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Introduction

This is to kick off the email discussion on [105bis#31] [NR/V2X] Resource pool configuration and selection (ZTE)

[105bis#31][NR/V2X] Resource pool configuration and selection (ZTE)

- Identify possible options for the resource pool configuration and selection (LTE mechanism will be 

baseline to be discussed but not exclude others). Evaluate the need, see companies’ views and select 

the most reasonable option(s). Also we may need to check RAN1 status. Number of solutions should 

be minimized. (ZTE)

- Intended outcome: Report to next meeting

- Deadline: Thursday 2019-05-02
Disscussion
This email discussion contains two parts of resource pool relevant discussion, which are resource pool configuration and resource pool selection. As specified in LTE V2X mode 4 resource allocation, network will configure multiple resource pools on one each carrier, and UE will select one resource pool among those configured resource pools on each carrier. In addition, each resource pool may be associated with zone configuration. If zone configuration is provided with resource pool, UE should select resource pool with with zoneID equal to the zone identity determined by itself. In addition, UE should check whether its selected synchronization reference resource can be applied in this resource pool. Otherwise, it would be up to UE implementation to select one resource pool for usage among those resource pools of which the selected synchronization reference resource can be applied, as shown in the below [1]:

	5.10.13.2
V2X sidelink communication transmission pool selection

For a frequency used for V2X sidelink communication, if zoneConfig is not ignored as specified in 5.10.13.1, the UE configured by upper layers for V2X sidelink communication shall only use the pool which corresponds to geographical coordinates of the UE, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 of the serving cell (RRC_IDLE)/ PCell (RRC_CONNECTED) or in RRCConnectionReconfiguration for the concerned frequency, and the UE is configured to use resource pools provided by RRC signalling for the concerned frequency; or if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency, and the UE is configured to use resource pools in SL-V2X-Preconfiguration for the frequency, according to 5.10.13.1. The UE shall only use the pool which is associated with the synchronization reference source selected in accordance with 5.10.8.2.

1>
if the UE is configured to transmit on p2x-CommTxPoolNormalCommon or on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in SystemInformationBlockType21 or on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in SystemInformationBlockType26 according to 5.10.13.1; or
1>
if the UE is configured to transmit on p2x-CommTxPoolList-r14 in SL-V2X-Preconfiguration according to 5.10.13.1; or
1>
if zoneConfig is not included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalCommon or v2x-CommTxPoolNormalDedicated; or

1>
if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalDedicated for P2X related V2X sidelink communication and zoneID is not included in v2x-CommTxPoolNormalDedicated; or

1>
if zoneConfig is not included in the entry of v2x-InterFreqInfoList for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration; or
1>
if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and the UE is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is not included in p2x-CommTxPoolNormal; or
1>
if zoneConfig is not included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:

2>
select a pool associated with the synchronization reference source selected in accordance with 5.10.8.2;

NOTE 0:
If multiple pools are associated with the selected synchronization reference source, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.
1>
if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalCommon or v2x-CommTxPoolNormalDedicated for non-P2X related V2X sidelink communication; or

1>
if zoneConfig is included in SystemInformationBlockType21 and the UE is configured to transmit on v2x-CommTxPoolNormalDedicated for P2X related V2X sidelink communication and zoneID is included in v2x-CommTxPoolNormalDedicated; or

1>
if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and if the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is included in p2x-CommTxPoolNormal; or

1>
if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:

2>
select the pool configured with zoneID equal to the zone identity determined below and associated with the synchronization reference source selected in accordance with 5.10.8.2;

<text omitted>

NOTE 1:
The UE uses its latest geographical coordinates to perform resource pool selection.

NOTE 2:
If geographical coordinates are not available and zone specific TX resource pools are configured for the concerned frequency, it is up to UE implementation which resource pool is selected for V2X sidelink communication transmission.


PART I Resource pool configuration

Zone configuration

In LTE V2X, the geo-location information (zoneID) can be carried in the configuration of resource pool. On the other hand, zoneConfig will be used to indicate to UE on how to calculate its own zoneID, with the indication of zone length, width, zone ID longitude, as well as zone ID latitude . In detail, the configuration is shown below [1],

	–
SL-ZoneConfig
The IE SL-ZoneConfig indicates zone configurations used for V2X sidelink communication.

SL-ZoneConfig information element

-- ASN1START

SL-ZoneConfig-r14 ::=

SEQUENCE {


zoneLength-r14
ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},


zoneWidth-r14
ENUMERATED { m5, m10, m20, m50, m100, m200, m500, spare1},

zoneIdLongiMod-r14
INTEGER (1..4),


zoneIdLatiMod-r14
INTEGER (1..4)

}

-- ASN1STOP

SL-ZoneConfig field descriptions
zoneLength

Indicates the length of each geographic zone. Value m5 corresponds to 5 meters, m10 corresponds to 10 meters and so on. 
zoneWidth

Indicates the width of each geographic zone. Value m5 corresponds to 5 meters, m10 corresponds to 10 meters and so on.
zoneIdLongiMod
Indicates the total number of zones that is configured with respect to longitude. 
zoneIdLatiMod
Indicates the total number of zones that is configured with respect to latitude.



It can be configured through broadcast system information, RRC dedicated signaling, or pre-configuration. In NR V2X, it has also been proposed by some companies that to introduce zone configuration to minimize the impact of near-far effect [2], as well as reducing the resource collision probability [3]. However, some other companies consider that resource pool configuration based on zone cannot indeed reflect the congestion status of the resource usage. For example, zone configuration is just uniform rectangular distributed. It does not consider different numbers of UEs located in each zone [4]. Also, some other companies thought that whether zone-based resource allocation scheme can be used should wait for RAN1’s simulation result. So companies are invited to answer the below Question 1 accordingly.
Question 1-1: Whether LTE V2X zone based resource pool configuration mechanism should be used as the baseline for NR V2X ?
Yes
No
Wait for RAN1 decision
	Company
	Selected Option
	Comments if any

	Ericsson
	B, C
	We understand the purpose of introducing zone configuration is to reduce the collision probability and reduce the interference. However, we also believe a good designed mode-1 or mode-2 resource allocation algorithm can achieve the same goal. Besides, zone configuration adds up the complexity of gNB implementation. Thus, we suggest to wait for RAN1 progress to show if zone based resource pool configuration provides obvious gain. 

