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Introduction
This contribution provides discussion on critical issues for the first thread [101-e-NR-5G_V2X_NRSL-Mode-2-01].

[102-e-NR-5G_V2X_NRSL-Mode-2-01] Email discussion/approval regarding “Periodic reservation handling with pre-emption and re-evaluation”
· Handling of re-evaluation with periodic reservations
· Handling of pre-emption with periodic reservations
By 8/21, followed by potential TPs by 8/26 – Sergey (Intel)

[bookmark: _GoBack]Outcome summary

Agreements:
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources provided by MAC layer to L1, according to specified procedures
· L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to current resource selection window of current TB of the UE, and for which the relevant priority is available
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· Option A:
· with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Option B:
· If the reservation period of the pre-empting UE is absent, or is different from integer divider of the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· FFS in TP phase how/where to capture this in specification
· Decide further this meeting
· Option 1:
· During the pre-emption checking, j is let to be 0
· Option 2:
· During the pre-emption checking, j is up to Cresel-1

TP & RRC
· No TP in RAN1
· No RRC impact
· RAN2 has been informed about the agreement in R1-2007389

Text Proposal – NOT NEEDED / NOT APPROVED
The agreement made regarding pre-emption potentially has RAN1 specification in the first sub-bullet:
	· L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to resource selection window of current TB of the UE, and for which the relevant priority is available



This can be captured in 38.214, section 8.1.4 with respect to description of the set of resources for pre-emption. The following TP is suggested:

UPDATED in v600

----------------------------------------------- unchanged parts omitted -----------------------------------------------------------

-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, 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.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
-	the sets of resources and  are provided within the remaining packet delay budget and for one transport block
----------------------------------------------- unchanged parts omitted -----------------------------------------------------------

	Source
	Comments

	vivo
	I wonder whether we need the first and last bullet. Actually, the most part of the agreement has been captured in spec.
The PDB and L1 priority is provided by L2 when current TB is formulated from the logical channel(s) (The PDB and priority is associated to the logical channel). We do not need to say anything extra about selection window and priority, which have been given at very beginning of 8.1.4 TS 38.214.

Maybe the only thing to say for the first and last bullet is ‘Provide a set of resources within the remaining PDB’ , Otherwise, I wonder T1 and T2 are reported to L2, n needs to be clarified further as well. 

I think we can keep RAN1 spec. simple, and consider how to inter-act with RAN2 for a clear description for the re-evaluation and pre-emption feature.

	Ericsson
	We share the view from vivo that this is already sufficiently clear in the spec. In our view, the TP is not necessary.

	FL update
	In my understanding, capturing nothing may be a bit dangerous and we may end up with further CRs if neither MAC nor PHY capture this restriction.

I think suggestions from vivo are good and I implemented them above. However, I changed the location of the sentence to be closer to the definition of sets r and r’, since the definition of the selection window is not used anymore.

	Huawei/HiSilicon
	It seems the updated TP is still not necessary.

According to current spec, SA only includes resources belonging to [n+T1, n+T2], and T2<=PDB, so all the candidate resources in SA are within PDB. So assume one resource r_x from or is not within the PDB, then r_x will not be included in SA. So after step 7), the UE will always report re-evaluation/pre-emption of r_x to higher layers according to current spec. We think this does not make sense. On the other hand, if MAC spec specifies that all the provided resources are for current TB, then these resources are within PDB by default, so it seems “… within the remaining packet delay budget … ” in the current TP is unnecessary.

We also have some concern on “… for one transport block”.
We think in PHY layer, the UE does not know whether the resource is intended to be used for one TB or more than one TB. So how can the UE determine whether this condition is satisfied or not. So maybe it’s better to be captured in MAC spec, e.g, MAC spec specifies that all the provided resources are for current TB.

In summary, we think the only thing we may need to do is requesting RAN2 to specify in MAC spec that all the provided resources are for current TB. Since we already have a draft LS to RAN2 under email thread#2, maybe this can be included there.

	Bosch
	(I wrote this comment for omitted /replaced 3 bullets)
Our opinion was this bullet in the pre-emption agreement is understandable from the text. However, if we need to capture this in the text, the TP should be simple and keep only the second bullet. Therefore, we propose to have only:
“A UE is not expected to be provided by higher layers with the set of resources and  intended to be used for more than one transport block”.

However, we also agree with HW/HiSilicon, L1 will not assume anything if the resources are for one or more TBs.




1st round discussion
Re-evaluation with periodic reservation

It is currently uncertain in specification whether a UE should perform re-evaluation procedure only before SCIs of the first period after the re-selection, or before ant SCI regardless of the periodic occasion.

In order to facilitate the discussion, the following questions are asked.

Q1-1: Is it currently clear from L1 and MAC specification, how a UE does re-evaluation with respect to periodic reservation? If yes, is it aligned with the agreements?

	Source
	Short answer
	Comments

	vivo
	No 
	Current specification does not support re-evaluation check for the periodic resources. 
In 321, it says, once data is available at RLC, the re-evaluation check will be performed. We understand such check should base on trigger (trigger not capture yet).
In 214, it says, when reporting candidate resource set is trigger at slot n (we think this should be aligned with MAC specification, the slot n is the time to trigger re-evaluation), sensing window and selection window is determined right before and after slot n. if we support re-evaluation for periodic resource, we have to change the slot to determine selection window, i.e., at slot n+P. of course, some other changes are necessary, e.g., how to assume priority, PDB… for periodic TB transmission.

	Panasonic
	No
	It’s not clear that whether a particular re-evaluation applicable to single or all periodic reservations

	Samsung
	No
	

	Huawei/HiSilicon
	No
	For re-evaluation, current TS 38.214 only captures that “… the higher layer provides a set of resources which may be subject to re-evaluation …”. However, it is unclear whether the set of resources provided by higher layer is for the first period or multiple periods. Further clarification is necessary. 

	LG Electronics
	No
	When considering the following sentence in TS 38.321, the MAC entity performs the resource re-selection based on the re-evaluation procedure only when it receives the indication of resources needed to be re-selected from PHY layer. So, we think that it should be clarified/specified when such indication of PHY layer is allowed to be delivered to MAC entity for both “periodic reservation” and “aperiodic resource selection”.

==================================================
[bookmark: _Toc46490379]5.22.1.2	TX resource (re-)selection check
If the TX resource (re-)selection check procedure is triggered on the selected pool of resources for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:
[…]
1>	if a resource(s) of the selected sidelink grant is indicated for re-evaluation or pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]; or
==================================================

	Ericsson
	No
	

	ZTE, Sanechips
	Yes
	In our understanding, the current TS 38.214 description of re-evaluation (i.e., “… the higher layer provides a set of resources ”) is not limited to aperiodic reservation only but can be applicable to periodic reservation as well, given there is no explicit restriction on the number of {r} in the resource set provided by higher layer. Currently there is no RAN1 agreement or spec text preventing such applicability. When re-evaluation with respect to periodic reservation in the current TS 38.214 is applied, better resources can be selected for periodic transmissions. 
We also wonder why it is RAN1 responsibility to discuss whether something is clear or not in MAC specification (like in 38.321). 

	Intel
	No
	

	Futurewei
	No
	

	Apple
	No
	

	InterDigital
	No
	In both MAC and L1 spec, it is not clear when the UE performs resource re-evaluation for either periodic or aperiodic traffic.

	QC
	No
	

	Nokia, NSB
	No
	What seems missing is text in 38.321 which specifies the conditions for “higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure”

	NTT DOCOMO
	No
	Current specification is not clear. 
In our view, re-evaluation triggering condition isn’t clear enough yet, for both aperiodic TX and periodic TX in both PHY and MAC specifications. Agreement is, when m is the slot of initial resource before reservation, re-evaluation is done at m-T3. Once this condition becomes clear (in MAC spec?), the answer becomes Yes.

	CATT
	No.

	In specification, PHY layer only has to perform the resource exclusion procedure when MAC requests. The triggering condition of re-evaluation should be captured in MAC specification. 
For L1 specification, when performing re-evaluation, pre-selected resources for the following should not be re-evaluated because the reservation conditions would be changed. For re-evaluation operation, the judgement for reservation resource with  should only be performed for j=0, 1, …, .

	OPPO
	No
	Besides it is unclear with respect to periodic reservation, we also observed 
1. the triggering of re-evaluation (and pre-emption) from MAC layer is missing, and
2. the timing ‘m-T3’ at which the L1 shall perform the re-evaluation and pre-emption is also missing from the L1 spec (38.214).
These should be fixed.

