservation transmission. This may require a careful selection of the fields assigned to the 1st stage and the 2nd stage SCI. For example, the HARQ related information fields could be assigned to the 1st stage SCI such that the 2nd stage SCI is not needed in the pre-reservation transmissions. Another approach is to determine TBS/RV based on the reserved resources that are conveyed explicitly in the 2nd stage SCI.         

Proposal 1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels (Alt. 1-1 or 1-2).   
3 Pre-emptive Reservation 

Support for the pre-emptive mechanism was agreed in RAN1#98bis. Figure 1 below presents a situation when a neighboring UE pre-emptively transmit in the resource previously reserved by a different UE. In such a situation multiple neighboring UEs may pre-emptively select the above reserved resource for their data transmission. By definition, the UEs can only pre-emptive after a different UE has already announced the reservation of a resource(s). This also implies the pre-emptively transmitting UEs’ (re)-selection trigger occurs after the resource was already announced. Therefore, 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 because multiple UEs with high-priority data may attempt to pre-empt the same resource. In order to reduce this collision probability the UEs planning to do a pre-emptive transmission could use the pre-reservation within the time window TPR as shown in the figure 1. 
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Figure 1: Pre-emptive Reservation by the neighboring UE
Observation: The single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels can be used for reserving the pre-emptive transmissions.
4 Slot Aggregation 

In our view if the aggregated slots are contiguous then at least the 1st stage PSCCH should not be transmitted in the subsequent slots of the aggregated slots to reduce the control overhead. On the other hand, if the 1st stage PSCCH is not transmitted in the subsequent slots then the neighboring UEs will be unable to do sensing during those slots. Therefore, the slot-aggregation must be configured per resource pool and the UEs must be aware of such configurations. If the 2nd stage SCI carries the HARQ-related fields then the 2nd stage SCI is transmitted in the subsequent slots of the aggregated slots. 
In the non-contiguous case both stages of the SCI has to be transmitted in each slot. This increases the overhead; therefore, we do not see the advantage of non-contiguous slot aggregation.        
Proposal 2: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the subsequent slots in the slot-aggregated transmissions. 

Proposal 3: The number of slots per aggregation is configured per resource pool. 
Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
5 Conclusion

In this contribution, we discussed various aspects such as slot aggregation and reservation related to resource allocation mode 2. Based on the above we have the following proposals and observation:
Proposal 1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels (Alt. 1-1 or 1-2).   
Observation: The single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels can be used for reserving the pre-emptive transmissions.
Proposal 2: For contiguous aggregated slots, at least the 1st stage PSCCH is not transmitted in the subsequent slots in the slot-aggregated transmissions. 

Proposal 3: The number of slots per aggregation is configured per resource pool. 
Proposal 4: The non-contiguous slot aggregation is not supported in NR V2X. 
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