	OPPO
	C
	Since the benefit of zoning comes from PHY layer, in terms of near-far effect, we tend to rely on RAN1 evaluation to decide on the need of zone.

	vivo
	C
	In addition to be used in resource pool configuration, the zone concept may also be used e.g. to derive TX-RX distance for sidelink groupcast. But anyway the benefits should be evaluated first so we prefer to wait for RAN1 decision.   

	Xiaomi
	C
	

	CATT
	A
	If not, the near-far effect will be a problem. We also agree to wait for RAN1 decision.

	Interdigital
	A
	RAN1 has agreed to a support mode 2 transmission of a TB based on sensing and resource selection procedure.  Any sensing procedure assumes common usage of resources and will be subject to resource collisions.  The probability of resource collision was reduced in LTE using the zone concept.

	Spreadtrum
	C
	Share OPPO’s view

	Samsung
	C
	

	Huawei
	C 


	In LTE V2X, the concept of zone is introduced by RAN1, and then RAN2 discussed how to define zone, therefore, we prefer wait for RAN1 decision.

	MediaTek
	A
	

	Qualcomm
	A
	We think zone configuration in LTE V2X can be used as a baseline. Enhancements could be done by RAN2, if needed according to RAN1. 

	LGE
	C
	It is useful to support zone based resource pool in NR V2X. In LTE V2X, performance gain of zoning was clearly observed with using periodic and fixed traffic model. In the meanwhile, the traffic model is different from LTE V2X, i.e., aperiodic and large size packet is introduced. Therefore, it’s not sure that same performance gain appear when same zoning mechanism is applied in NR V2X. Viewed in this light, further progress and evaluation for zoning is needed from RAN1 side

	ASUSTeK
	C
	If resource pools for broadcast are separated from unicast and groupcast, it could be beneficial for reusing zone for resource pools for broadcast. However, we also agree this should wait for RAN1’s evaluation. 

	ZTE
	B,C 
	From our understanding, one intention to introduce zone configuration into LTE V2X is for solving near-far effect. However, the near-far effect cannot be totally solved by zone configuration, instead, sensing procedure is more effective for this problem. Also, according to other companies’ view, whether zone should be applied should be indeed on RAN1 simulation result.

	Apple
	C
	

	Fraunhofer 
	A
	Similar to LTE-V2X, zone concept can be supported in NR-V2X. Whether the zone configuration remains the same or needs to be adapted is open to discussion. Ultimately, RAN1 needs to evaluate the benefits of the zone concept. Hence, we can wait for RAN1’s decision.  

	Nokia
	C
	We share OPPO’s view, near-far effect shall be analysed and concluded in RAN1. On the other hand, we also think Ericsson has the point, perhaps this is not a top-priority feature if Mode 1 and Mode 2 pools are properly dimensioned and configured.

	Lenovo, MotM
	A, C
	The Zone configuration is coming from LTE, has been used in field and liked by operators (from our offline discussion) – so, no harm in using as a baseline. RAN1 is still discussing Zone for a different purpose and so it is fine to wait until they evolve their understanding first.

	ITRI
	A
	Zone based resource pool configuration can be used as the baseline. Also agree to wait for RAN1’s decision.

	AT&T
	C
	

	Convida
	A, C
	

	Intel
	A
	We think that the same reasoning when zone based resource pool configuration was defined for LTE can be applicable here, i.e. reducing collision probability for mode2 UEs. Of course, we can wait for further RAN1 progress.


Editor’s note:
Option A: 9

Option B: 2

Option C: 20 
Totally 22 companies participated to answer this question. Among them, 9 of the companies thought that zone based resource pool configuration can be applied as the baseline in NR V2X. 2 of the companies thought zone based resource pool configuration is not needed in NR V2X. Then, due to some companies selecting multiple options (including CATT, Qualcomm, Fraunhofer, ITRI and Intel), other 20 companies thought RAN2 should wait for RAN1’s decision on whether zone based resource pool configuration is needed.

Proposal 1: RAN2 should wait for RAN1’s progress on whether zone based resource pool configuration is needed.
In addition, if feedback of question 1-1 is positive, some companies consider to enhance the zone configuration. For example, in order to achieve better spectral efficiency, it is suggested to change the shape of zone from rectangular to hexagonal [2]. Moreover, to avoid inefficient resource usage, some companies suggest to avoid uniform configuration of zone size and try to flexibly adjust zone size as time going by [3]. 
Question 1-2: On the basis of positive feedback of question 1-1, does company think it is necessary to enhance LTE zone configuration mechanism for NR V2X?
Yes (Please specify the implementation detail)
No
	Company
	Selected Option
	Comments if any

	CATT
	B
	LTE mechanism is enough at least through broadcast system information.

	Interdigital
	A
	Since zones in LTE are configured uniformly (same length and width) over the entire cell coverage, variations in the number of UEs in different areas is not taken into account.  This can be addressed in NR.

	MediaTek
	A
	Besides the shape of zone and zone size adjustment, the status of vehicle should be considered as well. (For example, speed, direction, etc.)

	Fraunhofer
	A
	We share the same view as Interdigital that uniform zone configurations need to be more flexible in NR in order to consider the platooning use case or highway scenarios.

	Lenovo, MotM
	A
	RAN2 sees Zones from a resource allocation perspective and RAN1 in addition to this, is also considering Zones from a Rx-Tx distance separation perspective. Therefore, some enhancement is definitely possible.

	ITRI
	A
	Flexibility to the LTE mechanism may be considered in NR, such as the zone & corresponding resource pool size, the number of UEs, level of resource utility, etc.