	TCL
	No
	



Yes: 1
No: 16

Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding re-evaluation when periodic reservation is enabled


Q1-2: If current specification is unclear in this regard, do you think it should be fixed in one of the two following ways:
· Option 1:
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH in the first period after the resource re-selection trigger
· Option 2:
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation for resource which are not yet reserved by “Resource reservation period” before any SCI
· It is assumed that “Resource reservation period” reserves resources for one period

	Source
	Short answer
	Comments

	vivo
	Option 1-like, i.e., not check for periodic resource
	Firstly, we needs to minimize spec. impact, as analyse in Q1-1, we can foresee lots of spec change to support this feature.
Secondly, since time distance between PSSCH resource in current period and next period can be long, the channel condition may change during the long period, The check is not accurate. Moreover, if the intention is avoid large interference due to aperiodic transmission, UE can performs pre-emption check just before a following resource period. 

	Panasonic 
	Option 2
	We think the re-evaluation should be performed for all the rest periodic resources, but we are not sure what’s the meaning of that “Resource reservation period reserves resources for one period” by FL. It sounds like only two periods are reserved, and the 2nd is re-evaluated.

	Samsung
	Option 1
	In the previous meetings, we already have discussed whether Option 2 should be supported or not for re-evaluation. Still, the motivation of Option 2 is not clear since we can use pre-emption in order to re-select resource(s) with periodic reservation

	Huawei/HiSilicon
	Option 1-like
	To be specific, assume UE will transmit SCI in slot k with “Resource reservation period” set to P. We support that before slot k, the UE performs re-evaluation only for resource corresponding to occasion k, and re-evaluation for resource(s) corresponding to occasions k+P, k+2*P,…, k+Cresel*P is not triggered before the slot ‘k’. Hope our understanding is the same as Option 1.
The reason is that before slot k, it would be inaccurate to predict future resource occupation in slots k+P, k+2*P, …, since the channel condition or collision situation may largely change between slot k and k+P, k+2*P, ….

For Option 2, we are not very clear about the meaning of ““Resource reservation period” reserves resources for one period”. To our understanding, if the UE transmits SCI in slot k with “Resource reservation period” set to P, then after slot k, all the resources in k+P, k+2*P, …, are considered to be reserved. More clarifications on Option 2 are appreciated.

	LG Electronics
	Option 1
	First of all, as per the existing agreements, the main purpose of re-evaluation behaviour is to check whether the selected resources before being signalled by SCI collide with the resources of other UEs, and if any, the re-selection is triggered for the resource(s) that overlap with other UEs’ resources. In this sense, when performing the periodic reservation, it would be desirable that the re-evaluation procedure is applied only before transmitting “first” SCI which provide the information of periodically reserved resources.

	Ericsson
	Option 2
	Given that the RX UEs do not do RSSI averaging or similar (like in LTE), we do not see the reason for not doing re-evaluation before every transmission. Our preference is to have the same behaviour for periodic and aperiodic reservations. When the UE selects new resources, these become the new selected grant.

	Intel 
	Option 1
	We support Option 1 – same behaviour as in LTE-V2X in subsequent periods except the first one where re-evaluation is done. Option 2 ignores benefits provided by semi-persistent reservations and may not be well aligned forward compatible with partial sensing principles considered for Rel.17. 

	Futurewei
	Option 1
	Option 1 is the most straightforward.  Option 2 is unclear: we do not understand the need/meaning of “it is assumed”.


	Apple
	Option 2
	To avoid the potential collision, we think the resource re-evaluation should be performed before every PSCCH/PSSCH transmission in the periodic reservation case.  

Since the “Resource reservation period” is set to 0 in the last period of the periodic reservation case, we think the nature of this field is mainly to reserve the resource for the next period.    

	InterDigital
	Option 1
	Resource re-evaluation should be used for the first period only. For the following periods, pre-emption can be used. 

	QC
	Option 2
	To clarify, the issue here is with mixed periodicity. In the current spec, step1 only ensure that the selecting UE do not collide with any other UE up to T_scale in the future. If the other UE periodicity matches this UE periodicity, this will also ensure that the selecting UE will not collide with the other UE at all, even when the 2 UEs stick to the selected resource forever. It is not the case if the other UE periodicity is different from this UE. One example is p1 = 20ms, T_scale = 20ms, p2 = 15ms. Assuming UE1 pick 5ms slot and UE 2 pick 10ms slot. Current procedure makes sure that 5 and 10 does not collide. However, next occasion, UE1 transmit at 25ms and UE2 also transmit at 25ms. Current procedure does not check against that. Option 2 will allow UE to occasionally check for this type of collision and adjust SCI periodicity signalling as needed. 

	Nokia, NSB
	Option 2
	For consistent behaviour between periodic and aperiodic transmissions.

	NTT DOCOMO
	Option 1
	We assume “Resource reservation period” field reserves resources for all later periods because RX UE(s) excludes such periodic resources. Also, our understanding is re-evaluation is performed for a resource which is selected but not reserved. After the SCS scheduling PSSCH in the first period, all the rest periodic resources are treated as “reserved” and pre-emption instead of re-evaluation can be performed.

	CATT
	Option 1
	According to the agreement, re-evaluation should be performed for resource which is to be firstly signalled. a UE should perform re-evaluation procedure only before SCIs of the first period after the re-selection. It should be described clearly in MAC specification.

	OPPO
	Option 1-like
	We share the same understanding with HW and LGE that the re-evaluation mechanism agreed in RAN1 is only for pre-selected but not yet reserved resources. Further, according to the current procedure of Step 1, the selection window does not cover pre-selected resource(s) in the next reservation period. And therefore, in our understanding, it is not possible to re-select in the current period of resources that are in the next period.
However, there is an exception scenario to Option 1. In the case when a periodic reserved resource is pre-empted and re-selected not in the first period (e.g. in period 2 or 3, ..), then it should still be possible to perform re-evaluation for the re-selected resource at ‘m-T3’ in the corresponding period. Hence the solution should be Option 1-like.

	TCL
	Option 1-like
	Agree with HW, LGE and OPPO. 
Also, the reselection should cover the unannounced reservations and thus should be made at the beginning. Then, pre-emption check is made to manage collisions before they happen.



Option 1, Option-1-alike
· 11

Option 2
· 5

It seems a slight majority is in favour of Option 1 direction. Further, according to Q1-1/1-2 comments, it seems MAC specification should implement such a restriction.


Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH in the first period after the resource re-selection trigger
· Note, this is intended to be captured in MAC specification

Pre-emption with periodic reservation

Similar to re-evaluation, it seems unclear how pre-emption interacts with periodic reservation in specification.

Q2-1: Is it currently clear from L1 and MAC specification, how a UE does pre-emption checking with respect to periodic reservation? If yes, is it aligned with the agreements?

	Source
	Short answer
	Comments

	vivo
	No
	a) Current L1 specification can support pre-emption check just before the transmission resource of a period. However, RAN2 spec. does not describe how to trigger this procedure and how to provide resources to be checked.
b) Current L1 and L2 specification does not support pre-emption check for the resource in next period, the reason is the same are stated in Q1-1.

	Panasonic
	No
	It’s not clear that whether a particular pre-emption applicable to single or all periodic reservations

	Samsung
	No
	In the previous meetings, we already have discussed whether an exact UE behaviour needs to be specified or not. There was no consensus and we think that it can be left as UE implementation

	Huawei/HiSilicon
	No
	Similar to our answer to Q1-1. For pre-emption, current TS 38.214 only captures 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, it is unclear whether the set of resources provided by higher layer is for the first period or multiple periods. Further clarification is necessary. 

	LG Electronics
	No
	According to the following sentence in TS 38.321, the MAC entity performs the resource re-selection based on the pre-emption procedure only when it receives the indication of resources needed to be re-selected from PHY layer. So, we think that it should be clarified/specified when such indication of PHY layer is allowed to be delivered to MAC entity for both “periodic reservation” and “aperiodic resource selection”.

==================================================
5.22.1.2	TX resource (re-)selection check
If the TX resource (re-)selection check procedure is triggered on the selected pool of resources for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:
[…]
1>	if a resource(s) of the selected sidelink grant is indicated for re-evaluation or pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]; or
==================================================

	Ericsson
	No
	

	ZTE, Sanechips
	Yes
	Same comments as in our answer to Q1-1. 

	Intel
	No
	

	Futurewei
	No
	

	Apple
	No
	

	InterDigital
	No
	In both MAC and L1 spec, it is not clear when the UE performs resource re-evaluation for either periodic or aperiodic traffic.

