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Introduction
In this document, we share our views on a few remaining issues on resource allocation mode 2 for NR sidelink.
Discussion
Backward indication
In RAN1#100bis-e, backward indication was intensively discussed in email thread [100b-e-NR-5G_V2X_NRSL-Mode-2-04], without any conclusion. The outcome of the email discussion was captured in [2], with the following latest FL proposals :
	Proposal 1a (1bit)
· When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of 1 bit in the first stage SCI indicates a “resource index” for the purpose of backward indication 
· If resource index = 0, then 
· For Nmax = 2 or 3: t0’ = 0, t1’ = t1
· For Nmax = 3: t2’ = t2
· If resource index = 1, then 
· For Nmax = 2 or 3: t0’ = -t1 , t1’ = 0
· For Nmax = 3: t2’ = t2 - t1
· where t0, t1, t2 are logical slot offsets with respect to the slot where SCI 0-1 received, obtained from “Time resource assignment”, and t0’, t1’, t2’ are actual logical slot offsets with respect to the slot where SCI 0-1 received
Proposal 1b (full)
· When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of ceil(log2(Nmax)) bit in the first stage SCI indicates a “resource index” for the purpose of backward indication 
· If resource index = 0, then 
· For Nmax = 2 or 3: t0’ = 0, t1’ = t1
· For Nmax = 3: t2’ = t2
· If resource index = 1, then 
· For Nmax = 2 or 3: t0’ = -t1 , t1’ = 0
· For Nmax = 3: t2’ = t2 - t1
· If resource index = 2, then
· t0’ = -t2, t1’ = t1 - t2, t2’ = 0
· where t0, t1, t2 are logical slot offsets with respect to the slot where SCI 0-1 received, obtained from “Time resource assignment”, and t0’, t1’, t2’ are actual logical slot offsets with respect to the slot where SCI 0-1 received


The main reason for supporting backward indication from its proponents was to “achieve at least the same performance as in LTE V2X for periodic traffic”. In our view, due to the introduction of a much more flexible resource allocation mechanism, the performance for periodic traffic in NR V2X is already on par with LTE V2X. From a sensing UE perspective, all (up to 3) resources indicated in a SCI are useful for learning the set of resources reserved by other UEs. If Proposal 1a or Proposal 1b is adopted, an SCI can change the “reference time” in order to indicate a past resource, but in doing so, on a per-SCI basis, it also loses the opportunity to indicate a resource in the future (i.e. the total number of indicated resources is not changed). Therefore, statistically it does not allow the sensing UE to obtain more information about the set of resources reserved by other UEs. Hence we don’t think the benefit of “backward indication” is technically justified and we don’t think it is an essential “correction” for Rel-16. We propose to conclude that backward indication is not supported.
Proposal 1: Backward indication is not supported in Rel-16.
Step 2 issues
The following were agreed in RAN1#100bis-e regarding step 2.
	Agreements:
· 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
· E.g., in case the identified candidate set after Step 1 does not include a number of resources, equal to the targeted number of re-transmissions, that can be reserved by a prior SCI for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· To discuss and conclude “should vs. shall” in RAN1#101

Working assumption:
· The UE should/shall indicate first in time 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


Regarding “should vs. shall”, our understanding is that “should do X” is equivalent to “recommend to do X”, i.e. there is no requirement for the UE to support “X”, and the UE is not even required to tell whether “X” is supported or not. In the example of “selecting resources so that HARQ retransmission resources can be reserved by a prior SCI”, if “should” is used, it basically means the UE can skip the steps being specified and directly transmit on a resource that is not previously reserved, for each and every TB, which is totally unfair to other UEs that always try to select resources so that HARQ retransmission resources can be reserved by a prior SCI. Eventually this would simply encourage all UE implementations to ignore/turn off such a restriction, making the whole sensing procedure pointless. Hence we don’t think use of “should” is acceptable. In general we think use of “should” shall be minimized in the whole set of specifications for NR V2X.
Proposal 2: “shall” is used in the following agreement/working assumption:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI
· 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

Conclusion
In this contribution, we discuss some remaining issues on resource allocation mode 2 for NR sidelink and make the following proposals.
Proposal 1: Backward indication is not supported in Rel-16.
Proposal 2: “shall” is used in the following agreement/working assumption:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI
· 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
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