	Convida
	A
	We shared the same view as InterDigital

	
	
	


Editor’s note:

Option A: 6

Option B: 1
7 companies participated to answer this question. 6 of them thought potential enhancement is needed. However, RAN2 cannot make confirmation on whether zone based resource pool configuration is needed, instead, RAN2 should wait for RAN1’s progress. Therefore, whether potential enhancement is needed for zone based resource pool configuration should be FFS at this stage.
Synchronization reference resource configuration

In Rel 14 and Rel 15 LTE V2X, UE will select synchronization reference resource with a carrier specific granularity. However, in resource pool configuration, there is a parameter named syncAllowed, as shown below [1]:

	SL-CommResourcePoolV2X-r14 ::=

SEQUENCE {


sl-OffsetIndicator-r14



SL-OffsetIndicator-r12

OPTIONAL,
-- Need OR


sl-Subframe-r14





SubframeBitmapSL-r14,


adjacencyPSCCH-PSSCH-r14


BOOLEAN,


sizeSubchannel-r14




ENUMERATED {











n4, n5, n6, n8, n9, n10, n12, n15, n16, n18, n20, n25, n30,











n48, n50, n72, n75, n96, n100, spare13, spare12, spare11,











spare10, spare9, spare8, spare7, spare6, spare5, spare4,











spare3, spare2, spare1},


numSubchannel-r14




ENUMERATED {n1, n3, n5, n8, n10, n15, n20, spare1},


startRB-Subchannel-r14



INTEGER (0..99),


startRB-PSCCH-Pool-r14



INTEGER (0..99)



OPTIONAL,
-- Need OR


rxParametersNCell-r14



SEQUENCE {



tdd-Config-r14




TDD-Config




OPTIONAL,
-- Need OP



syncConfigIndex-r14



INTEGER (0..15)


}















OPTIONAL,
-- Need OR


dataTxParameters-r14



SL-TxParameters-r12


OPTIONAL,
-- Cond Tx


zoneID-r14






INTEGER (0..7)



OPTIONAL,
-- Need OR


threshS-RSSI-CBR-r14




INTEGER (0..45)



OPTIONAL,
-- Need OR


poolReportId-r14




SL-V2X-TxPoolReportIdentity-r14

OPTIONAL,
-- Need OR


cbr-pssch-TxConfigList-r14


SL-CBR-PPPP-TxConfigList-r14
OPTIONAL,
-- Need OR


resourceSelectionConfigP2X-r14

SL-P2X-ResourceSelectionConfig-r14
OPTIONAL,
-- Cond P2X


syncAllowed-r14





SL-SyncAllowed-r14



OPTIONAL,
-- Need OR


restrictResourceReservationPeriod-r14
SL-RestrictResourceReservationPeriodList-r14
OPTIONAL,
-- Need OR


...,


[[
sl-MinT2ValueList-r15

SL-MinT2ValueList-r15

OPTIONAL,
-- Need OR



cbr-pssch-TxConfigList-v1530
SL-CBR-PPPP-TxConfigList-v1530
OPTIONAL
-- Need OR


]]

}


In detail, syncAllowed will indicate which synchronization reference resource can be used. Suppose the UE selected a synchronization reference resource on specific carrier but is not allowed to use on the selected resource pool on the specific carrier as indicated by syncAllowed, then the UE cannot use the selected resource pool but to re-select another resource pool, as shown below [1]:

	–
SL-SyncAllowed
The IE SL-SyncAllowed indicates the allowed the synchronization references for a transmission resource pool for V2X sidelink communication.

SL-SyncAllowed information element

-- ASN1START

SL-SyncAllowed-r14 ::=

SEQUENCE {


gnss-Sync-r14





ENUMERATED {true}



OPTIONAL,
-- Need OR


enb-Sync-r14





ENUMERATED {true}



OPTIONAL,
-- Need OR


ue-Sync-r14






ENUMERATED {true}



OPTIONAL
-- Need OR

}

-- ASN1STOP

SL-SyncAllowed field descriptions
enb-Sync

If configured, the (pre-) configured resources can be used if the UE is directly or indirectly synchronized to eNB (i.e., synchronized to a reference UE which is directly synchronized to eNB). 
gnss-Sync

If configured, the (pre-) configured resources can be used if the UE is directly or indirectly synchronized to GNSS (i.e. synchronized to a reference UE which is directly synchronized to GNSS). 
ue-Sync

If configured, the (pre-) configured resources can be used if the UE is synchronized to a reference UE which is synchronized to neither GNSS nor eNB directly or indirectly. 



In NR V2X, according to the agreement in RAN1 #94bis meeting, multiple synchronization reference resource should also be supported. 

	Agreements:

At least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X.

eNB as a synchronization source for NR V2X UEs supporting LTE Uu/PC5 or Uu only (no change to the eNB behaviour) 

Whether a source is supported is for further NR V2X UE capability consideration



Thereafter, it is necessary to discuss whether we need similar configuration to indicate allowed synchronization reference resource for each resource pool.

Question 1-3: Whether the allowed synchronization reference resource needs to be indicated for each resource pool with LTE syncAllowed indication as the baseline?

Yes
No
Wait for RAN1 decision
	Company
	Selected Option
	Comments if any

	Ericsson
	A
	We believe it is reasonable to inherit what’s in LTE. Different synchronization sources may have different accuracy performances and thus different supported MCS and data rate, thus for a given transmission resource pool it’s beneficial to indicate the allowed synchronization sources. In addition, we think that it may be desirable to prevent transmission from UEs using poor synchronization sources (e.g., SLSS) in some pools.

	OPPO
	A
	Since RAN1 has already conclude on the different types of sync source, the legacy LTE design can be applied as baseline.

	vivo
	A
	The signalling structure can be similar to LTE V2X while introducing gNB as a new synchronization reference type.

	Xiaomi
	C
	Up to RAN1 decision

	CATT
	A
	This mechanism can avoid the UE uses the non-synchronize resource. The detail design need wait for RAN1 decision.

	Interdigital
	A
	Same view as Ericsson.

	Spreadtrum
	A
	To my understanding, using a resource pool should base on a same synchronization reference, or there will be problems for sensing based resource selection and signal transmitting and receiving. So the allowed synchronization reference needs to be indicated for each resource pool. LTE syncAllowed indication can be the baseline.

	Samsung
	A
	We think that LTE method can be a baseline.