	Nokia, NSB
	No
	What seems missing is text in 38.321 which specifies the conditions for “higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure”

	NTT DOCOMO
	No
	Current spec is not clear.
In our view, pre-emption triggering condition isn’t clear enough yet, for both aperiodic TX and periodic TX in both PHY and MAC specifications. Agreement is, when m is the slot of already reserved resource, pre-emption is done at m-T3. Once this condition becomes clear (in MAC spec?), the answer becomes Yes.

	CATT
	No.
	The triggering condition should be captured in MAC specification, and pre-emption should be performed for each TB after selected resources are signalled.

	OPPO
	No
	Same problems as Q1-1.

	TCL
	No
	



Yes: 1
No: 16

It seems a common understanding, that further clarification in spec is required.

Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding pre-emption when periodic reservation is enabled


Further, in the last meeting it was discussed that it may be important that a UE has a MAC PDU for the resource, which is subject to pre-emption, in order to obtain up to date QoS. It should be noted, that after the last meeting the pre-emption condition checking is moved mostly to L1.

Q2-2: Do you think a UE needs to have a MAC PDU for a resource in order to check pre-emption condition on this resource?

	Source
	Short answer
	Comments

	vivo
	Yes in principle, not sure about the spec. impact
	a) For pre-emption check just before the transmission resource of a period, it implicitly imply that MAC PDU can be assembled by MAC layer based on current 38.321.
b) Regarding pre-emption check for the resource in next period, L2 spec. cannot say how MAC layer decide a MAC PDU for resources in next period. 
Resource re-selection check is performed when data is available at RLC, it does not say, how many MAC PDC will be assembled from RLC data, even multiple MAC PDUs are generated, MAC spec. does not say a rule to map a MAC PDU to a given PHY resources. 

	Huawei/HiSilicon
	Yes
	If the UE has no MAC PDU, then the priority and PDB are unknown, it’s unclear how to perform pre-emption check in this case.

	LG Electronics
	Yes
	As per the existing RAN1 agreements, whether a reserved resource is pre-empted is determined based on L1 priority, and this priority value is available only when the relevant MAC PDU is generated. Also this is aligned with the principle of current RAN1 specification.

	Ericsson
	Yes
	If there is no MAC PDU to transmit, there is no problem altogether. 

	ZTE, Sanechips
	Up to RAN2
	The RAN1 procedure in current RAN1 spec just gets the priority from the MAC layer, and does not care how the MAC layer finds out the priority. The whole Q2-2 seems a RAN2 discussion topic. 

	Intel
	Yes 
	

	Futurewei
	Yes
	

	Apple
	Yes
	The resource pre-emption check is applied only if there is a MAC PDU to transmit. If there is no MPDU to transmit, no resource will be used, and we do not need to perform the pre-emption check. 

	InterDigital
	No
	No need to prohibit the UE from pre-emption checking when it does not have a MAC PDU to transmit in one period. 

	QC
	Yes
	

	Nokia, NSB
	Not convinced this question is relevant
	There can be cases where the MAC PDU is not present yet, but QoS etc for the MAC PDU are known – e.g. if the higher layer service produces periodic messages with known QoS then the priority is known in advance.

	NTT DOCOMO
	Depending on assumption of priority assigned for periodic transmission
	We assume that pre-emption checking on a resource without corresponding MAC PDU could happen when pre-emption is performed for the next period (or later periods). If same priority as the initial MAC PDU of the periodic transmissions can be assumed for later period, it is possible to perform pre-emption checking for the next period (or later periods) without having a certain MAC PDU. Otherwise impossible since no reference priority is obtained. 

	CATT
	Yes.
	Only when a MAC PDU arrival, the priority level can be known, and then pre-emption for that TB can be triggered. When transmission of one TB is finished, the pre-emption for the finished TB should end and wait for triggering for the next TB.

	OPPO
	Yes
	Same understanding as HW and LGE.

	TCL
	Yes
	Same understanding with Ericsson.




It seems close to consensus that MAC PDU should be available for a resource which is checked for pre-emption. This understanding is going to be used to draw a proposal after Q2-3.


Finally, it is asked what the intended pre-emption behaviour is, and how the specification needs to be fixed.

Q2-3: What is the intended behaviour for pre-emption checking and reselection with periodic reservations? How to fix current L1/MAC specification to incorporate it?

	Source
	Comments

	vivo
	If pre-emption check is performed just before a resource period, we just complete MAC spec. based on existing agreement, i.e.,
1. The triggers for the check (mandatory check) needs to be described precisely
2. Describe the mandatory resource provided by high layer for the pre-emption check
RAN1 impact: procedure to identify the candidate resource set

If pre-emption check at current period is performed for check the resource in a next period, both RAN1 and RAN2 spec. need some change additionally, i.e.,
RAN2 impact:
1. How the high layer decide periodic resources for the check, e.g., based on resource period (companies concern that if resource period is large, the channel condition change largely, the check is not accurate) 
2. How the high layer provides TB property for the check
3. How to perform the resource re-selection and periodic resource reservation, e.g., applied to current period or next period or both?
RAN1 impact: 
4. procedure to identify the candidate resource set, e.g., how to determine sensing and selection window

	Panasonic
	If only one (or few) reservation is pre-empted, the UE reselect the single resource and continues with other periodic resources; If certain numbers of contiguous periodic reservations are pre-empted, the entire periodic reservations should be re-selected. 

	Samsung
	Same answer as Q2-1 

	Huawei/HiSilicon
	In case the UE detects pre-emption of a resource, we support the reselected resource is aperiodically reserved, i.e., the “resource reservation period” field in the SCI scheduling the re-selected resource is set to zero, to indicate it is used only once. 
This is mainly to avoid waste of resources (i.e., overbooking). Because the UE has already transmitted SCI to reserve a series of periodic resources, and these resources cannot be used by other UEs. If the reselected resource is also periodically reserved, then the UE will have two series of periodic resources, which is not necessary and is a waste of resources. Note that even if the pre-empting SCI indicates a periodic reservation, the probability is small that the periods of the pre-empting UE and the pre-empted UE are exactly the same. 

	LG Electronics
	In the previous meeting, for the case of periodic reservation, there was a discussion on whether to introduce a restriction on future time window in which the pre-emption check is performed. Some companies proposed that if after logical slot k and before logical slot k+P a UE detects the pre-emption in the resource corresponding to occasion k+P, it is not expected to do the pre-emption check for the resources in logical slots corresponding to occasions beyond the period where the pre-emption is detected. Here, P denotes the reservation periodicity. 
Firstly, we think that when the UE reserves the resources with a short periodicity and has MAC PDUs to be transmitted in the future periods, it is not clear what technical benefit can be achieved by the above-mentioned restriction. 
Secondly, it was agreed that the resource re-selection procedure for an already reserved but pre-empted resource to be used for transmission in a slot ‘m’ is not required to be triggered at moment > ‘m - T3’. According to the work assumption, T3 is 2 ms converted to ‘physical slots + 1 slot’, i.e. {3, 5, 9, 17} for {15, 30, 60, 120} kHz SCS respectively. When applying these assumptions, there could be a case where after logical slot k and before logical slot k+P the UE cannot always perform the pre-emption check for the resource corresponding to occasion k+P (e.g., P = 2ms, T3 = 3 slots for 15 kHz SCS). Rather, for this case, the restriction mentioned above reduces the gain of pre-emption operation.
In summary, it can be specified that the pre-emption check for the reserved resources within the future periods is allowed when the relevant MAC PDUs to be transmitted are available. The remaining details of resource re-selection due to the pre-emption are up to UE implementation, including whether/how to set the reservation period in the re-selected resource. Also for the pre-emption/re-evaluation procedure, it needs to be specified when PHY layer is allowed to deliver “the indication of resources to be re-selected” to MAC layer for both “periodic reservation” and “aperiodic resource selection”.

	Ericsson
	Operate in the same way as for aperiodic transmissions. Check before each transmission whether it has been pre-empted or not. If the UE has been pre-empted, the UE may reselect resources. If resources are reselected, then this becomes the new periodic selected grant.

	Intel
	Same behaviour as for aperiodic transmission is applied. It is up to UE whether to trigger semi-persistent reservation after pre-emption

	Futurewei
	The UE check whether pre-emption has occurred before each packet transmission. If it has been pre-empted, it selects a single resource (not reservation). 

	Apple
	For the periodic resource reservation case, if a resource is pre-empted in a period, we could have two options of the resources in the future periods: 
Option 1: Keep the originally reserved resources in the future periods. In this case, the resource reselection only occurs for the pre-empted period. 
Option 2: Extend the re-selected resources to the future periods. In this case, the originally reserved resources are given up.
In our view, both options may be applied depending on the pre-emption condition. For example, if the pre-empting UE also reserves periodic resources as the pre-empted UE, then Option 2 is suitable. If the pre-empting UE reserves aperiodic resources, then Option 1 is suitable to avoid the resource waste. More discussions may be needed to check which option is taken.  

