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Introduction
This contribution provides discussion on critical issues for the second thread [102-e-NR-5G_V2X_NRSL-Mode-2-02].

[102-e-NR-5G_V2X_NRSL-Mode-2-02] Email discussion/approval regarding “Retransmission resource reservation overlaps”
· Whether to allow reservation of HARQ retransmission resources periodically (related to RAN2 decisions)
· Restrict overlaps of TDRA field resource and periodic resources
· including restriction to select resources in the same slot 
By 8/20, followed by potential TPs by 8/25 – Sergey (Intel)

Outcome

Agreements:
1. Conclusion:
0. RAN1 expects the remaining PDB provided by higher layers is smaller than the resource reservation period (not including 0ms) provided by higher layers
0. No RAN1 specification impact
1. Inform RAN2 about the above conclusion – Sergey (Intel)

Conclusion
1. RAN1 understands that the agreement in RAN1#100-bis-e / 101-e cited below already prevents selection of the resources in the same slot and no further clarification is necessary
	Agreements:
1. In Step 2, a UE shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
0. 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
0. 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



LS is sent to RAN2:
· Approved draft LS in R1-2007303
· Approved final LS in R1-2007389

TP & RRC assessment
· No RAN1 related TP
· No RRC impact
· [bookmark: _GoBack]RAN2 is informed about MAC layer spec impact
1st round discussion
TB transmission across periods

RAN1 received LS from RAN2 informing about their discussion and agreements related to L1 procedures [R1-2005206]. In the LS, there is the following agreement:

	1: 	RAN2 expects that RAN1 will discuss whether ReTX resources of a MAC PDU are reserved neither right on nor after new TX resource of the next MAC PDU for a configured sidelink grant reserved for a particular Sidelink process.



From the agreement it may be understood, that from RAN2 perspective usage of periodic resources for more than one MAC PDU is not expected or desirable. Therefore, it may be good to confirm it from RAN1 side.

Q1-1: From RAN1 perspective, is it OK to prohibit retransmission of a TB / MAC PDU on the next or other periods than the initial transmission of this TB?

	Source
	Short answer
	Comments

	Ericsson
	Yes
	We share the same understanding. If the behaviour is not prevented, then it is necessary to make some changes to the specification for resource selection. Management of  HARQ process IDs also gets complicated.

	Sharp
	No
	Since the proposal prohibits retransmission of a TB to happen on the next/other periods and each period consists of at most N_max resources. Do we understand the proposal correctly that the maximum transmission times of a TB is N_max? This would be incorrect understanding as we have agreed the maximum transmission times of a TB is configured and at most 32.
In our understanding, RAN2’s intention aligns with Option 1 in Q1-2.

	Panasonic
	No
	We share similar views with Sharp.  In our understanding, it’s ok to prohibit or limit the retransmission of a TB on or after the initial transmission of the next TB, but not this TB.

	vivo
	No
	MAC layer provide PDB and period before resource selection. In principle, TB in current period will not delayed to next period. However, due to PHY time to logical time conversion, such case may occur. 
However, we think RAN1 does not need to further restrict resource selection procedure, we do not see a severe problem.

	NTT DOCOMO
	See comments
	In our understanding, whether to prohibit the retransmission of a TB on or after the initial transmission of the next TB is up to RAN2, and there is no need of any restriction from RAN1 perspective. 

	Samsung
	No
	We are not clear that RAN1 should specify this case. 

	Huawei/HiSilicon
	Yes
	Since RAN2 LS mentioned “for a particular Sidelink process”, we assume one HARQ process is considered here. 
We support the UE has to finish the retransmission of a TB before transmitting the next TB. Because the UE has to flush the HARQ buffer when transmitting a new TB, if the answer is “no”, the HARQ process management could be complicated.

	NEC
	Yes
	Similar view as Ericsson

	LG Electronics
	Yes
	Since the current MAC specification assumes that only single sidelink process is available for the selected sidelink grant in Mode 2, it would be desirable that the retransmission resources of a MAC PDU are limited to be reserved only before the new transmission resource for the next MAC PDU. Note that this is also aligned with the principle of LTE V2X. Otherwise, a large amount of MAC specification changes is inevitable in the maintenance phase. For example, if it is allowed to reserve the retransmission resources of a MAC PDU “right on” or “after” the new transmission resource of the next MAC PDU, further technical discussion is necessary on how to resolve the problem that the next MAC PDU is generated before finishing the retransmission of the previous MAC PDU.

	ZTE, Sanechips
	Yes. 
	Similar view as Ericsson. 

	Intel
	No from RAN1 perspective
	We do not see the need to put such restriction from RAN1 perspective. If RAN2 see the technical issue, then it can be left up to RAN2 decision.

	Futurewei
	Yes
	In our view, this behaviour has always been the implicit assumption made by RAN1. As others have mentioned, if there is no such prohibition, the HARQ processes could be corrupted, or would require specification change.

	Apple
	Yes
	The restriction of TB retransmissions within a single period could simplify the HARQ process handling. 

	QC
	Yes
	Similar view with Ericson and Huawei. It is also important to limit specification impact at this late stage.

	Nokai, NSB
	Yes
	If I understand the RAN2 concept of sidelink process then, as currently defined, a sidelink process cannot process two MAC PDUs in parallel, so the interleaving of transmissions of two PDUs cannot be supported. E.g. I read the 38.321 text such that on the TX side a sidelink process has one HARQ buffer which contains at most one MAC PDU.

	CATT
	Yes
	Regarding the LS from RAN2, for a particular  sidleink HARQ process, we think it should be prohibited.

	OPPO
	Yes
	Similar view as Ericsson and HW.



