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[100e-NR-5G_V2X_NRSL-RA_Mode2-02] Email discussion/approval on the following issues related to step 2 details:
· [bookmark: _GoBack]Nmax resources within a window of 32 slots (chain integrity). Related to the first proposed agreement in FL summary R1-1913569 for RAN1#99 “Friday session”.
· HARQ RTT ensuring (minimum gap between selected resources when FB enabled)
by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Sergey (Intel)
Discussion Outcome
Proposal 2
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
Inputs to Discussion
The first subtopic relates to the issue of ensuring sensing performance when resources are selected under a given resource signalling constraint. The idea of the restriction is to instruct a UE to select resources which can be signalled in SCI. E.g. if a UE expects to use 2 resources and Nmax = 2 is configured, then both resources are expected to be selected within a window of 32 slots so that they can be signalled in one SCI. In another example, if a UE expects to use 6 resources, and Nmax = 3 is configured, then every 3 neighbouring resources are expected to be selected within a window of 32 slots so that they can be signalled in one SCI: 1,2,3 are within 32 slots, 2,3,4 are within 32 slots, 3,4,5 are within 32 slots, 4,5,6 are within 32 slots, while distance between (k)-th and (k+3)-th resource can be larger than 32 slots.

Q1: Is the following proposal regarding ensuring selection of Nmax resources within a window of 32 slots of a resource pool agreeable? Which option of N selection is preferred?

Proposal
· [bookmark: OLE_LINK11][bookmark: OLE_LINK12]For a given resource selection within slots of resource pool, within a resource selection window, the distance in logical slots between any two selected resources among any <= N selected neighboring resources for potential SL transmission is less than 32
· N is 2 if NMAX = 2
· N is 2 or 3 if NMAX = 3, and is selected by a UE before performing resource selection
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Option 1: if Nmax = 3 is configured, actual N is (pre-)configured per priority
· Option 2: if Nmax = 3 is configured, N of 2 or 3 is up to UE implementation

	Company
	Comment
	FL comment/answer

	Fujitsu
	As for the case NMAX = 3, we have a different proposal as below.

Fujitsu proposal:
· N is not fixed to one value. N=2 always applies, N=3 applies under the following condition,
· For an nth resource in a chain, it is reserved by the corresponding SCI of the n-2th resource only if the distance b/w them is less than 32.

In our opinion, if Nmax = 3 is configured, make such a strict limit i.e. a selected resource in a chain must be reserved twice by the SCIs corresponding the previous two resources, will lead to a reduction in the number of candidate resources that are actually available, then the HARQ (re)transmission number of current TB may not be able to reach the target number; it may also cause the selected resources to be overcrowded for a certain period of time.
Thus, our proposal is, during the step 2 procedure, we just need to ensure a resource in a chain to be reserved by the SCI corresponding the previous one resource. After the resource selection is completed and the resources are sorted in chronological order, whether an nth resource in a chain can be reserved by the corresponding SCI of the n-2th resource depends on the distance in logical slots b/w them, i.e. only if the distance is less than 32 an nth resource in a chain can be indicated by the corresponding SCI of the n-2th resource. We consider this approach as a trade-off b/w being reserved as many times as possible and finding more available resources, and this approach can be well supported by the time resource indication in SCI which can flexibly indicate 1 or 2 more resources which are reserved.
	Basically, this is Option 2, but with clarification that 3rd resource is always signalled in SCI if lays into the window W. It can be clarified.

	NTT DOCOMO
	Agree and support option 2. Motivation of option 1 is unclear for us.
	

	NEC
	Agreeable. Option 2 is preferred: N of 2 or 3 is up to UE implementation
	

	Ericsson
	We do not see the need for this agreement. However, for the sake of progress we could be fine with it if limited to Option 2. 
	

	Intel Corporation
	Agree with proposal and support Option 1. We can accept Option 2, if this aspect is controversial.
	

	TCL Communication
	When Nmax=2, N=2 is OK. 
When Nmax=3, N=2 or 3 is up for implementation. (Option 2)

Configuring N=3 imposes some restrictions that may not always be necessary for the scheduler. Although in practice, a user with high priority/many planned retransmission will be eager to reserve resources as soon as possible and ensure a more reliable chain. 