	InterDigital
	The timing of pre-emption checking should be described.

For resource re-selection due to pre-emption, the UE should trigger periodic resource re-selection when the reserved resources is pre-empted persistently (e.g. at least when the reservation period of the pre-empted UE is a multiple of the reservation period of the pre-empting UE). When the periodic reserved resource is pre-empted by a dynamic reserved resource, the UE should reselect the resource in the current period but continue using the existing periodic reserved resource.

	QC
	Pre-emption checking is similar to aperiodic case. For reselection, it should be up to UE implementation to decide if a one-time reselection, or a periodic reselection is needed.

	Nokia, NSB
	Goal should be to maximize commonality with aperiodic case. Regarding the question whether reselection is one-shot or periodic, either of the two approaches proposed by other companies is fine:
· Leave it up to UE implementation to reduce specification effort
· Specify one-shot reselection if the pre-empting resource is one-shot otherwise perform periodic reselection.

	NTT DOCOMO
	For any periodic resources, at least T3 before the exact transmission, pre-emption checking is performed. Only the pre-empted resource should be re-selected or cancelled. 

	CATT
	When resource reselection is performed, if the prior-selected is pre-empted by periodic packet transmission, it would potential cause collision with using the prior-selected. Considering collision avoidance, it is preferable to use the reselected one. However, the impact of over-booking would exist. Therefore, it can be up to UE implementation with comparing the TX periodicity value and the pre-empting SCI indicating periodicity value.

	OPPO
	Firstly, as previously mentioned in Q1-1, the trigger timing for pre-emption (and re-evaluation) should be captured in spec. 
Secondly, similar to re-evaluation, pre-emption checking should be done only for reserved resources in the current period just before each transmission, similar to the aperiodic case as mentioned by some companies. Due to reselection window restriction, in our understanding it is not possible to re-select a resource in the next period. As such, during pre-emption check of the reserved resource(s) in the current period, the corresponding resource(s) in the upcoming periods should not be taken into consideration, because according to the current description in Step (6) of 38.214 any colliding resources in the upcoming periods would trigger resource exclusion in the current period, which is not inline with RAN1 agreement that only the pre-empted resource(s) should be re-selected. Therefore, a spec update is needed in Step (6) for pre-emption.
Thirdly, since periodic reservation is only for one subsequent period, the issue with two series of periodic resources is not significant. And resource re-selection due to pre-emption is not expected to occur often. Therefore, it is our opinion that re-selected resource from pre-emption checking should be periodically re-selected and reserved to avoid many spec changes.

	TCL
	When a pre-emption is detected on a periodic reservation, the behaviour of the reselection should depend on the type of collisions and how many resources are collided from that periodic reservation.
For instance, if the pre-empting reservation is a periodic reservation with the same period (or a factor), the collision will be chained and a new periodic reservation should be performed to replace the pre-empted one to avoid extensive overheads of reselecting and re-signalling each individual resource. 
For localized collisions, when only one or few resources are expected to be pre-empted, aperiodic reselection should be performed. 





Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU, according to specified procedures
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification

2nd round discussion

Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding re-evaluation when periodic reservation is enabled
Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding pre-emption when periodic reservation is enabled

Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH in the first period after the resource re-selection trigger
· Note, this is intended to be captured in MAC specification

Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU, according to specified procedures
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification


	Source
	Comment

	vivo
	The discussion point is whether/how to allow re-evaluation/preemption check for a resource in next period. Our first preference is not to support this feature. We note that this feature was never focused by RAN1 agreement, we still have no complete solution for it. the technical shortcoming has been analyzed multiple times, we do not repeat it here.
 
We provide first preference as following proposal modification, i.e., not support the feature to applied re-evaluation/preemption check to resource in next several periods.
Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, resource re-evaluation check is applied only to the resourcethe UE performs re-evaluation procedure only before the SCIs scheduling PSSCH in the first period after the resource re-selection trigger 
· Note, this is intended to be captured in MAC specification
Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources to be signal in slot ‘m’, and the resource to be signaled in slot ‘m’ only include the resource transmitted at slot ‘m’ and resource reserved at slot ‘m’ via ‘time resource assignment’ field of the corresponding SCI. which have associated MAC PDU, according to specified procedures 
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource 
· Note, this is intended to be captured in MAC specification
 
To be flexible, we also suggest the supporter of this feature to provide detailed solution. In our understanding this feature has both PHY and MAC layer impact. From RAN1 perspective, I wonder how to determine sensing and resource selection window for this feature, and how we treat the dropped and new selected resource for periodic resource reservation.
In our understanding, FL is trying to support this feature in some simple manner, however the proposal is not acceptable to us, the resource selection and reservation procedure should be spec. limited, otherwise the system performance will degrade. I make some modification based on FL proposal as following, hope it can be starting point to finalize this feature,
Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources on which the MAC PDU to be transmitted has been obtained which have associated MAC PDU, according to specified procedures
· If the UE checks pre-emption for resources to be signal in slot ‘m’via ‘Resource reservation period’ field, regular Step 1 (as in 8.1.4 in 38.214) of the resource (re-)selection procedure is performed assuming the resource (re-)selection is trigger at ‘m+P’, P is signaled in ‘Resource reservation period’field. 
· If a resource is pre-empted, a re-selection for the pre-empted resource is performed based on the step 2 procedures, and the new selected resource is not signalled before ‘m+P’. 
· The pre-empted resource will not be reserved any more.
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource 
· Note, this is intended to be captured in MAC specification
Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH in the first period after the resource re-selection trigger 
· If the UE performs re-evaluation check for resources to be signal in slot ‘m’via ‘Resource reservation period’ field, regular Step 1 (as in 8.1.4 in 38.214) of the resource (re-)selection procedure is performed assuming the resource (re-)selection is trigger at ‘m+P’. 
· the resource selection and reservation details is the same as pre-emption procedure.
· Note, this is intended to be captured in MAC specification

	Huawei/HiSilicon
	Proposal 1-1
We are not sure we fully understand Proposal 1-1. The current Proposal 1-1 seems to clarify the timing of re-evaluation. However, the timing of re-evaluation has already been clarified by the RAN1#98bis agreement (copied below), i.e., re-evaluation can only happen before transmission of SCI with reservation. So any new information from Proposal 1-1?
Our understanding of Q1-1/Q1-2 is that we are discussing whether the UE performs re-evaluation for future periods or not. To be specific, assume UE will transmit SCI in slot k with “Resource reservation period” set to P. Then before slot k, it is unclear whether the UE performs re-evaluation only for resource corresponding to occasion k, or the UE performs re-evaluation for resource(s) corresponding to occasions k, k+P, k+2*P,…, k+Cresel*P.
We support the former case, i.e., re-evaluation for resource(s) corresponding to occasions k+P, k+2*P,…, k+Cresel*P is not triggered before the slot k.
The reason is that before slot k, it would be inaccurate to predict future resource occupation in slots k+P, k+2*P, …, since the channel condition or collision situation may largely change between slot k and k+P, k+2*P, ….
 
So we suggest the following changes (marked in red):
 
Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH for resource(s) in the first period after the resource re-selection trigger 
· Note, this is intended to be captured in MAC specification
 
Agreements (RAN1#98bis):
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation 
· …
 
Proposal 1-2
If the reservation period of the pre-empting UE is absent, or is different from the pre-empted UE, only one resource is pre-empted, other previously reserved periodic resources are not pre-empted. So there is no problem that the UE continue using those un-pre-empted resources. On the other hand, if the reselected resource is also periodically reserved, then the UE will have two series of periodic resources, which is definitely waste of resources (i.e., overbooking). Note that since R16 NR-V allows up to 16 period values in a resource pool, it is highly possible that the reservation period of the pre-empting UE is different from the pre-empted UE, so this is not a corner case and should be considered, otherwise the whole system could be congested and some demanding QoS requirement cannot be satisfied.
Moreover, even if the periods are exactly the same, the “continuous collision” may not happen due to many reasons, such as the number of periods determined by SL_RESOURCE_RESELECTION_COUNTER may be different for the pre-empting UE and the pre-empted UE, and further re-selection may happen for the two UEs as per the MAC spec (section 5.22.1.2), etc. 
So our first preference is the UE shall always set the reservation period to zero in the re-selected resource. For the sake of progress, we suggest the following modified Proposal 1-2 (changes marked in red) as a compromise.
 