Yes: 11
No (at least from RAN1 perspective): 6

Although there are many views that such restriction should be supported, it seems there is no limitation in RAN1 specification in either conclusion. Furthermore, HARQ ID management mentioned by companies does not seem an issue since HARQ ID and NDI are explicitly signalled in SCI 2-x. Thus, it is recommended to let RAN2 to conclude this topic, if necessary.

Proposal 2-1
· There is no RAN1-related limitation to support or prohibit interlaced in time MAC PDU transmissions. RAN2 can decide if such restriction is necessary

Related to the above question, which TDRA and Resource reservation period overlap scenarios should be allowed needs to be discussed as well.

Q1-2: Which overlapping scenarios for TDRA and Resource reservation period fields in SCI are allowed?
· Option 1:
· For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots
· Option 2:
· For an SCI transmitted in slot ‘k’, and for a resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s’, the logical slot offset ‘s’ can be larger than the “resource reservation period” P converted to logical slots

	Source
	Short answer
	Comments

	Ericsson
	
	We think it is cleanest to agree that the end of the selection window n+T2 is always smaller than the selected periodicity n+P. 
Given that this is a resource selection issue, our preference is that RAN2 captures it in the MAC specification.

	Sharp
	Option 1
	Option 1 would be aligned with Q1-1. We think the wording for Option 1 needs to be more exact. Note that the conversion from P to logical slots refers to SL slots based on tdd configuration, instead of resource pool configuration. Hence, we propose to modify option 1 as:
· Option 1:
· For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots

	Panasonic
	Option 1
	

	vivo
	Option 2
	As stated in Q1-1, RAN1 observes the case would occur. However no further restriction to resource selection procedure. 
Our intention is stated as above, we think option 2 is aligned with our intention, if we do not understand the option correctly, please correct us.

	NTT DOCOMO
	Option 2
	Since Q1-1 is up to RAN2 in our view, no need to have a restriction in RAN1.

	Samsung
	Option 2
	Since we have very small values on P (resource reservation period), Option 2 can happen in NR sidelink. 

	Huawei/HiSilicon
	Option 1
	Option 1 is aligned with our answer to Q1-1.

	NEC
	Option 1
	Option 1 is a way to achieve Q1-1

	LG Electronics
	Option 1
	With the same reason described in Q1-1 (i.e., only single sidelink process is available for the selected sidelink grant in the current MAC specification).

	ZTE, Sanechips
	Up to RAN2
	Similar comment as from Ericsson.

	Intel 
	Option 1
	We prefer modified Option 1, i.e. add the following clarification/correction
“…the logical slot offset ‘s_last’ is always smaller than the “k + resource reservation period measured in slots” P converted to logical slots”


	Futurewei
	Option 1
	Unlike Q1-1, option 2 may not need to be precluded in the spec. However, it is definitely cleaner to finish a TB transmission before starting the other one

	Apple
	Option 1
	This is aligned with our views in Q1-1. 

	QC
	Option 2
	Resource Selection Procedure should ensure this.

	Nokia, NSB
	Option 1
	

	CATT
	
	We share the same views with Ericsson. n+ T2 would be always smaller than n + Periodicity value. 

	OPPO
	Option 1 – in principle
	Similar observation and concern with Sharp that we should first solve the issue of “logical slot” used in TDRA and the “logical slot” for resource reservation period P. In our understanding, the conversion for them are different. According to 38.214,  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , . The logical slot of TDRA is defined in a resource pool. But the resource reservation period P is applied in  which is a set of slots can belong to a sidelink resource pool, but may not necessarily the same resource pool as the TDRA.



Option 1: 10
Option 2: 4
Other – bound T2 by P: 2

Overall the group is leaning towards restricting such cases, however exact mechanism for restriction may need further discussion. If resource selection procedure ensures the selection window is always smaller than the period, then there may be no need for other restrictions.


Proposal 2-2
· For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots
· Specification to capture this restriction by bounding n+T2 to be always smaller than n+P


Q1-3: A special case, whether in the notions of Q1-2 allow ‘s’ or ‘s_last’ to be equal to the period P?

	Source
	Short answer
	Comments

	Ericsson
	
	Always smaller than. See our reply to Q1-2

	Sharp
	Not allowed
	

	Panasonic
	No
	

	NTT DOCOMO
	No
	

	Samsung
	No
	We think that the UE behaviour for Q1-2 and Q1-3 does not need to be captured in the spec.

	Huawei/HiSilicon
	No
	

	NEC
	No
	

	LG Electronics
	No
	

	ZTE, Sanechips
	
	Agree with Ericsson

	Intel
	No
	

	Futurewei
	No
	No clear benefit if having it equal

	Apple
	No
	We do not support the transmission of two TBs in the same slot. Hence, ‘s’ or ‘s_last’ cannot be equal to P.

	QC
	No
	No change in spec is needed. Resource Selection Procedure should ensure this. The beyond case is that further retransmission of the TB can overlap with next period of the first transmission(s) of the next TB

	Nokia, NSB
	No
	

	CATT
	No
	We do not support 'to be equal to'. It would potential cause the simultaneous transmissions of one UE in the same slot.

	OPPO
	No
	



Given the consensus and P2-2, there is no need to duplicate this detail in a separate agreement.

Resource selection / exclusion restricting time domain overlaps

From all the discussions in RAN1 it should be understood that a UE cannot transmit more than one PSCCH+PSSCH in a slot, otherwise substantial efforts and justification is required to implement it.
In the same time, it seems there is no explicit restriction in specifications, especially resolving the scenarios of multiple sidelink processes where time domain overlaps can happen.

Q2-1: Is it clear enough in L1 and MAC specification that a UE cannot select more than one resource in the same slot for the same TB? If not, how to fix it?

