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Introduction
In RAN1#113, an initial list of higher layer parameters for the R18 sidelink evolution WI was submitted and discussed [1], and the agreed stable parameters are sent to RAN2 [2].
In RAN1#114, an updated list of higher layer parameters is submitted [3] including new parameters reflecting the latest agreements reached during the RAN1#113 meeting.
In this FL summary, the intention is to discuss both the parameters that RAN1 didn’t get to finalize in RAN1#113 and the newly added parameters for the SL-U WI objective. In addition, higher layer signaling related proposals contributed under the LTE/NR V2X co-channel coexistence agenda in RAN1#114 are also to be discussed in this summary.
Topic #1: Higher layer parameters for SL-U channel access and resource allocation

FL Proposals for round 1 discussion

Parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	[37.213
38.213]
	[A set of multiple candidate CPE starting positions for PSCCH/PSSCH transmission in the case of initiating a COT. The values are selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP. One of the candidate CPE starting positions is (pre-)configured as the default CPE starting position. One or multiple candidate CPE starting positions are (pre-)configured per L1 priority or CAPC level of PSCCH/PSSCH.]
	[SEQUENCE (SIZE (1..X)) OF integer 1 to X]
	N/A
	Per resource pool
	UE or cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	xiaomi
	Yes

	
	

	
	

	
	





Parameter CPEStartingPositionsPSCCH-PSSCH-WithinCOT
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	[37.213
38.213]
	[A set of one or more candidate CPE starting positions for PSCCH/PSSCH transmission in the case of within a COT. The values are selected from the set of all candidate CPE starting positions specified in TS38.211 according to the SCS of the SL BWP. One of the candidate CPE starting positions is (pre-)configured as the default CPE starting position. One or multiple candidate CPE starting positions are (pre-)configured per L1 priority or CAPC level of PSCCH/PSSCH.]
	[SEQUENCE (SIZE (1..X)) OF integer 1 to X]
	N/A
	Per resource pool
	UE or cell specific



	Company
	Comments

	ZTE,Sanechips
	Working assumption
When UE performs Type 2 channel access to transmit PSCCH/PSSCH within a COT:
· By default, only one value is (pre-)configured for the set of CPE starting position for inside COT
· The value is the default CPE starting position
· UE only use the (pre-)configured default CPE starting position
· When more than one values are (pre-)configured for the set of CPE starting position for inside COT
· One of these values is the default CPE starting position
· UE use the same method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· FFS: whether to support that CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder, to reduce the gap between two transmissions so that it does not exceed 16us, the CPE is selected from the CPE(s) (pre-)configured for PSCCH/PSSCH within a COT
The deleted part can be resumed based on the working assumption.

	Xiaomi
	We share similar view with ZTE.

	
	

	
	

	
	





Parameter type1-LBT-Blocking-Option2
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	[38.214
38.321]
	When enabled, if UE's transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission.
	{enabled, disabled}
	
	
	



	Company
	Comments

	ZTE,Sanechips
	Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features


According to the above working assumption, whether to support option 2 is up to UE capability and the UE capability itself is an optional UE feature. The description needs to be changed to the following,
When enabled and UE is capable , if UE's transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission.

The configuration can be per resource pool and UE or cell specific.

	
	

	
	

	
	

	
	





Parameter type1-LBT-Blocking-Option1
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	[38.214
38.321]
	When enabled, UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. UE may also avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. M is determined based on UE implementation (at least including 0).
	{enabled, disabled}
	
	
	



	Company
	Comments

	ZTE,Sanechips
	Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features


According to the above working assumption, whether to support option 1 is up to UE capability and the UE capability itself is an optional UE feature. The description needs to be changed to the following,

When enabled and UE is capable, UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. UE may also avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. M is determined based on UE implementation (at least including 0).

The configuration can be per resource pool and UE or cell specific.

	
	

	
	

	
	

	
	



FL Proposals for RRC offline discussion
TBD


Topic #2: Higher layer parameters for SL-U PHY structure and procedures
FL Proposals for round 1 discussion

Parameter startRBResourcePool
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the lowest RB index in the resource pool with respect to the lowest RB index of a SL BWP.
	[INTEGER (0..224)]
	N/A
	Per resource pool
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	We are wondering whether RB set index is sufficient given resource pool is an integer of RB sets.

