3GPP TSG RAN WG1 Meeting #102-e  			    			            R1-2006353
e-Meeting, August 17th – 28th, 2020

[bookmark: _Ref178064866]Source:	ETRI
Title:		Resource allocation mode 2 for NR V2X
Agenda item:	7.2.4.2.2
Document for:	Discussion/Decision
Introduction
In the last meeting, most of remaining issues have been resolved. However, backward indication has not been discussed due to low priority [1]. Backward indication has been discussed several times but no consensus so far, thus it should be discussed and finalized in this e-meeting. In this contribution, we introduce our view on backward indication for NR V2X.
Resource allocation mode 2
Backward indication
Regarding backward indication, the following was agreed in RAN1#100-e meeting [2]:
	Agreements:
· Down-select in the next meeting one of the following options
· Option 1: There is no separate field in the first stage SCI indicating a resource index for the purpose of backward indication, i.e., backward indication is not supported
· Option 2: When periodic reservations are 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
· Option 3: When periodic reservations are 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


However, there is no further agreement on the issue. In RAN1#100bis-e meeting, the followings were proposed, but no consensus is achieved [3].
	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


Backward indication will be helpful for periodic traffic since it can prevent any missing reservation(s) due to undetected SCI(s), and periodic resource reservation can be used as sensing results for other UEs to avoid resource collision. Regarding indicating option, we prefer to Proposal 1b rather than Proposal 1a in the above since it provide full flexibility with limited overhead. In case of Proposal 1a, it cannot recognize the first reserved resource with Nmax = 3 when only last SCI is detected within a window W. Therefore, it cannot fully utilize the benefit of backward indication.
Proposal 1: Propose to support backward indication with full flexibility, that is a separate field of ceil(log2(Nmax)) bits in SCI format 1-A
Periods for exclusion if a slot is not monitored in a sensing window
In RAN1#100bis-e meeting, the following proposal was made, but could not reach to the agreement [3].
	Proposal 2
· For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, a UE applies a separately (pre-)configured sub-set (including empty and full set possibilities) of periodicities and applies the period used for transmission, if any


NR V2X supports the periodicity from 1 to 99 ms in addition to {0, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms}. If it is excluded all configured periodicities of slot(s) which is not monitored in the sensing window due to half-duplex issue, it can be considered as the worst-case scenario. However, it will lead excessive exclusion of candidate slots, and as a result there could be insufficient resources which are available for resource selection within the selection window. Therefore, we propose to apply (pre-)configured sub-set of periodicities for exclusion of slots in the selection window.
Proposal 2: Propose to apply separate (pre-)configured sub-set (including empty and full set possibilities) of periodicities for exclusion of slots in the selection window which correspond to slots not monitored in the sensing window
Summary
[bookmark: _GoBack]In this contribution, we made the following proposals for resource allocation mode 2 for NR V2X.
Proposal 1: Propose to support backward indication with full flexibility, that is separate field of ceil(log2(Nmax)) bits in SCI format 1-A
Proposal 2: Propose to apply separate (pre-)configured sub-set (including empty and full set possibilities) of periodicities for exclusion of slots in the selection window which correspond to slots not monitored in the sensing window
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