	Source
	Short answer
	Comments

	Ericsson
	
	38.202 is clear in that it is not allowed. Having said this, we would be fine with a clarification in 38.213 or 38.214. Given that this issue has been mentioned for Mode-1 as well, we prefer a Mode-agnostic statement.

	Sharp
	
	We are fine to add clarification with slightly preference in MAC specification. It would be enough to clarify as “the new transmission opportunities and the retransmission opportunities do not overlap in time domain” in TS38.321, as the new transmission and retransmission opportunities have been specified in MAC specification.

	Panasonic
	
	We share similar views with Ericsson.

	vivo
	
	It is not allowed based on our understanding of MAC and PHY spec. 
For selected resource adjacent in time, MAC spec. restricts that the adjacent resources for a TB transmission can be indicated by TDRA field, it is noted that the smallest value in TDRA is 1, not 0, therefore, two resources cannot in a single slot.

	NTT DOCOMO
	Yes
	We think it is already clarified in 38.202, and no need to have further clarification.

	Samsung
	
	If 38.202 is clearly capture this, no need to have further clarification.

	Huawei/HiSilicon
	
	We think TS 38.214 section 8.1.5 (copied below) implicitly clarify that a UE cannot select more than one resource in the same slot for the same TB.
“…for N = 2, ; and for N = 3, , . …”

Note that “” and “” ensures such time domain overlap will not happen.

	NEC
	Yes, it's clear
	Agree with Huawei/HiSilicon's comments 

	LG
	
	We tend to agree with Huawei’s interpretation, but it would be better to explicitly capture it in the specification.

	ZTE, Sanechips
	Yes
	Agree with comments from Ericsson/DoCoMo (per 38.202) and Huawei (per 38.214). 

	Intel
	No
	We believe clarification is needed since from 38.202 it is only clear that UE cannot transmit in different resources in the same slot however it is not mentioned that such resource selection should be avoided.

	Futurewei
	Yes
	In our view, 38.202 is clear enough. No need for additional clarification

	Apple
	
	It is indicated in TS38.214 Section 8.1.5 that selected resources cannot be in the same slot, as per Huawei’s comments. 

	QC
	Yes
	

	Nokia, NSB
	Debatable
	38.202 is clear that transmission of such a resource selection is not supported, however it is not clear that such a resource selection is not supported. Regarding the text quoted by Huawei, I am not convinced it settles the issue – as far as I can see that text just says that such a resource selection cannot be indicated in a single SCI, it does not in itself preclude such a selection.

	CATT
	
	In our opinion, it is up to MAC layer implementation. PHY would only perform resource exclusion when requested by MAC layer. MAC layer maintains the upcoming transmission resources in the grant and the overlapped issues can be handled during resource reselection.

	OPPO
	No
	If relying on 38.202 it is ambiguous how the resource(s) should be selected. Therefore, our preference is to clearly state this in either L1 or MAC. In addition, the same resource selection restriction should apply for resource re-selection due to re-evaluation and pre-emption.



It seems there are divergent views, whether further clarification is needed regarding resource selection in the same slot. At this stage, the following is available in specs:
· 38.202 describes UE capability to transmit only one PSCCH+PSSCH
· 38.214 describes SCI signalling, where more than one resource could not be signalled in a slot

vivo has a good point, that RAN1 agreement on reservation of HARQ retransmission by prior SCI effectively prevents selection of resources not feasible to be signalled by one SCI.

	38.321, section 5.22.1.2
2>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of a SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9];





If this is a common understanding, then potentially no need for further discussion. Alternatively, one easy way is to put restriction into MAC specification, that “the new transmission opportunities and the retransmission opportunities do not overlap in time domain”.


Proposal 2-3
· Option 1 (no further RAN1 & RAN2 discussion/work)
· RAN1 understands that the previous agreement that a retransmission resource is selected in the way it can be reserved by a prior SCI already prevents selection in the same slot and no further clarification is necessary
· Option 2 (further clarification in specs)
· In Step 2 of resource (re-)selection procedure, a UE is not expected to select more than one resource for transmission in a slot
· Note, this is intended to be captured in MAC specification


In case of different TBs, there is also no handling. Potentially, the easiest way is to add additional exclusion of resources selected for other TB(s).

Q2-2: How to restrict selection of resources for different TBs to different slots?
· Option 1: Add additional time domain exclusion of resources selected for other TBs
· Option 2: Do not exclude, but drop one of the resources when transmission is going to happen
· Option 3: Leave up to UE implementation, and capture that a UE is not expected to select/ transmit PSCCH/PSSCH for more than one TB in a slot in a BWP

	Source
	Short answer
	Comments

	Ericsson
	Up to RAN2
	This is a resource selection issue. RAN2 can capture the corresponding note in their spec. If necessary, we can send an LS.

	Sharp
	
	See our reply in Q2-1. The proposal applies also to restrict the case for other TBs.

	Panasonic
	
	Up to RAN2.

	vivo
	No need
	See our reply in Q2-1

	NTT DOCOMO
	Up to RAN2
	

	Samsung
	Not necessary 
	Option 4: Leave up to UE implementation

	Huawei/HiSilicon
	Option 1
	Dropping may increase latency, and is not preferred.
We prefer such time domain overlapping is avoided during the resource selection procedure. So we support Option 1, i.e., the resources that have already been selected for previous TBs are considered in the resource exclusion procedure in section 8.1.4 of TS 38.2.1.4

	NEC
	
	Up to RAN2

	LG
	Up to RAN2
	No need to discuss it in RAN1

	ZTE, Sanechips
	Option 3
	We wonder what if RAN2 decides there is no restriction or there is a restriction by dropping (i.e., option 2, which is a RAN1 spec behaviour but no RAN1 company prefers so far). 