As a side note: Imposing a chain (whichever the N value) will necessarily require that the Step 2 is not fully randomized.
	

	ZTE/Sanechips
	We do not support the proposal. 
The statement of “distance between any two resources among any <=N selected neighboring resources is less than 32 logical slots” sounds to require at least N resources within 32 logical slot duration, which may or may not happen from step-1 procedure.  Even for the case Nmax=3, from the perspective of resource reservation by SCI, it should be allowed to just reserve one resource. So we do not think “any <= N selected neighboring resources in 32 slots” is necessary. 
	The case of no suitable resources after Step 1 looks unrealistic since X% (20%) resources must be identified. Taking the number of sub-channels 10 and number of slots 32, for 20% condition there should be 64 candidates after Step 1, which need to be spread among at least 7 slots.

	MediaTek
	We prefer Option-2.
	

	Futurewei
	Agree. Option 2 preferred
	

	Apple
	We do not see the need of this agreement. The motivation of option 1 is unclear to us. For the sake of progress, we can accept option 2. 
For the resource reservation purpose, a resource to be reserved could be selected in a resource re-selection procedure, where the resource re-selection window could be set less than 32 slots from the last selected resource. 
	The proposal covers such implementation. Since selection of T1-T2 is up to a UE (under certain constraints), the UE can shape the window as you suggested to ensure the proposed agreement.

In the same time, direct restriction of the window size excludes other implementations and should be avoided.

	Qualcomm
	We’re ok with Option 2.
	

	[bookmark: _Hlk33567213]Nokia, NSB
	Agree, with option 2.
	

	HW, HiSilicon
	We do not see the need for the chain integrity proposal. This same idea with a very similar proposal has been discussed at length both offline and online in Reno meeting without achieving consensus to support it. Our position remains unchanged. The technical reason for not agreeing to this proposal is the following:
First of all, this not a critical issue. The claimed benefit is “ensuring sensing performance when resources are selected under a given resource signalling constraint”. The UE MAC, if it wants to meet its service level requirements, needs to be implemented appropriately. If adhering to the proposed conditions is a good way to do it, then MAC implementation can choose this behavior with no need for specification. If a UE selects resources beyond the window, it does no harm to other UEs because when it comes to signal those reservations it will be subject to the normal priority, re-evaluation, and pre-emption procedures as all UEs, but it has to live with the risks it takes in doing so.
Besides, UEs may act in a greedy way and end up reserving more resources than necessary. We believe UE should use up N_max resources and only select/reserve more resources if/as needed, which we think is more resource efficient. 
Basically, the relevant part of the proposal is that, given NMAX, UE can signal 1, …, NMAX resources per SCI, which is already specified.
	The claimed benefits of this proposal can only be achieved when each UE follows it, thus leaving it completely up to a UE is not reasonable.
The argument of the greedy implementation is also hard to accept, since resource usage is controlled by other parameters already in place and is not affected by this proposal.

	Samsung
	We are fine with the proposal but we think that ‘N’ should be ‘NMAX’ in the main bullet.
In addition, sub-bullet seems a separate issue and we think that Option 2 should be used for deciding N.
However, if everybody want to discuss together, we are O.K with Option 2.
	Assuming <= is removed (see comment to LGE), my reading of this modification is a further tightened condition, that every 3 resources should lay into 32 slots for Nmax = 3, which seems restrictive.

	OPPO
	Our view is Option 2. When the max number of (re)transmission is almost reached or when HARQ is enabled for a TB, the UE should have the flexibility of determining number of required resources to be selected and signalled in SCI.
	

	CATT
	We are fine with the main-bullet and first sub-bullet.
However, we don't know why we need to discuss the two options for Nmax=3. From our understanding, the N should be Nmax, this is related to the resource indication design in email discussion 3. 
	Same answer as for Samsung

	Convida
	Option 2 is OK.
	