	Huawei
	C
	Since sync related issues are mainly discussed in RAN1, we prefer wait for RAN1 decision.

	MediaTek
	C
	

	Qualcomm
	C
	LTE-V2X design can be used as a baseline, but we are fine to wait for RAN1 discussion to settle down first.

	LGE
	A,C
	We think that indication of allowed synchronization reference resource for each resource pool can be beneficial similar to LTE V2X, since similar types of synchronization references were adopted. However, the motivation of introducing synchAllowed indication was to distinguish accuracy performance of synch reference, it seems desirable to wait for RAN1 updating.

	ASUSTeK
	A
	We agree with OPPO. Since different types of sync source exist in NR V2X, it is beneficial for directly reusing this mechanism.

	ZTE
	C
	Since in LTE, synchronization procedure is per carrier, therefore, it is very unclear why synchronization should again be checked on each resource pool. Thus, this should be further discussed in RAN1, to dig out whether there is any potential benefit to do such configuration.

	Apple
	C
	We actually have a question why this is needed, considering that in LTE V2X, the offset between eNB based timing and GNSS based timing was introduced. That is to say the UE(s) synced to eNB and GNSS are actually timing aligned.

Then seems this “allowed synchronization reference” is only needed when the offset mentioned above is not enabled.

We are open to this problem and would like to discuss it a little bit more in RAN2.

	Nokia
	A
	Likely no reason to deviate from LTE’s baseline, if confirmed by RAN1.

	Lenovo, MotM
	C
	We agree with ZTE, Apple but would like to hear if there has been any “field” use of this feature – RAN1 inputs will be good.

	ITRI
	A
	LTE mechanism can be used as the baseline.

	AT&T
	C
	

	Convida
	A
	Same view as Ericsson

	Intel
	A
	Legacy LTE design seems feasible


Editor’s note:

Option A: 13

Option B: 0

Option C: 9 

21 companies participated to answer this question. 13 of them thought the parameter syncAllowed can be reused in NR V2X resource pool configuration. 9 of them thought RAN1 should make the final decision. In order to push forward the discussion progress, we can set a working assumption to reuse such syncAllowed indication in NR V2X, meanwhile we can wait for RAN1’s further response on whether there is any severe issues to revert the working assumption.

Recommendation 1: RAN2 should make the working assumption that allowed synchronization reference resource needs to be indicated for each resource pool. Meanwhile RAN2 should notify RAN1 on this working assumption and check whether there is any severe issue to revert the working assumption.

Cast type configuration

As per RAN1 agreement in RAN1#95 meeting, for NR V2X unicast and groupcast, it is considered to apply HARQ feedback and to define dedicated PSFCH to carry the message. However, for broadcast, there is no such requirement of HARQ feedback, instead, LTE V2X broadcast service transmission will be used as the baseline. Correspondingly, in RAN2, according to some companies’ suggestion[5], it is reasonable to consider resource pool configuration associated with specific cast type, at least resource pool configuration for broadcast service should be separated from resource pool configuration for unicast service and/or groupcast service. However, in SI period, RAN2 has a similar discussion on cast type specific resource pool discussion. At that time, the following agreement had been made:

	RAN2 #105

=> 1-6: RAN2 will not capture whether there are cast specific pool or common pool in the TR. RAN2 will further discuss need for this in WI phase based on RAN1 progress/decision.


But RAN1 does not have any relevant discussion for the cast type specific resource pool design so far. Therefore, RAN2 can consider to retrieve this discussion again and try to make some progress.

Question 1-4: Should resource pool configured for broadcast service be separated from resource pool configured for unicast service and/or groupcast service.

Yes
No
Wait for RAN1 progress
	Company
	Selected Option
	Comments if any

	Ericsson 
	B, C
	In our understanding, it is hard to estimate the traffic load for SL unicast/groupcast/broadcast services. Thus, if separate resource pool is used for broadcast service from resource pool for unicast/groupcast, it might be the case that broadcast resource pool is rarely used while resource pool for unicast/groupcast is congested and vice versa. 

In our view, associating resource pool with casting type will lead to resource wastage. It will be much simpler and efficient to let unicast/groupcast/broadcast use the same resource pool while broadcast and HARQ feedback disabled services do not use PSFCH resources. Note that HARQ feedback for unicast/groupcast may also be disabled in some cases. 

	OPPO
	C
	The key issue here is the necessity of PSFCH - even for unicast/group-cast, both cases, e.g., w/ and w/o HARQ feedback, are possible, as agreed during RAN1#95

It is supported to enable and disable SL HARQ feedback in unicast and groupcast.

FFS when HARQ feedback is enabled and disabled.

So the question would be more on whether we need separate pool for w/ and w/o PSFCH, instead of cast-specific resource pool. For that, it is heavily related to RAN1 design.

	vivo
	B
	Firstly, separated resource pool(s) for different cast-type (i.e., unicast/groupcast/broadcast) services should be avoided for resource utilization efficiency. 

Moreover, regarding OPPO’s concern on whether we need separate pool for w/ and w/o PSFCH, we find that it has been supported according to RAN1#96bis agreement (highlighted as below). 

Aa a result, separated resource pool configuration associated with specific cast type is not needed. We can simply select pool(s) with PSFCH for unicast/groupcast service with HARQ feedback enabled, and pool(s) without PSFCH for unicast/groupcast service with HARQ feedback disabled as well as for broadcast service.
Agreements from RAN1#96bis:

It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
N is configurable, with the following values
1
At least one more value >1
FFS details
The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool

	Xiaomi
	C
	Depends on whether RAN1 would design separate resource pool for HARQ feedback.

	CATT
	C
	This is a RAN1 issue, we suggest to wait RAN1 conclusion

	Interdigital
	C
	Same view as OPPO – this depends on whether PSFCH resources can be configured in a pool of resources used also for broadcast.

	Spreadtrum
	C
	There are a couple of solutions, which need to be evaluated. It’s RAN1 scope.

	Samsung
	C
	Since the main reason to consider separate pool per cast type is HARQ feedback resource for unicast and groupcast, we can wait for RAN1 decision.

	Huawei
	C
	In our understanding, higher resource utilization can be achieved by using shared resources for different cast types, and the UE behaviour is simpler.