Proposal 1-2 (modified)
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU, according to specified procedures 
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· If the reservation period of the pre-empting UE is absent, or is different from the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification

	NTT DOCOMO
	For the two conclusions, we prefer to update as follows. Even for aperiodic transmission, the condition to trigger re-evaluation and pre-emption need to be clarified. 
Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding re-evaluation when periodic reservation is enabled
Conclusion
· RAN1 understands that further specification-based clarification in L1 and/or MAC is required regarding pre-emption when periodic reservation is enabled
 
On P1-1, we propose the following editorial modification to avoid ambiguity. 
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling the first PSSCH in the first period after the resource re-selection trigger 
· Note, this is intended to be captured in MAC specification
 
We support P1-2. 

	LG Electronics
	We are supportive of FL’s proposals. 

	 Samsung
	 We support P1-1
We support P1-2 with following modification (It is not clear that physical layer can know whether there is associated MAC PDU or not when a UE perform pre-emption.)
Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU, according to specified procedures 
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource 
· Note, this is intended to be captured in MAC specification

	CATT
	For proposal 1-1, 'resource re-selection trigger' should be clarified. Besides the first period after resource reselection trigger for a Sidelink  process, resource reselection triggered by pre-emption in the other periods should also be considered. That means, for each period, resources pre-empted and reselected but not signalled should be re-evaluated. We agree this is intended to be captured in MAC specification.
No comments for proposal 1-2.

Additionally, we agree Huawei's view that whether the reserved resource(s) in the following periods should be identified when performing re-evaluation or pre-emption. We think it should be identified during resource exclusion procedure. For re-evaluation and pre-emption, parameter of j in  of step 6) - c) in section 8.1.4 should be modified as j=0.

	Panasonic
	We are supportive for FL' proposals.  Additionally, we share similar view with HW and CATT that the reserved resources in the following periods need to be identified.

	OPPO
	We agree with the two conclusions from FL.
For proposal 1-1 (re-evaluation), there are several points:
· We understand FL’s proposal is about the re-evaluation trigger timing is only confined in the first period. Overall, we tend to agree with this principle. However, during our comment, we pointed out that when a resource is pre-empted in a period other than the first and the resource is re-selected, then it is still subject to re-evaluation because the re-selected resource is not reserved. Therefore, the proposal should include this exception scenario.
· Furthermore, when the re-evaluation is triggered in a period, the re-evaluation should apply only to pre-selected resources within the period. This is due to the selection window in Step 1 does not cover any time portion of the next period(s).
· In our response during the first round of comments, we also raised that the timing ‘m-T3’ at which the L1 shall perform the re-evaluation and pre-emption is also missing from the L1 spec (38.214). This should be rectified in the spec as well.
For proposal 1-2 (pre-emption), we are in general supportive of this proposal. But one more point should also be rectified.
· As commented for re-evaluation, we also have the same opinion that the pre-emption checking should be performed only within the current period. According to the current step 6), the corresponding resources of in upcoming periods is overlapped by a resource reserved by another UE, the resource will be excluded from the set . Then the UE will re-select resource when the condition of priority comparing is satisfied. But this is due to pre-emption in the upcoming period(s), which should not be allowed according to our pre-emption agreement in RAN1.  Therefore, we also suggest that the j in step 6) of mode 2 resource selection procedure ought to be set to 0 when UE is performing pre-emption check.

	TCL 
	We agree with the two conclusions from the FL.

For proposal 1-1, we agree with comments from HW and CATT that the re-evaluation can only be done for the “ongoing” period as future periods are not able to be evaluated for potential collisions. The re-evaluation check should be done before the first period and potentially before each period independently.

For proposal 1-2, we believe that chained collisions can occur as the number of configurable periods is limited (up to 16) and it is likely that values won’t be “randomly” affected. In the cases where the period of pre-empting and pre-empted reservations are equal and also the case where the pre-empted period value is a integer multiple of the pre-empting period, the chained collision will occur. In these cases, a periodic re-selection will avoid multiple aperiodic reselection. 
There won’t be much overbooking since the collided resources are anyway used by the pre-empting UE and non-collided resources can be reselected and reused by the pre-empted UE.
For other period values combinations, it can be left for UE implementation to evaluate the number of collisions and the choice of reselection period.

We propose a modified version of Proposal 1-2 based on HW’s modification:
Proposal 1-2 (modified)
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU, according to specified procedures 
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· If the reservation period of the pre-empting UE is absent, the UE shall set the reservation period to zero in the re-selected resource 
· If the reservation period of the pre-empted UE is the same or an integer multiple of the pre-empting UE reservation period, the UE shall perform a periodic re-selected of the resources. It is possible to re-select the non-collided resources previously reserved.
· Otherwise, it is with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification


	
	



It seems the direction of the proposals is mostly OK to the companies.
A few notes:
· According to vivo comments, it is understood that they don’t think re-evaluation and pre-emption should be activated for periodic reservations at all, but they are flexible to consider it with clear spec impact stated
· Samsung does not consider it is important to mention MAC PDU in case of pre-emption. If the pre-emption is limited to the checking of resources to be signalled by TDRA field, then this should be already captured.
· CATT and OPPO propose to consider j = 0 when pre-emption check is performed. However, in FL understanding this can lead to unstable performance overall, since the candidate set will be changed comparing to the initial selection. The initial selection conditions should be as similar as possible to the pre-emption / re-evaluation check conditions.
· OPPO has a point that re-evaluation can be performed also after re-selection triggered by pre-emption
· The pre-emption and re-evaluation check rate before m-T3 is supposed to be captured in MAC, thus out of scope of this discussion
· There are some proposals to optimize pre-emption reselection case by conditioning the actions to the periodicity of the pre-empting UE. It was already discussed in the last meeting, and it was considered that there is no universal solution, thus UE implementation-based behaviour is still preferred.
· I tend to restrict pre-emption to the check in current period only, similar to re-evaluation. This however may require a bit more wording clarification what ‘current period’ mean.

Updated proposals trying to reflect some common points:

Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH for resource(s) in the first period after the resource re-selection trigger or after the re-selection triggered by pre-emption
· Note, this is intended to be captured in MAC specification

Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU in current period associated with the same Cresel counter value, according to specified procedures
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification
3rd round discussion
	Source
	Comments

	LG Electronics
	Proposal 1-1:
The meaning of part marked with grey is unclear. Could you clarify whether it means that except the pre-emption case, the re-evaluation procedure is performed only before transmitting “first” SCI which provides the information of periodically reserved resources? If not, the proposal is not acceptable to us.
 
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH for resource(s) in the first period after the resource re-selection trigger or after the re-selection triggered by pre-emption 
· Note, this is intended to be captured in MAC specification
 
Proposal 1-2:
First of all, when considering the timing of “m-T3”, there could be a case that the pre-emption checking for the resources in Period #N should be performed within Period #N-1 (e.g., P = 2ms, T3 = 3 slots for 15 kHz SCS). In other words, for this example case, the pre-emption checking for the resources in Period #N is not possible to be performed in the same period (i.e., Period #N). In this sense, what’s the meaning of part marked with cyan? Also there is no technical benefit to introduce the restriction of pre-emption checking especially when the reservation periodicity is relatively short. In summary, we strongly prefer to remove the part marked with cyan. Regarding the part marked with green, it can be replaced to “of which relevant priority is available”. Hope that this can address Samsung’s concern on using the wording of MAC PDU.
 
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU in current period associated with the same Cresel counter value, according to specified procedures

	QC
	We don't agree with the proposal P1-1. Last meeting, we mentioned that the proposal will not work at all under mixed periodicity condition. This is mainly because current procedure does not check for periodical collisions beyond T_scale milliseconds into the future. Given that, collisions between periodically reserved resources are not rare at all. They should be avoided to ensure reasonable system performance.
This was shown in our simulation result last meeting. The difference between the red curve (UE checks for collision before each SCI signaling) and blue curve (UE checks for collision before first SCI signaling only) is quite significant. On the other hand, there have not been any other results that suggest otherwise.
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	Huawei/HiSilicon
	Proposal 1-1
Generally we are fine with Proposal 1-1, but some clarifications are needed.
Re-evaluation only applies to resources which are not signalled. And pre-emption applies to resources which are signalled. Since the main bullet includes both “re-evaluation” and “pre-emption”, we think some clarification is needed to avoid confusion. Regarding “after the re-selection triggered by pre-emption”, we assume re-evaluation only applies to the re-selected but not signalled resources, right? If so, maybe we can clarify this with a note like “re-evaluation only applies to resources which are not signalled”.
And we are not very clear about what does “resource re-selection trigger” mean. Does it refer to MAC layer provides a set of resources to PHY for re-evaluation? If so, maybe we can change “resource re-selection trigger” to “resource re-evaluation trigger”, or we can add a note to say “resource re-selection trigger refers to MAC layer provides a set of resources to PHY for re-evaluation”.
In summary, we suggest the following modified Proposal 1-1 (changes marked in purple)
 
Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH for resource(s) in the first period after the resource re-selectionevaluation trigger or after the re-selection triggered by pre-emption 
· Note, this is intended to be captured in MAC specification 
· Note: re-evaluation only applies to resources which are not signaled
 
Proposal 1-2
We don’t think “there is no universal solution” means this issue does not deserve further discussion. The following suggested proposal or TCL’s suggested proposal is a kind of compromised solution which can address companies’ concerns. We think these proposals needs further discussion.
Technically, for the cases such as the reservation period of the pre-empting UE is absent, we only see drawbacks that the re-selected resource is periodically reserved, and this behavior shall be avoided.
 
Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources which have associated MAC PDU in current period associated with the same Cresel counter value, according to specified procedures 
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· If the reservation period of the pre-empting UE is absent, or is different from the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Note, this is intended to be captured in MAC specification
 

	Bosch
	Proposal 1-1
We do not support Proposal 1. We would have supported option 2 (in Q1-2 in the first round) if we wouldn’t have come late to the discussion. 
As we stated in the last RAN1 meeting, in addition to other concerns made by Option 2 supporting companies: 
- we prefer that a UE re-evaluates its periodic reservations, if the UE figures out collision, which may happen on one upcoming period or some consecutive periods. The latter may lead to consecutive collisions, which is even more sever. 
- If we don’t agree on specifying such a behavior in Rel 16, the MAC specs may also extend the RC counter (for extra periods) such that it extending periodic reservation that is known to be colliding. Even if the 2 (or more) UEs have different SL_RESOURCE_RESELECTION_COUNTER, it is still problematic as the extension depends mainly on Prob. of resource keep.
- We also believe that pre-emption activation in this case will not completely avoid collisions, e.g., if the colliding UE has a lower (higher P) or equal priority.
- Finally, Proposal 1 seems to specify different behavior (also different performance) for re-evaluating periodic reservations compared to the aperiodic one. Our concern is to preserve the performance of periodic transmission being important for many safety critical V2X applications.
 
Proposal 1-2
In general, we support the proposal, except what LG mentioned in their comment above. 
Additionally, we need to clarify our concerns about:
- If the pre-empting UE reservation period is absent, we still need to leave it up to the UE implementation. The reason is that, a UE may not have to change transmission if V2X application indicates periodic transmission for the associated multiple MAC PDUs. As a solution a UE may drop only one transmission and keep the same periodic transmission for upcoming periods (which is allowed by MAC specs). Other UE behaviors should not be precluded.
- We do not support restricting pre-emption checking as indicated LG.
 

	Samsung
	For proposal 1-1, we are generally O.K but further clarification suggested by HW is necessary. Since pre-emption can be applied for the signalled resource(s), we still think that the other option for proposal 1-1 is not necessary.
For proposal 1-2, We have the same concern on newly added part (“in current period associated with the same Cresel counter value”) as commented by LGE. If this part is removed, we are O.K. In addition, we do not want to specify an additional UE behavior for the pre-emption.

	CATT
	For Proposal 1-1, the sentence “for the resource(s) in the first period” is not clear to us. Is it means that the re-evaluation only happens to the resource(s) but not signaled resource(s) in the first period? If this is the situation, we are fine to support it with further clarification, e.g. including the note provided by Huawei.
 
For proposal 1-2, we have two concerns:
1)     From our understanding, only after the associated MAC PDU is arrival, the exact priority level can be known by the UE. Otherwise, the priority level of MAC PDU in next period is assume to be the same as the previous priority level indicated by previous SCI. we think this assuming operation is not suitable for pre-emption. There could be some “false-preemption”. For example, the periodic reserved resource(s) could be used for MAC PDU with another priority level.
2)     Regarding to the Counter value, which is related with the comments in 1), since the priority-level can only be know exactly after MAC PDU arrival, we think j=0 is more accuracy. Otherwise, it would lead to unnecessary pre-emption operation

	Vivo
	Before argument, it is better to clarify the meaning of check for periodic reservation, I am not sure whether companies are in the same page based on the discussion.
There is not doubt on the case 1, check is right before next resource period
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Regarding check for resource of next period in current period, the following two cases may be assumed based on companies discussion
  For case 2-1, when performing the check, the selection window is derived at the time instant when check is triggered 
  For case 2-2, when perform the check, the selection window is right before next period
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If your assumption is case 2-1, I think the UE only check resource #1, resource #2 is taken into account in the form of backward resource exclusion. Then discussion point is given by Huawei, whether/how to applied the new selected resource to next period.
If your assumption is case 2-2, you set the selection window right before the next period, I think the main concern is that the check is not accurate due to the varying channel condition between two periods. Some companies have such concern. Then discussion point is whether to support this feature or not.
 
Moreover, supporting companies of the feature should give complete solution. E.g., how to set the resource selection window for the check, how to assume TB priority and PDB, … those steps cannot leave to implementation due to system performance impact. 

	OPPO
	For proposal 1-1, we also have the same concern with HW on the meaning / interpretation of the “resource re-selection trigger” in the proposal. We suggest to modify the proposal as:

Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only before the SCIs scheduling PSSCH for resource(s) in the first period after the initial resource re-selection trigger or after the re-selection triggered by pre-emption 
· Note, this is intended to be captured in MAC specification
· Note, the initial resource re-selection trigger refers to the initial (re-)selection (i.e. not including the resource re-selection triggered by re-evaluation and pre-emption)

For proposal 1-2, we share the same concern with CATT regarding the priority level for the new MAC PDU. Based on FL’s latest comments (copied below) and based on the updated P1-2,
· CATT and OPPO propose to consider j = 0 when pre-emption check is performed. However, in FL understanding this can lead to unstable performance overall, since the candidate set will be changed comparing to the initial selection. The initial selection conditions should be as similar as possible to the pre-emption / re-evaluation check conditions.
· I think there is understanding to restrict pre-emption to the check in current period only, similar to re-evaluation. This however may require a bit more wording clarification what ‘current period’ mean.
we understand that we want to restrict pre-emption checking only for resources in the “current period”. But if j is not set to 0 (e.g. j = 1, 2, …) then the resources in the subsequent period will also be “pre-emption checked” and it will have influence on the resource exclusion result in the current period. And this is what we want to avoid. To us, there is no problem if the candidate set from the initial resource selection is different to the set during pre-emption check, because we want to do per-emption checking for the current period only. And this is in line with what we agree that re-selection Step 2) should be triggered only for resources that has been pre-empted. If the resource in the current period is not pre-empted, then it should not be reselected when the reserved resource in the next period is pre-empted/reserved by others.

	TCL
	For Proposal 1-1 we are OK with the overall meaning but would also like to add clarifications based on HW for example. 


For Proposal 1-2: 
Concerning the priority issue, we had the understanding that the reservation is based on a priority level, used by other users for their resource selection. It would therefore be OK for a user to use a reserved resource for any priority lower or equal (in PPP sense) than the priority announced in the (last) SCI of the periodic reservation. Using a reserved resource for a higher PPP priority would be not fair for other users. For the pre-emption check itself, the actual value of priority of the packet shall indeed be used.

Concerning the choice of reselection, we are open for flexible approach, although we believe that specifying the “simple” cases such as pre-emption by a non-periodic resource or pre-emption by similar periods are not very controversial 


	NEC
	Proposal 1-1:
We also think the scenario of proposal 1-1 needs further clarification. We have doubts on whether the re-selection trigger actually means (re-)selection trigger or re-valuation trigger or reselection trigger itself. They are targeting different scenarios.

	NTT DOCOMO
	Proposal 1-1
We agree the current Proposal 1-1 needs further clarification. We support OPPO’s modification.  

Proposal 1-2:
We don’t think to restrict preemption checking only for resources in the current period is necessary. After transmitting the initial SCI reserving periodic resources, the periodic Cresel resources are anyway excluded from RX UEs, which means the periodic Cresel resources are “reserved”. We don’t see any benefit to restrict only for the current period, or strong disadvantage to allow pre-emption check for the future periodic resources. As we agreed in the previous meeting, we propose just to leave the timing of pre-emption check except for T3 before the exact transmission up to UE implementation, i.e. to remove “in current period associated with the same Cresel counter value”. LGE’s suggestion to add  “of which relevant priority is available” is fine for us. 