	Sharp
	We are generally fine with the proposal. For clarification, in LTE V2X, the interval between initial transmission and blind retransmission should be a non-zero integer and less than 16 in mode 4. Hence, the proposal “for potential SL transmission is less than 32 and not equal to zero”. 
	I think it is a natural restriction that more than one resource cannot be selected in a slot. Let’s see if it needs to be explicitly captured

	vivo
	We don't think such proposal is needed. Moreover, it is not clear to us on the wording of “for a given resource selection” here. For example, whether this distance limitation should apply for a resource K reserved by an initial SCI and a resource L reserved by a reselection (e.g. due to pre-emption) for the same TB?
	The understanding that this restriction is always applied.

	LG Electronics
	Before adopting the proposal above, the exact meaning of “among any <= N selected neighboring resources” should be clarified. Does N means “only” neighboring resources except the reference resource (e.g., when UE selects 3 resources under NMAX = 3, N=2 means first/third resources from the perspective of second resource)? If so, we are wondering how to interpret N=3 when UE selects 3 resources under NMAX = 3.
	I think it is an overlook, and ‘<=’ should be deleted. The introduction of N instead of Nmax as in proposal from R1#99 was to exactly to avoid <=. It should be corrected.

	Sony
	Not support. We are OK if the main bullet is modified as “between any two selected resources among any 2 selected neighbouring resources”. Not necessarily to introduce different N values, N=2 or 3 means the same because the distance is calculated between 2 selected resources.
	

	InterDigital
	Support Option 1 to limit the number of resource reserved in one SCI transmission by low priority data.
	



Based on the majority view, the general intention is agreeable, and Option 2 sub-bullet is also agreeable. With minor modifications (deleting <=) based on companies’ inputs, the following is proposed:

Updated proposal
· For a given resource selection within slots of a resource pool, within a resource selection window, the distance in logical slots between any two selected resources among any N selected neighboring resources for potential SL transmission is less than 32 and larger than 0
· N is 2 if NMAX = 2
· N is 2 or 3 if NMAX = 3, and is selected up to UE implementation before performing resource selection


The second subtopic relates to the issue of ensuring sufficient time gap between selected resources in order to timely exchange and process HARQ feedback.

[bookmark: OLE_LINK15]Q2: Is the following proposal agreeable?

Proposal
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected
· ‘a’ is already defined as part of HARQ feedback procedures as follows: for a PSSCH transmission with its last symbol in slot ‘n’, when the corresponding HARQ feedback is due for transmission, and it is expected to be in slot ‘n+a’ where ‘a’ is the smallest integer larger than or equal to K with the condition that slot ‘n+a’ contains PSFCH resources
· ‘b’ is a PSFCH processing plus PSSCH retransmission preparation time in slots determined by UE implementation


	Company
	Comment
	FL comment/answer

	Fujitsu
	We think the proposal above is agreeable.
	

	NTT DOCOMO
	Agree.
In addition, for HARQ-based reTX, earlier resource should be selected rather than random selection. If three resources would be selected, but when the above gap is ensured in step 2, three resources may not be selectable from a window. For example, let us use the following illustration. After one resource is selected randomly, resources with red color are excluded to ensure the above Z. Then, the 2nd resource is selected randomly and the resource would be in slot n+T2-3, or slot n+T2-2, or, … slot n+T2. In this case, the 3rd resource cannot be selected from this window. Selection of earlier resource should be supported with the above proposal to address this issue. 
[image: ]
	The issue of earlier resource selection was deprioritized for this e-meeting. It is better to defer such discussion to the next meeting.

	NEC
	Agreeable
	

	Ericsson
	We are fine with the proposal if it is only applicable for selection of resources when using SL HARQ feedback. This does not apply to blind retransmissions.
	The main bullet covers this by “between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected”

	Intel Corporation
	We support the above proposal. In our view, both HARQ aware and HARQ unaware procedures should be supported by UE.
	

	TCL Communication
	We agree with the current proposal. 

Note: This formulation sets a general understanding that a mix-mode of blind and feedback-based (re)transmissions is allowed, and the requirement for feedback (or not) is therefore needed to be set in the 2nd stage SCI and (re)transmission specific.
	