However, we think that this issue depends on RAN1 and should be discussed and decided by RAN1, we/RAN2 can wait the progress of RAN1.

	MediaTek
	A
	Separate resource would be easier to operate.

	Qualcomm
	B
	Agree with Vivo

	LGE
	C
	For the resource pool configuration associated with specific cast type, it is not clear the technical benefit when it is supported. As Ericsson was said it is hard to estimate the traffic load for SL unicast/groupcast/broadcast services. The intention of this question is that whether separate resource pool with HARQ or without HARQ is needed, it is desirable to wait RAN1 decision, since RAN1 is discussing now. For resource pool separation considering HARQ, it can make to degrade resource utilization and more latency will be occurred when resource pools with HARQ and without HARQ are TDMed. Therefore, we slightly prefer not to support resource pool separation considering HARQ.

	ASUSTeK
	A
	In our view, since the broadcast doesn’t support PSFCH, the resource pool division can avoid unnecessary resource waste. 

	ZTE
	A
	As many companies mentioned that the determination of PSFCH design should depend on RAN1. But from RAN2 view, due to QoS requirement for broadcast and groupcast/unicast, to configure separate resource pool can also improve the system performance.

	Apple
	C
	Agree with Oppo.

	Fraunhofer
	A
	Based on the agreement made in RAN1, as quoted by Vivo, the configuration of resource pools based on the presence or absence of the PSFCH can determine which resource pool has to be used for unicast/groupcast or broadcast communications respectively. 

	Nokia
	C
	We share the views expressed above (i.e. the relationship with the need for HARQ, which can be configurable also for unicast and groupcast, as far as we understand RAN1 decisions).

	Lenovo, MotM
	B
	Similar views as ZTE.

In addition, SA2 (from their LS to us in S2-1904823) is of the opinion that all cast-types use same QoS class identifier i.e. PQI – rather than UC using PQI and others using PPPP/ R etc. – so an apple-to-apple comparison of priority across cast-types is possible. We must anyway avoid too much resource fragmentation; it is not good for system.

The fact that BC does not need feedback resources may not affect this view as both the Tx and Rx know (from SCI) that a BC is being made.

	ITRI
	B
	Resource utilization should be considered, and pool separation will degrade the utility.

	AT&T
	C
	

	Convida
	C
	

	Intel
	A with comment
	It seems that the provisioning of cast-specific pools is being considered analogous to whether or not HARQ feedback resources are allocated within the resource pool (based on RAN1 progress). We are ok with the intention, as long as it implies that broadcast based UEs would not be able to use the resource pool not configured with PSFCH resources.


Editor’s note: 
Option A: 5

Option B: 5

Option C: 13

22 companies participated to answer this question, 5 companies thought it is necessary to configure separate resource pool for broadcast and unicast/groupcast service, 5 companies thought it is not necessary. The other 13 companies though this should closely rely on RAN1’s PSFCH design. 

Proposal 2: RAN2 should wait for RAN1’s progress so that to decide whether separate resource pool for broadcast and unicast/groupcast resource pool configuration is needed.
On the basis of positive feedback of question 1-4, moreover, according to some company’s view[5], NR V2X unicast and groupcast service may require different reliability, i.e. reliability for groupcast may be higher compared with unicast service. It is desirable to distinguish the resource pool configuration for NR V2X unicast service and groupcast service.
Question 1-5: On the basis of positive feedback of question 1-4, should resource pool configured for unicast service be separated from resource pool configured for groupcast service?
Yes
No
Wait for RAN1 progress
	Company
	Selected Option
	Comments if any

	CATT
	C
	Same comments as Q1-4

	MediaTek
	A
	Same comments as Q1-4

	Qualcomm
	B
	Same as Q1-4

	ASUSTeK
	C
	This will depend on whether the feedback design of groupcast is same or similar with the feedback design of unicast.

	ZTE
	C
	This should wait for RAN1 progress.

	Apple
	C
	

	Fraunhofer
	C
	

	Lenovo, MotM
	B
	No; as reasoned above.

	ITRI
	B
	Same comments as Q1-4

	Intel
	B
	Based on RAN1 decision, if the intention is to do cast specific configuration based on configuration of HARQ feedback resources, there seems no need for further separation between unicast and groupcast.


Editor’s note:

Option A: 1

Option B: 4

Option C: 5 

Since RAN2 needs to check RAN1’s position on whether separate resource pool configuration for broadcast and unicast/groupcast is needed. RAN2 can also further check with RAN1 on this question.
4 Others
In Rel-15 V2X, multiple carrier and carrier aggregation are supported. On each carrier, mode 4 UE can select one resource pool (for mode 4 UE) according to zone configuration or up to UE implementation. Once the resource pool on the specific carrier is congested, UE could perform carrier reselection. Specifically, eNB could configure multiple PPPP-CBR thresholds on single carrier. UE will select carrier based on its measured CBR value. To be specific, if the measured CBR value is below the configured PPPP-CBR threshold for the particular packet priority level of which UE is buffering for transmission, UE can select this carrier. Otherwise UE should select other carrier. It is an efficient approach to perform congestion control among multiple carriers. 

When it comes to NR V2X, since only single carrier is applied for UE’s packet transmission and reception, UE can only perform congestion control from resource pool perspective rather than carrier perspective. In details, some companies mentioned that some thresholds relevant to  PPPP and CBR can be configured for each resource pool [4]. 

Compared with LTE V2X, in NR V2X, PPPP will not be used as an independent QoS parameter anymore. Instead, PQI will be used to reflect NR V2X service QoS profile, along with other external paramters, such as minimum communication range. In details, PQI will include a set of following parameters, 

1
Resource Type (GBR, Delay critical GBR or Non-GBR);

2
Priority Level;

3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window (for GBR and Delay-critical GBR resource type only);

6
Maximum Data Burst Volume (for Delay-critical GBR resource type only).

Correspondingly, in NR V2X, UE can perform resource pool re-selection when current resource pool is congested [3]. Thereafter, packet priority and CBR can still be the potential metrics for resource pool configuration. In addition, some company consider reliability (reflected by packet error rate) can also be considered to be associated with different resource pool [5].
Besides the above mentioned metrics, there may be some other potential factors can be considered for resource pool configuration and selection.