	Intel
	Option 1
	Time overlapping should be avoided by UE resource selection behaviour. Dropping is technically bad option and should be avoided. In addition, priority of sidelink transmissions should be considered in ordering resource selection processes.

	Futurewei
	Option 1 or option 3
	This could be either in RAN1 or RAN2. Given that the issue is discussed in RAN1, let’s fix it in 213/214 instead of liaising to RAN2. Both option 1 and option 3 can work. Agree with Intel that dropping should be avoided

	Apple 
	Up to RAN2 
	RAN2 may impose some restrictions in selecting a resource from candidate resources reported from RAN1.

	QC
	Option 1
	This is much better to explicitly handle in RAN1 spec, in similar way that re-evaluation and pre-emption is being handled. The risk of handling this is RAN2 is that in some condition, the reported candidate set does not contain enough candidates for MAC to select resources in a non -time overlapping manner. This happens because PHY counts all overlapping resources as free and hence does not trigger RSRP increasing enough.

	Nokia, NSB
	Option 1
	

	CATT
	Option 3
	It is similar as Q2-1. MAC layer maintains the upcoming transmission resources in different grants and the overlapped issues can be handled during resource reselection. It is also up to MAC layer implementation.

	OPPO
	Option 1 or modified Option 3
	If Option 1, it can be handled in 38.214 resource exclusion procedure and the additional exclusion ought to cover all the cases，e.g.  multiple TBs and re-selection due to re-evaluation and pre-emption. In this way, there is no impact to RAN2 spec.

If Option 3, it should not be up to UE implementation. In the MAC spec, capture that a UE is not expected to select PSCCH/PSSCH for more than one TB in a slot in a BWP.



Option 1: 6
Option 3: 4
Up to RAN2: 6
Other – handle together with same TB case: 2

It seems more discussion is needed to conclude this issue.

Proposal 2-4
· Option 1:
· When resource (re-)selection for a given TB is performed, the slots containing resources selected for other TBs are excluded from the candidates before RSRP-based exclusion procedure
· Option 2:
· When resource (re-)selection for a given TB is performed, it is up to MAC specification how to ensure that resources for different TBs are selected in different slots

2nd round discussion
Proposal 2-1
· There is no RAN1-related limitation to support or prohibit interlaced in time MAC PDU transmissions. RAN2 can decide if such restriction is necessary

Proposal 2-2
· For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots
· Specification to capture this restriction by bounding n+T2 to be always smaller than n+P

Proposal 2-3
· Option 1 (no further RAN1 & RAN2 discussion/work)
· RAN1 understands that the previous agreement that a retransmission resource is selected in the way it can be reserved by a prior SCI already prevents selection in the same slot and no further clarification is necessary
· Option 2 (further clarification in specs)
· In Step 2 of resource (re-)selection procedure, a UE is not expected to select more than one resource for transmission in a slot
· Note, this is intended to be captured in MAC specification
Proposal 2-4
· Option 1:
· When resource (re-)selection for a given TB is performed, the slots containing resources selected for other TBs are excluded from the candidates before RSRP-based exclusion procedure
· Option 2:
· When resource (re-)selection for a given TB is performed, it is up to MAC specification how to ensure that resources for different TBs are selected in different slots


	Source
	Comment

	LG Electronics
	Proposal 2-2: 
Firstly, we think that the part marked with grey is not necessary. In other words, it is up to UE implementation on how to satisfy the condition of part marked with yellow when performing the resource selection procedure. In this sense, our preference is to remove the sub-bullet. 
Secondly, is it correct understanding that as per the existing Mode 2 agreements, only up to 3 resources can be periodically reserved within a reservation period? Also the following proposal targets the SCI used for the periodic reservation? If these points are not clarified, we think that the meaning of proposal is unclear.
 
       For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots
  Specification to capture this restriction by bounding n+T2 to be always smaller than n+P
 
Proposal 2-1:
When reading the following RAN2 agreement in LS, one thing needed to be clarified is whether to allow the reservation of re-TX resources for a MAC PDU across different reservation periods.
 
       RAN2 expects that RAN1 will discuss whether ReTX resources of a MAC PDU are reserved neither right on nor after new TX resource of the next MAC PDU for a configured sidelink grant reserved for a particular Sidelink process.
 
From our perspective, it seems that if Proposal 2-2 is agreed, such operation will not be allowed in RAN1. So, whether or not the part marked with grey is correct depends on the conclusion of Proposal 2-2.
 
       There is no RAN1-related limitation to support or prohibit interlaced in time MAC PDU transmissions. RAN2 can decide if such restriction is necessary
 
Also RAN2 LS explicitly requests RAN1 to decide whether the restriction mentioned in the LS is supported or not. So, we think that it is not desirable to reply to RAN2 to decide it again. Considering that a majority of companies support such restriction, we strongly prefer to agree it. Note that with this direction, the change of current MAC specification can be avoided. Furthermore, it is hard to simply say that even if the restriction is not applied, there are no issues in the HARQ management since HP ID/NDI is explicitly signalled via SCI. To be specific, after checking our RAN2 colleague, additional technical discussion could be necessary on at least whether to allow new MAC PDU generation even before finishing the retransmission of the previous MAC PDU. If allowed, RAN2 needs to discuss which one is dropped (e.g., based on the priority of MAC PDU). 
 
Proposal 2-3:
We prefer Option 1.
 
Proposal 2-4:
We prefer Option 2.