	
	

	
	

	
	

	
	





Parameter numInterlacePerSubchannel
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the number of interlaces per sub-channel within a resource pool, i.e., 1 sub-channel = K interlace(s). The applicable values are related to the subcarrier spacing as below:
For SCS = 15 kHz: K=1 or 2
For SCS = 30 kHz: K=1
	ENUMERATED {1, 2}
	N/A
	Per resource pool
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	xiaomi
	Yes

	
	

	
	

	
	





Parameter intraCellGuardBandsSL-List
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.211, 38.213, 38.214
	List of intra-cell guard bands for operation with shared spectrum channel access. If not configured, the guard bands are defined according to 38.101-1 [15], see TS 38.214 [19], clause 7. For operation in licensed spectrum, this field is absent, and no UE action is required.
	SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	
	

	
	

	
	

	
	





Parameter startingSymbolFirst
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the location of 1st starting symbol within a slot.
	ENUMERATED {sym0, sym1, sym2, sym3, sym4, sym5, sym6}
	sym0
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes. In legacy RRC parameter, there is also an RRC configuration of startingSymbolFirst, thus the use cases for both parameters and differentiation is needed.

	xiaomi
	Yes.

	
	

	
	

	
	





Parameter startingSymbolSecond
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	
	Indicates the location of 2nd starting symbol within a slot.
Note,
· the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot.
	ENUMERATED {sym3, sym4, sym5, sym6, sym7}
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	vivo
	It is understandable to make the configurations of 1st and 2nd starting symbols in the same level, i.e., BWP. But on the other hand, assuming that some UE does not support 2nd starting symbol, what happen if the 2nd staring symbol is configured per BWP (given only one SL BWP is supported)? Does it mean UE with 2nd starting symbol and UE without 2nd starting symbol cannot be configured with the same BWP?  

	xiaomi
	We share the similar view with vivo. Two candidate starting symbols are supported per resource pool,  so the location of 2nd starting symbols shall be configured per resource pool. 

	
	

	
	





Parameter numRefSymbolLength
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.212, 38.213, 38.214
	Indicates a reference number of symbols for TBS determination.
	ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes, the configuration should be per resource pool?

	vivo
	Similar comment to the 2nd starting symbol regarding the configuration level.

	xiaomi
	We share similar view with ZTE.

	
	

	
	





Parameter transmissionStructureForPSCCHandPSSCH
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.211, 38.212, 38.213, 38.214
	Indicates a SL-BWP is (pre-)configured with contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission.
	ENUMERATED {contiguousRB, interlaceRB}
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	YES. We prefer to consider the relationship between this and the transmissionStructureForSSSB. When this parameter is configured as contiguous, so should be the parameter for transmission of S-SSB.


	xiaomi
	YES.

	
	

	
	

	
	





Parameter numRefPRBOfInterlace
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.211, 38.212, 38.213, 38.214
	Indicates reference number of PRBs of one interlace within 1 RB set.
	ENUMERATED {10, 11}
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE, Sanechips
	Yes

	vivo
	Considering TBS is determined per resource pool, it seems this parameter may be per pool instead of per BWP?

	
	

	
	

	
	





Parameter transmissionStructureForSSSB
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.211
	Indicates use legacy S-SSB or repetition for S-SSB transmission.
Note: Legacy S-SSB are applicable in region with no OCB requirement, or with OCB exemption.
	ENUMERATED {nonRepetitionSSB, repetitionSSB}
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes. We prefer to consider the relationship between this and the transmissionStructureForPSCCHandPSSCH . When this parameter is configured as contiguous, so should be the parameter for transmission of PSCCH/PSSCH.

	vivo
	It seems this parameter is not needed – the presence of repetition can be indicated by another parameter of number of S-SSB repetition.