On P1-1, the following seems a way forward, except that 2 companies do not support the direction overall
· Further clarify the meaning of the reselection trigger. The version from OPPO seems the clearest to me.
· I’m not sure how to address the concerns from Qualcomm and Bosch. One thing which is unclear is how it could really fit current specification, i.e. what are the changes in L1 and MAC are required to support it. Having even issues with formulating simpler cases, I’m afraid the option from QC/Bosch could take a big effort to specify. Further comments from proponents are appreciated.

On P1-2, there are mixed comments
· It seems a very viable point vivo mention, that pre-emption check for resources in other periods requires re-definition of the resource selection window
· Currently it starts from n+T1 and ends n+T2, where we also concluded that T2 could not be larger than P
· In this window only resources for “current period” can be checked
· To explicitly check resources in other periods, the window needs to be modified to [n+T1+P; n+T2+P]
· We may need to add the question whether j is let 0 for the pre-emption checking cases
· Let’s try to say that MAC layer passes to L1 only the resources for one TB / MAC PDU at a time, that would mean resources for other periods are not mixed

Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only for resource(s) in the first period after the initial resource re-selection trigger or after the re-selection triggered by pre-emption
· Note, this is intended to be captured in MAC specification
· Note, the initial resource re-selection trigger refers to the initial (re-)selection (i.e. not including the resource re-selection triggered by re-evaluation and pre-emption)

Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources provided by MAC layer to L1, according to specified procedures
· L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to current resource selection window of the UE, and for which the relevant priority is available
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· Option A:
· with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Option B:
· If the reservation period of the pre-empting UE is absent, or is different from the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· FFS in TP phase how/where to capture this in specification
· Decide further this meeting
· Option 1:
· During the pre-emption checking, j is let to be 0
· Option 2:
· During the pre-emption checking, j is up to Cresel-1

4th round discussion

	Source
	Comments

	TCL
	Option A gives too much flexibility to users, and if implementation reselects periodic reservations when not necessary or well handled it will lead to overbooking that is not desirable system-wise. 
Current Option B is too restrictive as it only allows a non–aperiodic behavior in the case of exact equality between the pre-empting and pre-empted resources. If the pre-empted resource period is a multiple of the pre-empting resource (e.g. a 100ms period pre-empting over a 200ms period reservation), the chained collision will still occur for all periods of the pre-empted resource, similarly with the equal period case. So it is not logical to specify a separate behavior. 
We would therefore be in favor of adding at least the cases where the pre-empted reservation period is a integer multiple of the pre-empting period. As a compromise, we can accept that these cases would be left for UE implementation instead of requiring periodic re-selection (which would be our preference)
         Option B:
o   If the reservation period of the pre-empting UE is absent, or is different from an integer divider of the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
o   Otherwise, it is up to UE implementations, including whether/how to set the reservation period in the re-selected resource
 
We are also in favor of Option 2, and having a pre-emption check for the current and future period can lead to having more knowledge on how to handle the reselection. In particular, if some reselection periodicity choice are left to UE implementation, the UE needs to know the status of future resources, which can also be pre-empted by distinct reservations.

	Huawei/HiSilicon
	Proposal 1-1
We are still not very clear about what does “initial resource re-selection trigger” mean. Further clarifications are appreciated.
Consider a typical example that packet arrives at slot n, and MAC triggers initial resource selection at slot n, assume the first selected resource is at slot k, assume UE will transmit SCI in slot k with period set to P.
So the timeline is:
Slot n: packet arrival, MAC trigger initial resource selection
Slot k: first SCI transmitted with period set to P
Slot k+P, k+2*P, … : future periodically reserved resource
 
So which time instance does “initial resource re-selection trigger” refer to? Does it refer to slot n? why we use “re-selection”, not “selection”?
 
And regarding “after the re-selection triggered by pre-emption”, our understanding is that: assume after slot k and before k+P, the UE preforms pre-emption check for resource in slot k+P, and the resource in slot k+P is pre-empted and reselected to k+P_new. Then Proposal 1-1 says the UE can still perform re-evaluation procedure for resource in slot k+P_new since it’s re-selected but not signaled resource. Could you please confirm this is intention of Proposal 1-1?

[HW-2] Technically, after re-valuation, the UE can still perform re-evaluation, it’s up to UE implementation. But it seems this case is not captured in Proposal 1-1. So maybe in the last part of the main bullet, we need to change “pre-emption” to “re-evaluation/pre-emption”?
 
Proposal 1-2
Support Option B mainly because of the overbooking issue.

[HW-2] Support Option 1-like.
As mentioned by other companies, Option 2 may be against previous agreement (copied below), where we agreed “Only the overlapped resource(s) is/are reselected”.
And Option 2 seems against the first sub-bullet of Proposal 1-2. If we agree “MAC layer provides resources intended for transmission of one TB”, it means MAC layers only cares about collision situations of resources of one TB. But Option 2 will check collision situations for resources in future periods, which belong to other TBs. So it seems Option 2 is against MAC’s expectation.
On the other hand, we think Option 1 alone may also have some technical problem. If adopting Option 1, the UE will have no idea whether resources in future periods are reserved by other UEs or not. Then how can the UE set the period value when it transmits the SCI in the re-selected resource.  So if we go with Option 1, we need to further agree that the UE shall set the reservation period to zero in the re-selected resource, so that the whole procedure can be accurate.
So we propose the following modified Option 1 (changes marked in purple)

  Option 1:
         During the pre-emption checking, j is let to be 0, and the UE shall set the reservation period to zero in the re-selected resource if any

Agreements: (RAN1#98bis)
· Support a resource pre-emption mechanism for Mode-2 
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold 
· Only the overlapped resource(s) is/are reselected
· …

	QC
	P1-1: we disagree.  A periodically collision can be implemented as a re-evaluation check for the resources at n+P for each resource at n. So a procedure very similar to existing re-evaluation can be used. Spec impact would not be that large.
 
 On the other hand, we do not think the proposal is even needed at this point. This has been extensively debated last meeting and no consensus was and the discussion concluded with leaving the specifications unchanged. Currently, the spec allows for both type of SCI signaling, so the UE can do periodical collision detection and signal a reservation period 0 if a collision is detected.  No further specification update is needed. 
 
P1-1 as it stands, if it does anything, is to impose a restriction that has clear negative system impact. We do not think it is a good idea to introduce it at this late stage
 
 
[QC2] P1-2: if the priority of the TB in an SPS can be different, then are we have even a bigger problem. The priority level of the initial resource selection may be different from the actual TB being transmitted on the resource, then the whole 8x8 different RSRP threshold per priority class pair mechanism is completely broken for SPS?
 
For Option A vs Option B, we prefer option A. For the shake of correctness, in option B, there is no If the reservation period of the pre-empting UE is absent case. The period is always there whenever SPS is enabled. For aperiodic, the period will be 0, which will be different from the pre-empted UE by default.

	LG Electronics
	Proposal 1-1:
In principle, we are supportive of it.
 
Proposal 1-2:
When adopting the following sentence, is it correct understanding that the resource re-selected by the pre-emption procedure should be confined within its original period? Also is it possible that for multiple pre-emption checks for the same TB transmission, MAC layer can provide the relevant resources to PHY layer multiple times? For example, let’s assume that 3 resources (i.e., n, n+k1, n+k2) reserved for one TB transmission are located within one period. In this case, to trigger multiple pre-emption checks for the same TB transmission, whether or not MAC layer can provide “3 resources” before the start of period and “1 resource” before n+k2? For the latter case, the end of selection window used for re-selection of “1 resource” can’t exceed the start of next period.  
 
         L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to current resource selection window of the UE, and for which the relevant priority is available
 
We are supportive of Option A and Option 2.

	Samsung
	We support Proposal 1-1.
For Proposal 1-2, We support Option A (clear benefits for Option B was not verified) and Option 2 (Option 1 restricts pre-emption checking only for resources in the “current period and the benefits of this also was not verified)

	Bosch
	Proposal 1-1:
We still cannot support this proposal. Our understanding is that if we need to agree on something at this late stage it should have a clear benefit. I might be wrong, but I cannot find a clear performance gain if we would exclude re-evaluation options for periodic reservation (after an SPS starts) in a manner different from the aperiodic reservations. This may deteriorate SPS in congested scenarios (where re-evaluation is needed); this we need to avoid.
Regarding FL question about implementation in Specs, the re-evaluation could be triggered before k (already reserved by a pervious SCI with a reservation period) and re-evaluation happened on the upcoming period (k+P). The SCI at k will include the UE decided reservation, e.g., 0. 
 