	Sharp
	For proposal 2-1 and 2-2, basically we share the same view as LGE that the sub-bullet in proposal 2-2 is not needed and with proposal 2-2 supported(if supported w/o the sub-bullet), we suppose it means to prohibit the interlaced MAC PDU transmissions from RAN2, which conflicts with the intention of proposal 2-1..
Regarding proposal 2-4, we support Option 2, as Option 1 brings extra change to “Step 1: identification of candidate resources” which is not necessary at this maintenance stage(i.e. leads to changes in step 5/6 in 8.1.4, TS38.214). With Option 2 supported in proposal 2-4, we do not see need for independent proposal 2-3.

	NEC
	Proposal 2-1 & 2-2:
Conclusion from proposal 2-2 may have impacts on proposal 2-1 from RAN1 perspective. 
In our understanding, there may be multiple SCIs within one reservation period P to support up to 32 (re)transmissions, then for each SCI, what's the purpose of ‘s_last’ < “resource reservation period”? If no restriction is introduced for Q2-1, the restriction regarding Q2-2 is not necessary either.
 
In addition, we share the same view to not introduce restriction P to n+ T2 anyway.  
Proposal 2-3:
Option 1 is preferred. Option 2 for further clarification is also acceptable.
Proposal 2-4:
Option 2, the resource selection procedure should left to MAC specification.

	 Samsung
	 For Proposal 2-2, we think that specifying restriction for resource selection procedure seems not necessary. So, our preference is removing Proposal 2-2 and discuss Proposal 2-1 only. We support Proposal 2-1 without proposal 2-2.
For Proposal 2-3, we support Option 1
For Proposal 2-4, we support Option 2

	CATT
	For Proposal 2-1, it is unnecessary.
In our understanding, the proposal 2-2 is related with proposal 2-1, and we think it would be better to remove proposal 2-1.

For proposal 2-2, need further clarification. 
We think the main bullet is somehow unclear to us. Because, the re-selection instance is n, and the first resource is n+k, and the last resource is n+k+s_last, even we have a restriction that s_last<p, the n+k+s_last still can be larger than n+p. 
Regarding to the sub-bullet of restriction of p to n+T2, we think it would be clear to capture that, but we are also fine for UE implementation.

For proposal 2-3, we support Option 2.
It is preferable to define the restriction in principle and operation details is up to MAC layer implementation. 

For proposal 2-4, We support option 2.
MAC layer can handle the overlap issue by resource selection. If it is handled during resource exclusion procedure, more resource maintaining information should be exchanged from MAC layer to PHY layer and more additional specification work should be done. 

	NTT DOCOMO
	Proposal 2-1 and 2-2:
We agree that the current P2-1 and P2-2 is not consistent. Our view is to support P2-1 only, and not to support P2-2. P2-2 means to have a restriction from RAN1 perspective, which is not necessary at all in our view. Regardless of RAN2 situation, no strong reasoning to prohibit from RAN1 perspective. 


Proposal 2-3:
We support option 1 since 38.202 and 214 capture this aspect already in our understanding. 

Proposal 2-4:
We support option 2. Although there may be somewhat benefit in option 1, we think to avoid such optimization would be desirable at this stage. 

	 Ericsson
	For Proposal 2-2, we think only the sub-bullet would be necessary. The main bullet would be a consequence of it. And how to do it, a matter of following existing procedures and UE implementation otherwise.

If Proposal 2-2 is agreed (in its current form or with the proposed modification), we don’t think Proposal 2-1 makes much sense. Instead we would propose to reply to RAN2 with the agreed Proposal 2-2.

For Proposal 2-3, we are fine not doing anything or with clarification (Option 2). But the current Option 1 does not make much sense. Besides that, we don’t think we should say anything about “further RAN2 discussion/work”.

For Proposal 2-4, we would prefer to keep this issue as part of selection rather than as part of sensing. This is the view in Option 2, but we think the wording can be improved.

	Huawei/HiSilicon
	Proposal 2-2
Ok with the main bullet. And we share similar view with LGE and other companies that the sub-bullet (i.e., “n+T2 < n+P” part) is not necessary. This can be left to UE implementation how to satisfy such restriction.

Proposal 2-1
Since RAN2 already sent LS to RAN1 and expected RAN1 will discuss such issue, we think it’s better to make decisions in RAN1 rather than asking RAN2 to decide.
If Proposal 2-2 is agreed (with the suggested change above), maybe no need to further discuss Proposal 2-1.

Proposal 2-3
Support Option 1. 
As explained by the FL, the MAC spec already captured such restriction.
If we take Option 2 and MAC spec specifies something new, it seems there will be some redundancy in the MAC spec.

Proposal 2-4
Support Option 1.
If we take Option 2, it’s possible that after precluding the time-overlapped candidate resources in MAC layer, MAC layer cannot find enough candidate resources for resource selection.
So we suggest Option1, which can ensure the candidate resource set reported by PHY is truly available.

	vivo
	Proposal 2-1 2-2 and 2-4 are correlated, the whole point is how MAC layer can address the case that time-resource of first TB is collided with time-resource of second TB. Whether/how to avoid the time overlapping can be decided by RAN2. 38.202 describes UE capability to transmit only one PSCCH+PSSCH, that point is enough for them to make decision, we think even such collision occur, UE can pick one resource for final transmission. Therefore, we only support proposal 2-1. Regarding proposal 2-2, the sub-bullet seems to be common understanding. If companies would like capture it, it is fine. 

Proposal 2-3, option 1 is good choice, this does not impact spec.

	OPPO
	As commented by other companies, we also think proposals 2-1 and 2-2 are not consistent. We are supportive of P2-2, therefore, P2-1 is not needed.

For proposal 2-3, our don’t think option 1 (existing agreement) is clear enough and that it would cover this case. So we need to go with option 2.