	
	

	
	

	
	





Parameter numOfSSSBrepetition
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the number of S-SSB repetitions in one RB set.
	FFS
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	We think this should be per RB set given the number may be different across RB sets.

	vivo
	We think this parameter can be applied to all RB sets, but we are also open to consider different number of S-SSB repetitions for different RB sets.

	
	

	
	

	
	





Parameter gapBetweenSSSBrepetition
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the gap between two S-SSB repetitions in one RB set.
	FFS
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	We think this should be per RB set since the gap may be different with different number of RBs across different RB sets.

	
	

	
	

	
	

	
	





Parameter numOfAdditionalSSSBOccasion
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the number of additional candidate S-SSB occasion(s) for each R16/R17 NR SL S-SSB slot.
	FFS
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	xiaomi
	Yes

	
	

	
	

	
	





Parameter gapOfAdditionalSSSBOccasion
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the gap between each R16/R17 NR SL S-SSB slot and its corresponding additional candidate S-SSB occasion(s).
	FFS
	N/A
	Per BWP
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	xiaomi
	Yes

	
	

	
	

	
	





Parameter transmissionStructureForPSFCH
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates each PSFCH transmission occupies "1 common interlace and K3 dedicated PRB(s)", or "1 dedicated interlace".
	ENUMERATED {common interlace, dedicated interlace}
	N/A
	Per resource pool
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes. We believe a note similar to the S-SSB still needs to be considered.
Note: Legacy S-SSB  PSFCH is are applicable in region with no OCB requirement, or with OCB exemption.

	vivo
	It seems this parameter is not needed – if another parameter “value of K3” is configured, then it is "1 common interlace and K3 dedicated PRB(s)", otherwise, it is “1 dedicated interlace”.

	Xiaomi
	Yes

	
	

	
	





Parameter numDedidatedPRBsForPSFCH
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213, 38.214
	Indicates the value of K3 when each PSFCH transmission occupies "1 common interlace and K3 dedicated PRB(s)".
	ENUMERATED {1, 2, 5}
	N/A
	Per resource pool
	UE or Cell specific



	Company
	Comments

	ZTE, Sanechips
	Yes

	
	

	
	

	
	

	
	





Parameter numPSFCHOccasions
	RAN1 spec
	Description
	Value range
	Default value
	Per (UE, cell, TRP, …)
	UE or cell specific

	38.213
	Indicates one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s).
	ENUMERATED {1, 2, 3, 4}
	1
	Per resource pool
	UE or Cell specific



	Company
	Comments

	ZTE,Sanechips
	Yes

	xiaomi
	Yes

	
	

	
	

	
	



FL Proposals for RRC offline session
TBD

Topic #3: Higher layer parameters for LTE/NR V2X co-channel coexistence
[bookmark: _Hlk55222664][bookmark: _Hlk54027001]1st issue 
Background

Five contributions [5, 10, 12, 15, 16] proposed to have the indication to enable/disable the dynamic resource pool sharing procedure (i.e., see the yellow marked parts below for details):
	[vivo: R1-2306751]
[bookmark: _Hlk114931808]In the previous meetings, the dynamic resource pool sharing (DRS) mechanism has been agreed to solve the coexistence issue between LTE sidelink and NR sidelink. Relying on the LTE module, NR SL UE could detect the resource reserved by LTE SL UE and then it can exclude these resources to avoid potential resource collision and protect the reservation of LTE SL UE. However, if the Rel-16/17 NR-SL-only UE which cannot identify the LTE resource reservations is allowed to operate in the co-existence resource pool, collsion/interference to LTE UE is inevitable. For example, if sl-NRPSSCH-EUTRA-ThresRSRP-List and/or sl-NRPSFCH-EUTRA-ThresRSRP-List are included in IE SL-ResourcePool-r16 as an extension field, the Rel-16/17 NR-SL-only UE will interpret this resource pool as a Rel-16 resource pool that can be used for its transmission. Hence, to protect the performance of LTE SL UE, the configuration should ensure that the Rel-16/17 NR SL only UE will not work in the resource pool enabling Rel-18 co-channel coexistence. How to achieve this can be up to RAN2.
[bookmark: _Ref142645816][bookmark: _Ref142491797][bookmark: _Ref142385846]Proposal 1: To protect the performance of LTE SL UE, the Rel-16/17 NR SL only UE is not expected to work in the resource pool enabling co-channel coexistence.
· The conclusion that the Rel-16/17 NR SL only UE is not expected to work in the resource pool enabling co-channel coexistence should be sent to RAN2 (e.g., reflected in the updated Rel-18 higher layer parameters list). 