Question 1-6: What other factors can be considered for resource pool configuration and selection, under the assumption that there are multiple resource pools on single carrier ?

VQI (Priority Level)
VQI (Packet Error Rate)
VQI (Others) (If this option is chosen, please specify which QoS metric(s) should be used)
CBR
None of the above factors should be considered additionally.
Minimum communication range 
Wait for RAN1
PQI (Packet delay budget)
Note: Other potential options are not excluded, companies can add additional options in the question context and provide reason in the following table.
	Company
	Selected Option
	Comments if any

	Ericsson
	E
	In general, we don’t think it’s wise to have separate resource pools configured with QoS limitation (e.g. VQI/PQIs) such that only services of specific VQI/PQIs can access the resource pool. The reason is that it’s difficult to estimate the traffic load of the relevant services and configure the resource pool size properly. As a result, the resource utilization is low. 
Besides, even for the purpose of congestion control, such that packet of certain VQI/PQI can only transmit if the CBR is lower than a threshold, we don’t see benefit to let UE reselect/switch among fragmented resource pools comparing with performing congestion control in a single complete pool. For instance, applying the same CBR-PQI mapping in fragmented resource pools is basically equivalent to applying the CBR-PQI mapping in a joint complete resource pool. In addition, under the same CBR, the interference level in a large resource pool may be better than the interference level in a small resource pool due to probably larger resource reuse distance. In a word, fragmenting resource pool and letting UE reselect resource pool only add complexity and low efficiency in this case.    


	OPPO
	E
	For A/B/C, different from R13 for ProSe, more fragment for resource pool is harmful for V2X in R14/15, especially on latency, plus that the prio-info is already reflected in the sensing procedure for differentiated resource competition/reservation, so V2X did not apply the prio-based resource pool. We believe the logic is also applicable here.

For D, we see no comparability between CBR-based carrier selection and CBR-based pool selection (if that is the intention of option-D?) – one can simply configure a single pool on a single carrier, and thus the congestion would be evenly distributed. In other words, if one splits the spectrum into multiple pools, and expecting UE behaviour like “if one pool is congested another pool is to be reselected”, we see no benefit but only harm, e.g., more spectrum fragment meaning more latency, non-evenly distributed congestion, and unnecessary pool reselection behaviour spec effort.

	vivo
	E (for pool selection)

A, D, F (for transmission parameters adaptation in selected pool)


	Firstly, we think the question itself about “resource pool configuration and selection” should be clarified. As to the exact content/factors from resource pool configuration, the utilization may not be limited to resource pool selection. For example, in LTE V2X, the CBR-PPPP-TxConfigList is provided in the resource pool configuration for transmission parameters adaption after pool selection.

If the discussion here is only focused on resource pool configuration for pool selection purpose, our answer is E. By coupling any factors (e.g., QoS requirements) with some pools for pool selection brings resource partition, and thus should be avoided.

However, we think the discussion should not be limited to resource pool configuration for pool selection purpose. Basically, the transmission parameters adaption mechanism can be reused in NR resource pool like LTE V2X, i.e., CBR and QoS requirements (at least include priority level similar to PPPP and may include range) can be considered for transmission parameters adaption configuration in the selected pool. Therefore, A, D and F are selected.


	Xiaomi
	E
	

	CATT
	A, D
	At least A and D. Other factors can be further studied.

	Interdigital
	A, B, D, or at least G
	LTE V2X handled different QoS requirements using a single pool by using a sensing procedure which has priorities built into the sensing procedure.  However, sensing algorithm allowed for inevitable collisions (e.g. when the 20% rule could not be met).  This may not be acceptable for high reliability services and separate pools configured based on QoS may be necessary.

Waiting for further RAN1 details on the sensing algorithm may also be preferable if RAN2 cannot agree on this aspect.

	Spreadtrum
	D
	We support the assumption of multiple resource pools through which the system can get load balance across the whole area for TX UE in different spot can use different resource pool. Besides the UE can have lighter running load to select resource based on sensing comparing to a whole resource pool. We think that CBR can be the factor at least. To get the best link quality, it is better for the TX UE to select resource pool according to the CBR at the spots of  both TX UE and RX UE.

	Samsung
	E
	Too much separation of pool in a carrier is not necessary. Since we design NR-V2X for applications with higher data rate than LTE, more resources should be guaranteed. If we’d like to control congestion in a carrier and to guarantee applications, e.g., with higher priority, then a kind of CBR-TX parameter adaptation would be workable.

	Huawei
	E
	Firstly, we don’t think the assumption that “UE can only perform congestion control from resource pool perspective rather than carrier perspective.” is accurate. In our understanding, in NR system, there are still multiple carriers for NR V2X, and carrier selection is still existed, but which is relying on UE implementation as in Rel-14.

Secondly, we agree with Ericsson that we should not have separate resource pools associated with different QoS and/or CBR requirements, for which the resource utilization may be low.

	MediaTek
	D
	

	Qualcomm
	E or G for resource pol configuration, 
But at least H) for resource pool selection
	We need to separate the question as two parts configuration of resource pool and selection of resource pool.

The configuration shall be as flexible as possible. So, there is no need to designate a pool for a particular QOS parameter. UE can be configured with one or more general-purpose resource pools. If RAN1 need further associate a new property with a TX pool, we can discuss that later.
Then, regarding the resource pool selection by TX UE, it is understood that the UE may need to avoid some resource pool(s) with which it cannot meet its PDB metric. Certain pools may have bitmap structure unable to provide any working resource which UE can TX a packet within a certain time, so the selection process has to consider that, which is independent from the TX adaptation mechanism used by TX UE based on CBR.. 

	LGE
	
	We concern that frequent resource pool fragmentation considering QoS and CBR requirement will degrade resource utilization efficiency. If partial overlapping of resource pools (fragmented with QoS or CBR) occurs to resolve degradation of resource utilization, some ambiguity on sensing and resource selection will be generated at partial overlapping resources. So, since there is close relation with RAN1, e.g., resource allocation when resource pool configuration is associated with QoS or CBR metrics, we need to observe RAN1 progress. Anyway, further investigation is needed if there is clear benefit comparing with complicated change when QoS or CBR based resource pool fragmentation is applied.