For proposal 2-4, we are fine with either option.

	Panasonic
	We are supportive of P2-2 with removal of P2-1. 
We support Option 2 for P2-3, and Option 2 for P2-4.




Analysing the comments, the following seem the way forward:
· Explicitly capture the restriction in P2-1
· The multiple comments that P2-2 conflicts with P2-1 seems not valid. Imagine the case of chain reservation within one period. In this case, the interlacing still can happen even if P2-2 is respected, as in the figure below.
· Remove selection window restriction in P2-2
· On P2-3, better to take online discussion on Option 1 vs Option 2 due to no clear majority
· On P2-4, better to take online discussion on Option 1 vs Option 2 due to no clear majority

Some further comments:
· As LGE asks, in FL understanding more that 3 resources can be reserved periodically using chains, as illustrated in the figure below





Proposal 2-1
· From RAN1 perspective, ReTX resources of a MAC PDU are reserved neither right on nor after new TX resource of the next MAC PDU for a configured sidelink grant reserved for a particular Sidelink process

Proposal 2-2
· For an SCI transmitted in slot ‘k’, and for the last resource indicated by the “time resource assignment” field of this SCI in the logical slot of a resource pool ‘k+s_last’, the logical slot offset ‘s_last’ is always smaller than the “resource reservation period” P converted to logical slots
· Specification to capture this restriction by bounding n+T2 to be always smaller than n+P

Proposal 2-3 => Conclusion
· Option 1
· RAN1 understands that the agreement in RAN1#100-bis-e / 101-e cited below already prevents selection of the resources in the same slot and no further clarification is necessary
	Agreements:
· In Step 2, a UE 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


· Option 2 (further clarification in specs)
· In Step 2 of resource (re-)selection procedure, a UE is not expected to select more than one resource for transmission in a slot
· Note, this is intended to be captured in MAC specification

Proposal 2-4
· Option 1:
· When resource (re-)selection for a given TB is performed, the slots containing resources selected for other TBs are excluded from the candidates before RSRP-based exclusion procedure
· Option 2:
· When resource (re-)selection for a given TB is performed, it is up to RAN2 and MAC specification how to ensure that resources for different TBs are selected in different slots

3rd round discussion

	Source
	Comments

	NEC
	Regarding updated proposal 2-1 and 2-2.   We still have concerns on the motivation/relation of proposal 2-2 and proposal 2-1.  Is proposal 2-2 a way to achieve proposal 2-1? 
If yes, take the figure for example, assume s_last_1 in the first SCI-1 < Period and s_last_2 in the first SCI-2 < Period, but we cannot ensure s_last_1 + s_last_2 < Period, then the overlap case occurs and proposal 2-1 is broken.
If no, then we think proposal 2-1 is enough to avoid the overlap case. i.e., proposal 2-2 is implied agreed by this way because any s_last > Period will break proposal 2-1.
 
So, given proposal 2-1, we can just drop proposal 2-2. Or we further consider the issue with multiple SCIs and multiple s_last within one reservation period.

	LG
	Just to be clear, in case when Proposal 2-1/2-2 are adopted, the second operation (i.e., “Yes interlace”) in the figure is not possible? Right?
In addition, considering the following RAN1 agreement, could you clarify the issue relevant to “Interlacing within one reservation period”?
 
Agreements:
<!--[if !supportLists]-->       <!--[endif]-->Confirm the following working assumption from RAN1#100bis-e with "shall”:
	Working assumption: Agreements:
         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
o    Nselected is the number of resources selected by MAC within 32 slots (including the current one)
o    N is the maximum number of resources that can be signalled in one SCI
o    To discuss and conclude “should vs. shall” in RAN1#101


 
Update:
After checking QC’s comment, we are okay with dropping Proposal 2-2 if Proposal 2-1 is kept. 
 

	Qualcomm
	In our opinion, if the bullet Specification to capture this restriction by bounding n+T2 to be always smaller than n+P is removed then it’s better to drop P2-2 altogether as there is no further change in specification to implement it. However, if P2-1 is adopt, we fail to see what the UE can do differently from bounding n+T2 < n+P; regardless of explicitly capturing it or not. Note that due to 31 slots inter resource signaling constraint, the set of candidate resources will be bias toward the end of the selection window. If the UE somehow choose T2 > P, most of it’s candidate resources will be in (n+P, n+T2] window and cannot be selected by MAC anyway. This would force MAC to either not select enough resource(s), or select sub-optimal resource(s) for transmission. So the UE best bet is still setting T2 < P. In that sense, we think it is still valuable to mention setting T2 < P as a recommended UE implementation. 

	Huawei, HiSilicon
	We support to agree Proposal 2-1, and remove Proposal 2-2.
Because even if we agree Proposal 2-2, due to the chain reservation example by the FL, some SCIs can still appear in the next period, so Proposal 2-2 seems useless. We think Proposal 2-1 is enough, and it can be left to UE implementation how to meet the limitation in Proposal 2-1.
 

	Ericsson
	One question regarding Proposal 2-2. How would this be captured in the specification? If we don’t have a restriction on N+T2 being smaller than n+P, then it is possible that the UE selects resources in the interval (n+P,n+T2). What is going happen then? The UE will not use such resource? It will not signal anything in SCI? We think that we need to some sort of restriction in the resource selection procedure. Can you clarify what the alternative is?

	 Samsung
	 We also support current Proposal 2-1 and to remove Proposal 2-12.
Proposal 2-12 (TDRA and period overlapping) can be avoided by UE implementation wihtout specification effort.