[OPPO: R1-2307534]
[bookmark: _Hlk134822530]In co-channel coexistence, both semi-static resource pool partitioning and dynamic resource pool sharing are supported. However, it has not been discussed by RAN1 when the semi-static approach is used and when UE should perform dynamic resource pool sharing. For example, a NR SL UE is capable of supporting dynamic resource pool sharing between LTE and NR SL but it is deployed in a region/country which does not require such feature (e.g., the region/country uses semi-static resource pool partitioning between LTE and NR SL). It should be determined which mechanism of co-channel coexistence is applied in this scenario. In our opinion, it can be handled by (pre-)configuration and the existing RRC parameter sl-NRPSSCH-EUTRA-ThresRSRP-List (i.e., the SL RSRP threshold list used in the resource exclusion based on LTE SL reservation) can be reused for this purpose. That is, NR SL UE ought to perform dynamic resource pool sharing when sl-NRPSSCH-EUTRA-ThresRSRP-List is (pre-)configured. Otherwise, semi-static resource pool partitioning is applied.
Proposal 1: Dynamic resource pool sharing is enabled/disabled based on (pre-)configuration.
· NR SL UE ought to perform dynamic resource pool sharing when sl-NRPSSCH-EUTRA-ThresRSRP-List is (pre-)configured.
· Otherwise, semi-static resource pool partitioning is applied.


[Samsung: R1-2307679]
In RAN1#113, the following RRC parameters have been discussed:

	Parameter name in the text
	Description
	Value range

	sl-NRPSSCH-EUTRA-ThresRSRP-List
	Indicates a list of 64 thresholds, and a threshold should be selected based on the priority in the decoded EUTRA SCI and the priority in the NR SCI to be transmitted. A NR SL resource is excluded if it is indicated or reserved by the decoded EUTRA SCI and EUTRA PSSCH RSRP in the associated data resource is above the threshold.
	SEQUENCE (SIZE (64)) OF SL-Thres-RSRP-r16

	sl-NRPSFCH-EUTRA-ThresRSRP-List
	Indicates a list of 64 thresholds from which a threshold should be selected based on the priority in the decoded EUTRA SCI and the priority in the NR SCI to be transmitted. A NR SL resource is excluded if the corresponding PSFCH transmission occasions overlap with resources indicated or reserved by the decoded EUTRA SCI in time domain and EUTRA PSSCH RSRP in the associated data resource is above the threshold.
	SEQUENCE (SIZE (64)) OF SL-Thres-RSRP-r16



In addition to these parameters, we think that this feature (i.e., dynamic co-channel coexistence of LTE SL and NR SL) can be enabled or disabled by resource pool (pre-)configuration. 

Proposal 2: Add RRC parameter to enable or disable dynamic co-channel coexistence of LTE sidelink and NR sidelink by resource pool (pre)-configuration.


[Ericsson: R1-2308109]
The framework for co-channel coexistence between NR and LTE SL relies on the NR SL module know several aspects of the configuration of LTE SL. In our view, the appropriate way to convey this information to the NR SL module is by means of (pre-)configuration.
[bookmark: _Toc142655607]Observation 1     The framework for co-channel coexistence between NR and LTE SL relies on the NR SL module know several aspects of the configuration of LTE SL.

[bookmark: _Toc142655608]Proposal 1     The (pre-)configuration of NR SL includes the (part of) the LTE SL (pre-)configuration that is relevant for the operation of co-channel coexistence between LTE sidelink and NR sidelink.