	ASUSTeK
	A, C, D
	For option A and option D, it would be beneficial to reserve more resources for high priority data. For example, in high CBR case, some resource pools could only be used by high priority data.

For option C, since the time gaps between sidelink feedback and sidelink data transmission could be different for different resource pools, the latency of VQI should also be taken into account.

	ZTE
	A, D, G
	Considering congestion control, in Rel-15 LTE V2X, PPPP-CBR threshold is configred per carrier. However, in Rel-16, since only single carrier will be applied for the whole system, therefore, congestion control should be done per resource pool. Therefore, it can be considered that to apply threshold configuration per resource pool. In addition, there might be some other configuration which should rely on RAN1 progress.

	Apple
	E
	We agree with Samsung that the fragmentation of resources should be avoided.

For congestion control, the configuration between Tx parameters and CBR could be applied to one single resource pool.

	Fraunhofer 
	A,B,D 
	The baseline sensing in Rel-14/ 15 LTE-V2X considers priority information. For advanced use cases (low latency / high reliability), QoS based resource selection might be beneficial. This will be further clarified based on RAN1’s progress.

	Nokia
	E (for pool selection)
	We agree with vivo. We do not see any strong reason to introduce additional level of selection (i.e. pool selection based on aforementioned criteria and then resource selection within the selected pool). The criteria listed above (such as CBR, VQI) can be taken into account in the process of ultimate resource selection within the pool (not resource pool selection). 

	Lenovo, MotM
	E
	Like many other companies, we see a simple RP design – quite like in LTE and based on Zone configuration – with minimum resource fragmentation on top of the Zones.

If really motivated well (based on traffic density variability situation), H can be considered. 

	ITRI
	A, B, D
	Option D is required considering the congestion control mechanism for the resource pool configuration. Besides, VQI is available in Rel-16 system, and Option A and B help the prioritization of traffics. The QoS requirement of V2X applications/services vary in a wide range, and thus reserving the resource for those with higher QoS requirement may enhance the system performance.

	Convida
	E, G
	

	Intel
	A, D
	While we understand concerns from companies on fragmentation of the resources, if multiple resource pools on a single carrier are configured, the configuration can be agnostic of the criteria listed but some criteria should be considered by the UE to choose among them. So, at least priority and CBR can be considered. 


Editor’s note: 21 companies join this question discussion, among them:

Option A: 8

Option B: 3

Option C: 1

Option D: 10

Option E: 11

Option G: 4 (Including LG)

Option H: 1

It can be found that the answer for this question is very divergent. The number of companies who chose option E is very similar to the number of companies who provided other configuration factors. Therefore, at this stage, there is no consensus for this question.
PART II Resource pool selection

In LTE V2X, mode 4 UE can select one resource pool on each carrier. However, multiple carriers can be used for transmission. It means mode 4 UE can perform packet transmission on multiple resource pools. But in NR V2X, mode 2 UE can only perform packet transmission and reception on single carrier. If it is still restricted that UE can only select one resource pool on the carrier, UE’s transmission cannot be fulfilled if it has large buffer for transmission while current selected resource pool is quite congested. Or due to the restriction of configured Tx parameter in the current selected resource pool, UE cannot use much resource but there is a huge buffer. In these cases, NR V2X UE has the necessity to select multiple resource pools on one carrier.

Question 2-1: In NR V2X, whether a mode 2 UE can select multiple resource pools on single carrier?

Yes

No
Wait for RAN1 progress
	Company
	Selected Option
	Comments if any

	Ericsson
	B,C
	As commented in Q1-1, 1-4, 1-6, we don’t see clear benefit of configuring resource pools in a way that UE can select from multiple resource pools based on cast type or QoS. Thus, there is no clear motivation to allow UE to select resource pool(s) from multiple candidates. 
Even when in coverage, upon implementation, gNB may maintain multiple resource pools on a single carrier and assign one resource pool to the UE for SL transmission. UE does not further (re)select resource pool(s) in our opinion.  

	OPPO
	C
	We see it somehow relies on Ran1 progress on cast-specific or HARQ-feedback-specific pool design. If that is allowed, there is a chance for UE to operate in multiple pools for different cast-types/HARQ-transmission-types. Otherwise, there is no reason for multiple pool operations on a single carrier.

	vivo
	C
	Wait for RAN1 discuss and decision on the resource pool design first.

	Xiaomi
	C
	If separate pools are defined for unicast/groupcast and broadcast, it’s natural to select multiple resource pools. Otherwise, it’s not possible since only one resource pool is configured per carrier.

	CATT
	C
	Wait for RAN1 progress whether the multiple resource pools are configured with different cast-types or different priorities.

	Interdigital
	C
	We think further RAN1 progress is needed since at least the need for cast specific pools requires further RAN1 input.

	Spreadtrum
	A
	As commented in Q1-6, we think that TX UE can select resource pool according to the CBR at both TX UE’s spot and RX UE’s spot.

	Samsung
	B, C
	We think it is enough to select one pool for transmission. If capacity of sidelink resource becomes an issue, then we should consider other ways e.g., more carriers than one carrier.
However we can wait for RAN1 decision about pool configuration for different cast type.

	Huawei
	B,C
	Firstly, as we mentioned above, we don’t think UE can’t perform carrier selection.

Secondly, we don’t see the need to allow a mode 2 UE select multiple resource pools in a carrier, for the UE who has large buffer, it may re-select a resource pool which has more available resource. 

Moreover, for UE’s transmission on multiple resource pools, there will be large influence on resource allocation and the corresponding design of SCI, which is related to RAN1, therefore, we can also wait the progress in RAN1.

	MediaTek
	A
	

	Qualcoom
	C
	It is questionable that UEs MUST stick to a single selected pool for all sorts of QoS flows for different services. We need to re-examine this LTE V2X design principle after RAN1 design is clear.