	NTT DOCOMO
	Proposal 2-1: Our understanding on what RAN2 is asking is that, in the figures FL kindly depicted above, whether to allow the interlace case. And this is totally RAN2 matter in our view, although we also see no benefit of such interlaced allocation. In this sense, we are okay with proposal 2-1 only if no RAN1 specification impact is considered. 
Proposal 2-2: We support to remove P2-2, i.e. RAN1 specification impact should be avoided on this. As FL said, we think this proposal as it is does not avoid the interlace allocation, so we are not pretty sure how necessary P2-2 is. 

	Apple
	If the current Proposal 2-1 is agreed, we are fine to remove Proposal 2-2. 

	vivo
	The case appear only under some resource pool configuration, if pool is properly configured, e.g., in ITS band, all slots can be set as SL slot. Resource periods overlapping will not occur by constraining T2<P.
In some specific pool configuration, even we limit T2<P, Resource periods overlapping may occur due to logical slot conversion. However, even we do not change spec. the system can still work. Assuming a single SL process is used per grant, prior TB transmission is not finished, new TB will not be obtained for this SL process, the overlapped resources between the two resource period can be simply dropped. If RAN2 intends to enhance, it can be left to RAN2, anyway, there would be no RAN1 impact. 
Based on the discussion, for proposal 1-1/1-2, we only agree to constrain T2<P in RAN1, and inform RAN2 the case they mentioned may happen under some specific pool confiugation 

	Vivo2
	Regarding proposal 2-4. we think this issue can be left to RAN2.
For a given selected SL grant, we have conclude that PDB is not expected to be larger than P, it means that resource collision of two TBs is not expected. Even this happen, RAN2 can handle the situation, as discussed for proposal 2-1.
If the discussion scenario is multiple selected SL grant or multiple SL process. Then, all the related discussion should be made in RAN2, in RAN1, we assume the resource selection procedure is performed per SL grant, we did not touch multiple simultaneous SL grants in RAN1 since LTE.

	OPPO
	On Proposal 2-4, we think that Option 1 (L1 procedure to exclude slots containing resources selected for other TBs from the candidate set is not a good choice. Since in L1, all we do is to report a candidate set to the MAC layer and the MAC layer does the final resource selection for every TB, if we want to incorporate Option 1 into our L1 exclusion procedure, this means the MAC layer will need to indicate to L1 all of the slots containing resources that had been previously selected for same and other TBs whenever resource re-selection, re-evaluation and pre-emption is triggered. It will actually involve more changes in both L1 and MAC specs than necessary. Since all these resource slots information for the current TB and other TBs are readily available in the MAC layer, it would make more sense to describe avoid selecting resources from the same slots with current and other TBs in the MAC spec.  Therefore, we should indicate to RAN2 and ask them to ensure that resources for different TBs (as well as the same TB during re-selection triggered by re-evaluation and pre-emption) are selected in different slots.

	CATT
	We also support to proposal 2-1, and remove the proposal 2-2. The restriction of T2<P could be a note for proposal 2-1.
Regarding proposal 2-4, we support option 2, MAC layer can handle the overlapping issue by resource selection.



Outcome of GTW on Friday 8/21:
Agreements:
· Conclusion:
· RAN1 expects the remaining PDB provided by higher layers is smaller than the resource reservation period (not including 0ms) provided by higher layers
· No RAN1 specification impact
· Inform RAN2 about the above conclusion – Sergey (Intel)

Conclusion
· RAN1 understands that the agreement in RAN1#100-bis-e / 101-e cited below already prevents selection of the resources in the same slot and no further clarification is necessary
	Agreements:
· In Step 2, a UE 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



Based on the outcome and the additional inputs received, the following is proposed regarding Proposal 2-4:

Proposal 2-4
· Option 1:
· When resource (re-)selection for a given TB is performed, the slots containing resources selected for other TBs are excluded from the candidates before RSRP-based exclusion procedure
· Option 2:
· When resource (re-)selection for a given TB is performed, it is up to RAN2 and MAC specification how to ensure that resources for different TBs are selected in different slots

4th round discussion
	Source
	Option
	Comments

	Vivo2
	Option 2
	Regarding proposal 2-4. we think this issue can be left to RAN2.
For a given selected SL grant, we have conclude that PDB is not expected to be larger than P, it means that resource collision of two TBs is not expected. Even this happen, RAN2 can handle the situation, as discussed for proposal 2-1.
If the discussion scenario is multiple selected SL grant or multiple SL process. Then, all the related discussion should be made in RAN2, in RAN1, we assume the resource selection procedure is performed per SL grant, we did not touch multiple simultaneous SL grants in RAN1 since LTE.

	OPPO
	Option 2
	On Proposal 2-4, we think that Option 1 (L1 procedure to exclude slots containing resources selected for other TBs from the candidate set is not a good choice. Since in L1, all we do is to report a candidate set to the MAC layer and the MAC layer does the final resource selection for every TB, if we want to incorporate Option 1 into our L1 exclusion procedure, this means the MAC layer will need to indicate to L1 all of the slots containing resources that had been previously selected for same and other TBs whenever resource re-selection, re-evaluation and pre-emption is triggered. It will actually involve more changes in both L1 and MAC specs than necessary. Since all these resource slots information for the current TB and other TBs are readily available in the MAC layer, it would make more sense to describe avoid selecting resources from the same slots with current and other TBs in the MAC spec.  Therefore, we should indicate to RAN2 and ask them to ensure that resources for different TBs (as well as the same TB during re-selection triggered by re-evaluation and pre-emption) are selected in different slots.

	CATT
	Option 2
	We also support to proposal 2-1, and remove the proposal 2-2. The restriction of T2<P could be a note for proposal 2-1.
Regarding proposal 2-4, we support option 2, MAC layer can handle the overlapping issue by resource selection.