[Huawei/HiSilicon: R1-2308141]
Based on the higher layer parameters discussion that took place in the last meeting [2], it was agreed to include two new RRC parameters, namely 
· sl-NRPSSCH-EUTRA-ThresRSRP-List, the initial SL RSRP threshold list to exclude LTE SL’s reservation, and 
· sl-NRPSFCH-EUTRA-ThresRSRP-List, the initial SL RSRP threshold list to exclude PSSCH resources corresponding to PSFCH overlapping with resources indicated/reserved by LTE SCI. 
This was in accordance with the following agreements made in the previous RAN1 meetings [2][3].
	Agreement
In NR SL resource (re)selection procedure, for dynamic resource pool sharing, the list of initial SL RSRP thresholds is separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
· FFS: whether a different initial SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.

	Agreement
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain:
· For determining the LTE SL periodic reserved resources by other LTE SL UE, 
· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE
· The PHY layer of NR SL module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214
· The above procedure is applied when the following is met: 
· The SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission and the list of the initial SL RSRP thresholds can be separately (pre)configured
· If not (pre)configured, the above SL RSRP threshold list is assumed to be set to the minus infinity dBm.
· Note: the above RSRP threshold will not be boosted up
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module.


It has to be noted that the UE can use the agreed default value in case sl-NRPSFCH-EUTRA-ThresRSRP-List is not (pre-)configured, while the parameter sl-NRPSSCH-EUTRA-ThresRSRP-List does not have a default value defined. Therefore, this parameter needs to be configured for the UE to be able to perform the dynamic resource allocation procedures.
Another discussion of interest that took place in the previous meeting was the draft CR for TS 38.214 [4], where it was agreed to include text stating that the dynamic resource allocation procedures would be performed by the UE only if resources are shared between NR SL and LTE SL.
Based on these discussions and agreements, it is clear that for a Rel-18 NR SL UE to perform dynamic resource pool allocation procedures, it requires the following conditions to be satisfied.
· Condition#1: The parameter sl-NRPSSCH-EUTRA-ThresRSRP-List is configured.
· Condition#2: Time and frequency resources are shared between NR SL and LTE SL.
In the case where Condition#2 is satisfied, but Condition#1 is not, the UE would be able to perform only the legacy Rel-16 resource allocation procedure even if the Rel-18 NR SL resource pool is shared with an LTE SL resource pool. This is because the UE would not be able to select a RSRP threshold based on the priority shared by the LTE SL module, therefore being unable to perform the dynamic resource allocation procedures. This would result in potential resource collisions with LTE SL transmissions, thereby negatively affecting performance. Hence it is essential for the UE to be (pre-)configured with the sl-NRPSSCH-EUTRA-ThresRSRP-List at least in the case where the resource pool overlapping occurs. 
Another aspect to be taken into account is that for a Rel-18 NR SL UE, separate resource pools are (pre-)configured for co-existing with LTE SL and communicating with Rel-16 NR SL. Before transmitting in a given resource pool, the NR SL UE needs to know whether it supports co-channel coexistence between NR SL and LTE SL. If the resource pool supports it, Condition#1 has to be ensured by (pre-)configuration, and only then can the UE perform the dynamic resource allocation procedure based on Condition#2. Hence, the configuration of the parameter sl-NRPSSCH-EUTRA-ThresRSRP-List would implicitly indicate to the UE that the resource pool supports co-channel coexistence, and that it can perform the dynamic resource allocation procedures in case of a resource pool overlap.
Observation 1: The parameter sl-NRPSSCH-EUTRA-ThresRSRP-List needs to be configured for the NR SL UE to be aware that the resource pool supports co-channel coexistence, and that it can perform the dynamic resource allocation procedures.
In order to ensure that the parameter sl-NRPSSCH-EUTRA-ThresRSRP-List is configured, there are two options where this can be captured in the specifications, with the proposed text changes marked in blue:
· The descriptive text for the parameter sl-NRPSSCH-EUTRA-ThresRSRP-List includes the line “It is present in case of dynamic co-channel coexistence of LTE sidelink and NR sidelink.” in TS 38.331, similar to how the parameter sl-Range is captured in the SL-QoS-Profile information element in TS 38.331 [5].
· The newly added text in Section 8.1.4 of TS 38.214, where dynamic co-channel coexistence is defined and the new RRC parameters are introduced, needs to be updated such that it reads as follows:
“In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink, the higher layer provides the following parameters:
-	sl-NRPSSCH-EUTRA-ThresRSRP-List: this higher layer parameter provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, . If this parameter is not provided, the dynamic co-channel coexistence procedure cannot be performed.”
Proposal 1: Dynamic co-channel coexistence procedures shall be used if sl-NRPSSCH-EUTRA-ThresRSRP-List is present, and shall not be used otherwise.
· This is captured in either the field description for the parameter in TS 38.331, or in TS 38.214, where dynamic co-channel coexistence is defined and the parameter is introduced.