	LGE
	C
	In LTE V2X, many operation (e.g., resource selection, CBR, CR evaluation, etc.) was designed based on resource pool. So, when multiple resource pool is supported, many NR operation based on LTE operation can be affected to be changed. Comparing this complicated change, the motivation of multiple resource pool for one carrier is not clear. We can further discuss with waiting RAN1 progress.

	ASUSTeK
	A
	In our view, the different resource pools could be used for supporting different cast-types and/or different VQI (e.g. difference of PSFCH resource deployment). Since each resource pool would be associated with certain service (e.g. considering PSFCH latency), a UE will need to select an appropriate resource pool for its transmission.

	ZTE
	A, C
	Considering the scenario that all configured resource pools are congested, but UE still have large buffer of various services for transmission. In this case, it is benefitial for UE to select multiple resource pools to transmit data. For this scenario, it can be determined by RAN2. Also, for other possible scenarios (cast type, synchronization), RAN1 should further investigate them.

	Apple
	C
	Don’t see the motivation to have more than one resource pool for UE.

	Fraunhofer
	A
	Different resource pools can be configured based on the cast type, as explained in Q1-4, depending on the presence/absence of the PSFCH. The UEs can select the appropriate resource pool accordingly.

	Nokia
	C
	We agree that the only solid use case would be if RAN1 confirms cast-type pools are necessary. If that is not the case, then we believe a single resource pool per carrier would suffice.  

	Lenovo, MotM
	B, C
	How many transmitter chains does a transmitter typically have for V2X? If it is still single, the UE can transmit one packet/ TB at a time anyway irrespective of the number of resource Pools available. In case there are packets for more than 1 destination, the UE needs to prioritize which one to sent first.

A congested Pool needs solutions in RAN1 like pre-emption, better efficient sensing mechanism etc. and to a good extent is network configuration dependent. Designing more pools is not necessarily addressing any of these.

	ITRI
	C
	Wait for RAN1’s decision on cast specific configuration.

	AT&T
	C
	

	Convida
	C
	

	Intel
	A, C
	As discussed above, if the main determining factor is resources for HARQ feedback being configured for one resource pool vs another on the same carrier, it seems clear that a given UE engaged in both unicast (with HARQ feedback) and broadcast (no feedback) would be utilizing resources from multiple resource pools. However, if the majority view is to wait for RAN1 progress, we are also ok.


Editor’s note: 
Option A: 6

Option B: 4

Option C: 18
22 companies participated to answer this question. Among them, 18 companies thought that it should be RAN1 to decide whether a mode 2 UE can select multiple resource pools.

Proposal 3: RAN2 should wait for RAN1’s progress on whether a mode 2 UE can select multiple resource pools on single carrier.
Question 2-2: How should UE perform resource pool selection ?

According to zoneID and zoneConfig (If zone is used for resource pool configuration)

According to cast type configuration (If cast type is used for resource pool configuration)

QoS Metric (in regardless of whether specific QoS metric is used for resource pool configuration)

CBR (If CBR is used for resource pool configuration)

Note:Other options are not excluded, companies can add additional options in the question context and provide implementation details in the table.

	Company
	Selected Option
	Comments if any

	OPPO
	
	We see this question can be answered by the previous questions.

	CATT
	
	The options can be selected after we discuss the previous questions and also we need RAN1 progress on resource pool design.

	Interdigital
	
	See our answers to previous questions.

	Spreadtrum
	
	Same as Q2-1

	Samsung
	
	Same as Q2-1

	MediaTek
	A, B, C
	Option C could help to guarantee the QoS. It seems that Option C and D have duplicated functions? If CBR is high, which means QoS might be bad.

	Qualcomm
	A, C
	The configuration of pool is done by gNB in a cell-specific way, but the QoS has to be supported by each individual UE per UE resource selection (at least in mode 2). Thus, it would be very difficult to configure a single pool to be used by all UEs all the time.  As answered in 2-1, we think we shall relax the requirement to allow UE to select multiple pools simultaneously to support a variety of QoS requirements of different services.

	ASUSTeK
	B, C, D
	See previous comments

	ZTE
	B, C, D
	See previous comments.

	Apple
	
	Same as Q2-1.

	Fraunhofer
	
	See previous answers

	Lenovo, MotM
	A
	

	ITRI
	
	Same as Q2-1. Wait for RAN1’s decision.

	Intel
	
	Once the question above are addressed, it might be easier to address how UE performs resource pool selection (if it is really needed)


Editor’s note: The discussion result of this question can be revealed in previous discussion result. Therefore, there is no independent conclusion for this question.

Since most of the final determination needs to be done based on RAN1 progress, it is suggested to send an LS towards RAN1 to check their progress and confirm RAN2’s working assumption with them.

Proposal 4: RAN2 should send an LS towards RAN1 to check whether zone and/or cast type should be used for resource pool configuration, as well as whether a mode 2 UE can select multiple resource pools. In addition, RAN2 should confirm with RAN1 on whether there is any issue for the working assumption that synchronization reference resource needs to be indicated in resource pool configuration.
Conclusion and recommendation
Thanks companies for participating this email discussion. Through the discussion, a brunch of proposals and recommendations have been made in the following:

Proposal 1: RAN2 should wait for RAN1’s progress on whether zone based resource pool configuration is needed.
Recommendation 1: RAN2 should make the working assumption that allowed synchronization reference resource needs to be indicated for each resource pool. Meanwhile RAN2 should notify RAN1 on this working assumption and check whether there is any severe issue to revert the working assumption.

Proposal 2: RAN2 should wait for RAN1’s progress so that to decide whether separate resource pool for broadcast and unicast/groupcast resource pool configuration is needed.
Proposal 3: RAN2 should wait for RAN1’s progress on whether a mode 2 UE can select multiple resource pools on single carrier.

Proposal 4: RAN2 should send an LS towards RAN1 to check whether zone and/or cast type should be used for resource pool configuration, as well as whether a mode 2 UE can select multiple resource pools on single carrier. In addition, RAN2 should confirm with RAN1 on whether there is any issue for the working assumption that synchronization reference resource needs to be indicated in resource pool configuration.
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