	Sharp
	Option 2
	We share similar view as OPPO that Option 1 would lead to both PHY and MAC changes.

	LG Electronics
	Option 2
	As mentioned by OPPO, since the MAC entity makes a final decision of resource selection (i.e., all the information of already selected resources are available to the MAC entity), we think that it would be very straightforward to capture the behavior of ensuring that resources for different TBs are selected in different slots in MAC specification. 

	NEC
	Option 2
	Agree with OPPO's view. Resource selection is performed in MAC spec, and if we add this restriction to exclusion procedure in RAN1 spec, there will be much more spec changes in both. Leave it to MAC layer is simpler.

	Panasonic
	Option 2
	We share similar views with OPPO.

	NTT DOCOMO
	Option 2
	Same as OPPO’s view. 

	TCL
	Option 1 (alt:2)
	Although we won’t oppose to the majority view of Option 2, we would prefer Option 1 as we believe that Option 2 has a drawback that the resources selected by L1 will contain the resources already selected for other TBs and will get discarded. The already selected resources are likely to be considered available again if not excluded by L1 (since it was already selected and considered available, and if the resource has been reserved other users will likely not take it). Thus,  the X% of available resource sent for selection will be reduced of possibly a large amount of resources.

	Huawei/HiSilicon
	Option 1
	Ensuring enough candidate resources is critical for resource selection.
In LTE-V, PHY needs to ensure there are at least  candidate resources in the reported set. In NR-V, the percentage is increased to {20, 35, 50}%. One major reason is that compared to LTE-V, NR-V introduced more restrictions during resource selection, such as HARQ RTT min gap, chain reservation. So if there are not enough candidate resources, it’s highly possible that MAC can only select very limited resources, and cannot satisfy the demanding QoS requirement.
Assume there are  candidate resources in the reported set by PHY. In Option 2, after precluding the time-overlapped candidate resources in MAC layer, it’s highly possible that the remaining available candidate resources is less than , so the issue above will happen. And this also means the performance is somehow uncontrollable, i.e., when we (pre-)configure a proper X%, the “real” percentage is smaller than X% and is unknown in advance.
On the other hand, Option 1 can ensure the candidate resource set reported by PHY is truly available.
 
Regarding the specification impact, in the current TS 38.214, PHY specifies that “the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.”. However, the latest MAC spec has not specified such things. So MAC spec anyway needs to be updated to capture how these resources are provided, so the extra overhead for MAC spec to capture Option 1 is small. And PHY can capture Option 1 in a way similar to re-evaluation/pre-emption. Overall, we don’t think the PHY/MAC spec impact is a big issue.

	Intel 
	Option 1
	In our view, it is critical to support Option 1 for resource selection and keep discussion in RAN1 where resource allocation framework was designed and relevant expertise is present. We have following reasons to support Option 1:
1.  Resource allocation and selection is RAN1 responsibility. RAN2 is already overloaded and unlikely to perform tasks which are in RAN1 scope.
2.  Option 2 does not work. 
a.       It is important to supply valid candidate resource set for random selection to work properly. 
b.       If we assume that selected candidate resource may not be valid, we anyway need to discuss and define UE behavior. 
c.       Presence of invalid resources requires definition of additional procedure. It is not straightforward how to handle it especially for low latency applications where candidate resource set size itself very small. Let’s assume 3ms target latency then L1 may have at most 5 slots for transmission for 15kHz and 10 slots for 30kHz. The 20% of it is 1 slot and 2 slots respectively. We are not convinced that MAC can handle such situations properly if candidate slots already selected. We do not see a solution to this at upper layers.
d.       In case of multiple simultaneous resources selection processes the situation may get even worse. We need to consider priority to ensure more favorable conditions to higher priority sidelink transmissions
e.       RAN WG1 has defined inter-UE preemption mechanism but seems want to neglect intra-UE prioritization for resource selection. This is obviously wrong approach
 

	QC
	Option 1
	We agree with Intel view. This is also an issue for LTE V2X and should be address by a CR. We disagree with the view that since the bug was there and was not fixed for LTE V2X, it should not be fixed for NR V2X.

	Samsung
	Option 2
	Our understanding is that in current Mode2 procedure PHY layer just provide cadidate resources to higer layer and then higher layer selects resource(s) for transmission of MAC PDU. So, it is up to RAN2 how to select resource(s) and how to ensure that resources for different MAC PDU are selected in different slots.

	Apple
	Option 2
	We think in Option 1, both RAN1 and RAN2 spec. need to be changed, as higher layer needs to pass the unavailable slots to physical layer. On the other hand, Option 2 does not require RAN1 spec. change, which is preferrable.
Also, In Option 2, the main task of RAN1 is to provide candidate resources only based on sensing results. This may be a clearer separation between RAN1 and RAN2 operation on resource selection.

	ZTE, Sanechips
	Option 2
	Similar view as OPPO. Option 1 may needs changes in both PHY and MAC specs as well as the definition of interface messages in between. 

	Ericsson
	Option 2
	Resource selection is handled in RAN2 specs. We think that it is reasonable to keep it this way and avoid mixing specs.


Option 1: 4
Option 2: 12

It seems an overwhelming majority for Option 2. The following is suggested for discussion:

Proposal 2-4
· Option 1:
· When resource (re-)selection for a given TB is performed, the slots containing resources selected for other TBs are excluded from the candidates before RSRP-based exclusion procedure
· Option 2:
· When resource (re-)selection for a given TB is performed, it is up to RAN2 and MAC specification how to ensure that resources for different TBs are selected in different slots
· Append this agreement/conclusion to the reply LS on interlaced MAC PDU transmissions
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