Round 1

Question 1-1: Companies provide views of whether Draft proposal 1-1(I) can be agreed? 

Draft proposal 1-1 (I):
Dynamic co-channel coexistence procedures shall be used if sl-NRPSSCH-EUTRA-ThresRSRP-List is present, and shall not be used otherwise.

	Company
	Yes or no
	Comments (including rationales and/or suggested/modified wording)

	ZTE,SanechiPs
	YES
	

	Huawei, HiSilicon
	Yes 
	There are 2 conditions that need to be satisfied for the UE to perform the new dynamic resource exclusion procedures:
· C1: sl-NRPSSCH-EUTRA-ThresRSRP-List parameter is present and configured.
· C2: Resources are shared between NR and LTE, as per the CR draft for TS 38.214.
The following scenarios can take place using these conditions.
· Scenario 1: If C2 is false
· The UE will perform legacy NR resource selection and exclusion procedures, immaterial of C1.
· Scenario 2: If C2 is true, and C1 is false
· The UE could attempt to perform the new dynamic resource selection/exclusion procedure as per TS 38.214, but would not be able to do so without the parameter being configured. 
· Although it is unclear at this point what the UE would do, if it falls back to the legacy procedure, it would result in potential resource collisions with LTE SL transmissions, negatively affecting performance.
· Scenario 3: If both C1 and C2 are true
· The UE will perform the new dynamic resource selection/exclusion procedure.
Hence, we need to ensure that C1 is true if C2 is true. In other words, the parameter sl-NRPSSCH-EUTRA-ThresRSRP-List needs to be present for the dynamic co-channel coexistence procedures to be used.

	vivo
	comment
	Basically, we are fine with this proposal but we need to make sure that a pool including the IE sl-NRPSSCH-EUTRA-ThresRSRP-List is exclusively intended for R18 coex UE. In other words, this pool should not be recognized by a R16/17 UE, otherwise if R16/17 UE uses the pool for transmission, high interference from R16/17 UE to LTE UE cannot be avoided. 
According to the RRC parameter list, IE sl-NRPSSCH-EUTRA-ThresRSRP-List is per pool provided. If IE sl-NRPSSCH-EUTRA-ThresRSRP-List is carried by the Rel-16 IE SL-ResourcePool-r16 as an extension field, when the SL-ResourcePool-r16 is broadcasted in SL SI, a potential issue emerges, i.e., although a R16/17 UE cannot identify the extension IE sl-NRPSSCH-EUTRA-ThresRSRP-List in SL-ResourcePool-r16 but it still read the SL-ResourcePool-r16 based on legacy behaviour and use the pool for transmission. This unintended outcome runs counter to the objective of protecting LTE SL performance, which was expected to be achieved by enabling dynamic co-channel coexistence procedure within the pool.
Thus, it should be guaranteed that a pool including sl-NRPSSCH-EUTRA-ThresRSRP-List cannot be configured to R16/17 UE
Draft proposal 1-1 (I):
Dynamic co-channel coexistence procedures shall be used if sl-NRPSSCH-EUTRA-ThresRSRP-List is present, and shall not be used otherwise.
· The inclusion of sl-NRPSSCH-EUTRA-ThresRSRP-List is restricted to a list of resource pools dedicated for Rel-18 UEs supporting dynamic co-channel coexistence