I can also understand the comment by QC that if we do not agree on a proposal now, we may still implement the agreement we made last meeting to send a reservation period with “0” (by upper layers, RAN2). Hence, a UE may use this option, e.g., to stop a sever consecutive collision if it detects it. Even though it is a partial solution, it may have some benefits.

Proposal 1-2:
- We don’t see a need for the first sub-bullet
- We support option A; if the pre-empting UE has aperiodic transmission, it is not necessarily to always drop all “configured sidelink resources – as defined by RAN2”. It is enough to leave it to up to UE implementation. 
- We support option 2


	OPPO
	For Proposal 1-1, we are supportive.

For Proposal 1-2 (Option A and B): we are not sure why the UE shall set the reservation period to zero in the re-selected resource. In our understanding, when the reservation period of the pre-empting UE is absent, or is different from the pre-empted UE, it should be the other way around (i.e. set the reservation period to the value provided by higher layer) since they won’t be colliding anymore in the next period(s). So according to the current proposal description, we support Option A. 

For Proposal 1-2 (Option 1 and 2): Following the main bullet and the first sub-bullet of this proposal, the main intention is trying to restrict the pre-emption check for resource of one TB in the current period, which can fit to current resource selection window of the UE, and for which the relevant priority is available.  If we allow j is up to Cresel-1, this means the UE makes an assumption of the priority level of the TB/MAC PDU for the subsequent periods. Effectively, UE performs pre-emption check of resources outside of the current period and influence on the resource exclusion result, which is not in line with the main intention and technical justification of this proposal. Furthermore, when a reserved resource in the current period is not pre-empted but still re-selected due to pre-emption checking of resources in the future periods, this is clearly not in line with our past agreement. As we already know there is no benefit of making assumption of TB priority level for the future periods, so leaving j up to Cresel-1 is a bug in the spec and we should fix it in the maintenance phase. We support Option 1.

	NTT DOCOMO
	Proposal 1-1:
We are supportive. 
Proposal 1-2
We are not so sure why the 1st sub-bullet is necessary from RAN1 perspective, although we don’t disagree to this.
For Option A vs B, we support Option A. 
For Option 1 vs 2, we are open to it. Although our preference is option 2, given the 1st sub-bullet, option 1 is also acceptable.  

	CATT
	For proposal 1-1, we agree with current proposal.
For proposal 1-2, 
1. We support the main bullet and the first sub-bullet, since the priority information can only be known exactly after the MAC PDU is arrived, and fit to the resource selection window.
1. Regarding to option 1 and option 2, for pre-emption, we think the pre-emptied resource should be carefully determined only after the exact priority information is known, which is different from the sensing procedure. In sensing procedure, the resources occupation in future can be predicted only based on the history sensing results.  In order to avoid the potential “false pre-emption”, we prefer option 1. 



	vivo
	For proposal 1-1, agree with current proposal
For proposal 1-2, the first sub-bullet seems confused, ‘current resource selection window’ means ‘resource selection window of current TB’? 

	Ericsson
	For Proposal 1-1, our position is still to have a check for every resource.
For Proposal 1-2, our preference is option A.

	ZTE, Sanechips
	Proposal 1-1:
We don't support it. We have similar concern with QC, for periodic reservation, the collision on the resources in every period would happen. Considering ther performance, we don't think re-evavluaiton should be limited to only perform on initial resource re-selection.

Proposal 1-2:
From the view of physical layer, the reservation period for the pre-empted resource is informed from MAC layer, zero or other period can be determined by MAC layer based on QoS requirement and etc. So we think option A is better.
In addition, we don't think the limitation to one TB in first sub-bullet is necessary. For resource selection if periodic reservation is enabled, a proper priority is derived from MAC layer for multiple periods resource selection. Similar as resource selection for periodic traffic, if the resource set provided for pre-emption evaluation includes more than one TB, a proper priority can also be derived by MAC layer. We don't see any problem to support more than on TBs in one resource selection procedure.  



[bookmark: _Hlk49172792]P1-1
	Agree in principle: Huawei/HiSilicon, LGE, Samsung, OPPO, NTT DOCOMO, CATT, vivo
	Disagree: Qualcomm, Bosch, Ericsson, ZTE/Sanechips

A few notes on P1-1
· Regarding Huawei comments, in FL view the wording is aligned with the provided understanding. However, some further clarification may be necessary. Regarding selection vs re-selection, it has been for long time that the re-selection based on reaching Cresel = 0 is called “re-selection”.

P1-2
	Option A: Qualcomm, LGE, Samsung, Bosch, OPPO, NTT DOCOMO, Ericsson, ZTE/Sanechips
	Option B (in principle): TCL, Huawei/HiSilicon,

	Option 1: Huawei/HiSilicon, OPPO, [NTT DOCOMO], CATT
	Option 2: TCL, LGE, Samsung, Bosch, NTT DOCOMO, ZTE/Sanechips

A few notes:
· Adopted TCL change to option A
· For the question from LGE, FL understanding is that the described operation is supported
· For companies who don’t see a need in the first sub-bullet, FL recommendation is to keep it for clarity


Proposal 1-1
· If periodic reservation is in use by a UE selecting resources, the UE performs re-evaluation procedure only for resource(s) in the first period after the initial resource re-selection trigger or for resources in non-initial resource after the re-selection triggered by pre-emption
· Note, this is intended to be captured in MAC specification
· Note, the initial resource re-selection trigger refers to the initial (re-)selection (i.e. not including the resource re-selection triggered by re-evaluation and pre-emption)

Proposal 1-2
· If periodic reservation is in use by a UE, and if pre-emption is enabled in a resource pool, the UE checks pre-emption for resources provided by MAC layer to L1, according to specified procedures
· L1 expects that MAC layer provides resources intended for transmission of one TB, which can fit to current resource selection window of the UE, and for which the relevant priority is available
· If a resource is pre-empted, a re-selection for the pre-empted resource is triggered based on the specified step 1 and step 2 procedures, 
· Option A:
· with details up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· Option B:
· If the reservation period of the pre-empting UE is absent, or is different from integer divider of the pre-empted UE, the UE shall set the reservation period to zero in the re-selected resource 
· Otherwise, it is up to UE implementations, including whether/how to set the reservation period in the re-selected resource
· FFS in TP phase how/where to capture this in specification
· Decide further this meeting
· Option 1:
· During the pre-emption checking, j is let to be 0
· Option 2:
· During the pre-emption checking, j is up to Cresel-1

References
[1] R1-2005318	Remaining issues in mode 2	ZTE, Sanechips
[2] R1-2005340	Remaining issues on mode 2 resource allocation mechanism	vivo
[3] R1-2005540	Remaining details on mode 2 resource allocation for NR V2X	Fujitsu
[4] R1-2005593	Remaining details on mode-2 resource allocation	FUTUREWEI
[5] R1-2005669	Remaining issues on Mode 2 resource allocation in NR V2X	CATT
[6] R1-2005742	Discussion on essential corrections in resource allocation for Mode 2	LG Electronics
[7] R1-2005798	Remaining details of sidelink resource allocation mode 2	Huawei, HiSilicon
[8] R1-2005848	Remaining opens for NR-V2X sidelink resource allocation Mode 2	Intel Corporation
[9] R1-2006004	Discussion on remaining open issues in mode 2	OPPO
[10] R1-2006076	Remaining Issues on NR Sidelink Mode 2 Resource Allocation	InterDigital, Inc.
[11] R1-2006101	On Mode 2 for NR Sidelink	Samsung
[12] R1-2006264	Remaining issues in NR sidelink mode 2 resource allocation	Spreadtrum Communications
[13] R1-2006353	Resource allocation mode 2 for NR V2X	ETRI
[14] R1-2006435	Open issues and corrections on Mode 2 resource allocation	Ericsson
[15] R1-2006559	Remaining issues on resource allocation mode 2 for NR sidelink	Sharp
[16] R1-2006695	Maintenance for resource allocation mechanism mode 2	NTT DOCOMO, INC.
[17] R1-2006770	Sidelink Resource Allocation Mode 2	Qualcomm Incorporated
[18] R1-2006864	Remaining issues for Mode 2 resource allocation in NR V2X	ASUSTeK
image2.jpeg
Periodic reservation

Selection window




image3.jpeg
check
Periodic reservation

#1 #2

Selection window

Case 2-1
check
Periodic reservation

# #2

Selection window

Case 2-2




image1.png
Packet Reception rate

o
8

o £y 0 0 20 20 %0 980
Distance (m)




