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At RAN1#99, RAN1 completed the standardization work for NR V2X. Some details were left for the CR phase, with a list of open issues identified at RAN#86[1].  Some issues were addressed at RAN1#100-e and RAN1#100b-e, but a few remain to be corrected. In this contribution, we address the remaining issues on mode-2 resource allocation. More specifically, we discuss the time parameters in the sensing procedure. In addition, some details of step 2 were left to be decided at RAN1#101-e and are discussed here.

Discussion
Details of T1, T2 T3 in the sensing and resource (re-)selection window
At RAN1#99, the broad strokes of the sensing procedure were agreed, but a lot of details still need to be ironed out. In particular, the timing parameters for the sensing: T0, T1, T2 and T3 are not fully defined yet, although decisions for T0 and T2 were taken:
· T2min is (pre-)configured per priority indicated in SCI from the following set of values:
· {1, 5, 10, 20}*2µ, where µ = 0,1,2,3 for SCS 15,30,60,120 respectively
· T0 is (pre)-configured between: 1000+[100]ms and [100]ms 

T3 was introduced in RAN1#98b:
· 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
The illustration of timing is shown in Figure 1 (extracted from [3]).


Figure 1. Sensing timings
For the relationship between T3, Tproc,0, Tproc,1, the UE should be able to reselect as late as possible. The latest possible moment when this can be achieved is obtained for T3=Tproc,0+Tproc,1.
Next, we discuss the values of these parameters. Tproc,0 is related to the time it takes to decode the first, and possibly the second stage SCIs. This time is bounded by the PDSCH decoding time, thus we propose to use 1 slot for 15 and 30kHz, and 2 slots for 60 and 120kHz, as proposed in [4]. Similarly, Tproc,0 is related to the time it takes to prepare to send the PSSCH/PSCCH, and is bounded by the time it takes to prepare to send the PDSCH, thus the values of [3] can be used: 1 slot for 15kHz and 30kHz, 2 slots for 60kHz and 3 slots for 120 kHz. Note that [3] proposes to use one additional slot to account for the edge effects. While mathematically true, we do not think that it is necessary since the processing times intervals are defined by the chipset capabilities and are not tied to the slot duration. However, if the group wants to add one slot to Tproc,1, we would have no issue with that.
Proposal 1: the values for T3, Tproc,0, Tproc,1 are as follows:
	SCS, kHz
	Tproc,0, slots
	Tproc,1, slots
	T3, slots

	15
	1
	1
	2

	30
	1
	1
	2

	60
	2
	2
	4

	120
	2
	3
	5



Remaining details of Step 2
At RAN1#100b-e, the following was agreed:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control
· To discuss and conclude “should vs. shall” in RAN1#101
RAN1 needs to conclude the “should vs. shall” aspect. In our view, a reasonable implementation of the UE would always select resources that were previously reserved by a prior SCI. However, we do not see the need to mandate it in the specification since if a UE were to select resources not previously reserved, it would harm its own performance, but would not degrade the system-level performance. Thus, we have a preference for “should.”
Proposal 2: In the agreement of RAN1#100b-e:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control
In addition, at RAN1#100b-e, a WA was taken:
· The UE should/shall indicate min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· To discuss and conclude “should vs. shall” in RAN1#101
For the same reasons as for proposal 2, although the case for a “shall: is somewhat stronger, we propose to confirm the WA with “should.”
Proposal 3: Confirm the working assumption of RAN1#100b-e with “should”:
· The UE should/shall indicate min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI


Conclusion
The remaining details of mode-2 were discussed. We propose the following:
Proposal 1: the values for T3, Tproc,0, Tproc,1 are as follows:
	SCS, kHz
	Tproc,0, slots
	Tproc,1, slots
	T3, slots

	15
	1
	1
	2

	30
	1
	1
	2

	60
	2
	2
	4

	120
	2
	3
	5



Proposal 2: In the agreement of RAN1#100b-e:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control

Proposal 3: Confirm the working assumption of RAN1#100b-e with “should”:
· The UE should/shall indicate min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
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