	MediaTek
	Agree.
	

	Futurewei
	Agree
	

	Apple
	Agree. 
We agree with NTT DOCOMO’s example that the resource selection should be in sequential. After one resource is randomly selected, the candidate resource set needs to be refined in consideration of HARQ feedback timing. Then the next resource is randomly selected from the remaining candidate resource set, etc. 
One comment on the example is that the first selected resource does not have to be the first resource in time. The second selected resource could be before the first selected resource, as long as the minimum time gap is ensured between the first selected resource and the second selected resource.   
	I’m not sure if sequential selection should be explicitly specified. It would be one UE implementation which makes it easy to ensure HARQ RTT restrictions.

	Qualcomm
	We agree with the proposal

We’d like to clarify that ‘a’ depends on where a given resource is with respect to PSFCH resources. A fixed gap for all resources, regardless of their location with respect to the slot with PSFCH, would have to be unnecessarily large to always provide enough time for PSFCH processing and Tx preparation.
	My understanding that the proposal covers dependence of ‘a’ on relative PSFCH location same way as PSFCH timing was defined in procedures AI.

	Nokia, NSB
	Agree
	

	HW, HiSilicon
	The proposal is not agreeable to us. The HARQ RTT time for the resource (re-)selection should be guaranteed at the MAC layer, since the final resources is determined at MAC layer as in TS 38.213 after the resource set  is reported to higher layers. The resource (re-)selection procedure performed by the physical layer in section 8.1.4 in TS 38.214 should not be affected. We suggest that proponents raise this directly in RAN2.
The relevant part of the proposal for RAN1 is that there is a minimum processing from PSSCH to PSFCH, but this is ensured already by K≥1, meaning the earliest possible slot for PSFCH is (n+1) for a PSSCH in slot n.
	My understanding that RAN2 does not define resource selection, rather they implement RAN1 decisions based on reasonable split between PHY and MAC functions. In that context, HARQ RTT ensuring should be discussed in RAN1 and, if agreed, be implemented by RAN1/RAN2.

	Samsung
	We are fine with the proposal with modification on definition for ‘a’ as:
‘a’ is a time gap between PSSCH transmission and corresponding PSFCH reception in slots determined by high layer parameter of MinTimeGapPSFCH and periodPSFCHresource.
We think that this definition is more simple and clear.
	This could be modified

	OPPO
	Agree
	

	CATT
	Agree the proposal with the following clarification.
The ‘a’ and ‘b’ slot should be defined as logical slot.
	Definition of ‘a’ is reused from HARQ procedures.
Definition of ‘b’ does not need to be explicitly defined, since it is an internal TX UE variable

	Convida
	Agree, for HARQ retransmission resource candidates.
	

	Sharp
	We support this proposal.
	

	vivo
	We are fine with the principle, but we think it can be probably handled by UE implementation, i.e., no additional specification change is required if the spec defines PSFCH processing.
	It is not a common understanding, that it should be handled by a UE implementation, since system performance is affected.

	LG Electronics
	In case when the proposed behaviour doesn’t have any impact on the sensing operation (including newly introducing optimized sensing mechanism targeting HARQ feedback operation), we are fine with it. One more thing needs to be clarified is that “b” value means the absolute time required for both PSFCH processing and PSSCH re-TX preparation, and this value itself doesn’t need to be directly indicated in 1st stage SCI. In other words, it would be sufficient that the logical slot gap (between two selected resources) indicted by 1st stage SCI guarantees the absolute time larger than b value. 
	Regarding ‘b’, the intention of the proposal is aligned with your comment.

	Sony
	Agree with this proposal.
	

	InterDigital
	Agree with the proposal
	



Seems majority view is to support such operation. Taking some identified corrections, the following is proposed:


Updated proposal
· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected
· ‘a’ is a time gap between PSSCH transmission and corresponding PSFCH reception in slots determined by high layer parameter of MinTimeGapPSFCH and periodPSFCHresource
· ‘b’ is a PSFCH processing plus PSSCH retransmission preparation time determined by UE implementation
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