	Nokia, NSB
	Yes
	




2nd issue
Background

One contribution [6] proposed to introduce the additional higher layer parameter to enable/disable the NR SL pre-emption procedure based on the shared information by the LTE SL module in the dynamic resource pool sharing (i.e., see the yellow marked parts below for details):
	[CATT: R1- 2307088]
[bookmark: OLE_LINK3][bookmark: OLE_LINK75]3   Dynamic resource pool sharing between LTE sidelink and NR sidelink
In this section, essential clarifications and higher layer signaling on dynamic resource pool sharing between LTE sidelink and NR sidelink are discussed:
· [bookmark: OLE_LINK16][bookmark: OLE_LINK61]Determination of re-evaluation of resource(s) to be reported to higher layer
· Trigger conditions of pre-emption operation due to LTE SL module
[bookmark: OLE_LINK2]3.1 Determination of re-evaluation of resource(s) to be reported to higher layer
According to the current specification, the resource exclusion procedure in physical layer of NR SL module shall report re-evaluation of the resource to higher layer if the resource is not a member of SA. Hence, when NR SL module performs resource exclusion based on the reserved resources of co-existing LTE SL UEs or the resources associated with non-monitored LTE SL subframes, or based the selected resources for its own LTE SL transmissions, the above resource exclusion behaviors shall trigger resource re-selection during re-evaluation. 
[bookmark: _Hlk131428414]In fact, all of the resource exclusions for dynamic resource pool sharing should trigger resource re-selection in re-evaluation checking and this point should be clarified. Even if the existing wording in the specification can be repurposed to include the above proposal, this interpretation still needs to be agreed by the group. Therefore, we have the following proposal:

[bookmark: OLE_LINK1]Proposal 2: In NR SL re-evaluation procedure, the PHY layer of NR SL module shall report re-evaluation of the resource to higher layer if the resource is not a member of SA as the result of NR SL resource exclusion for dynamic resource pool sharing.

3.2 Trigger conditions of pre-emption operation due to LTE SL module
[bookmark: OLE_LINK82]For the determination of pre-emption operation based on the shared information by the LTE SL module in the dynamic resource pool, the following proposal was discussed in RAN1#113 meeting [1]:
	Proposed conclusions 5-2 (I):
· In NR SL pre-emption procedure, the PHY layer of NR SL module shall report pre-emption of the resource to higher layer if the resource satisfies the condition specified in Section 8.1.4 of TS 38.214 with following clarifications:
· The resource is not a member of S_A by taking into account NR SL resource exclusion based on only LTE SL reserved resource by other LTE SL UE for dynamic resource pool sharing.
· prio_TX is priority value of NR SL transmission and prio_RX is priority value of LTE SL reserved resource.



[bookmark: OLE_LINK60]According to current progress, only the pre-emption operation due to NR SL reserved resource by other NR SL UE is applied. However, whether and how the pre-emption executes due to shared information by the LTE SL module is still pending for discussion. Since pre-emption is an essential feature introduced in NR SL, it is preferred to introduce pre-emption operation due to shared information by the LTE SL module into Rel-18 co-existence. There are three cases that can trigger the pre-emption operation due to shared information by LTE SL module, which are proved as follows:
· [bookmark: OLE_LINK8][bookmark: OLE_LINK4]Case 1: NR SL selected resource overlaps in time with LTE SL reserved resource by its LTE SL module
Although NR SL module may exclude the NR SL resource overlapping in time with LTE SL resources reserved by LTE SL module, the LTE SL module may perform resource re-selection without the knowledge of NR SL selected resource. In this situation, it may also lead to resource collision between NR SL module transmission and LTE SL module transmission; therefore the pre-emption operation should be introduced to avoid this type of resource collision.
· Case 2:  NR SL selected resource overlaps with LTE SL reserved resource by other LTE SL UE
This case is similar to the cases of legacy pre-emption based on NR SL reserved resource by other NR SL UE, therefore the pre-emption operation similar as that of legacy pre-emption operation should be introduced to avoid this type of resource collision, and protect LTE SL transmission or NR SL transmission with higher priority.
· [bookmark: OLE_LINK11]Case 3: NR SL PSCCH/PSSCH associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE
This case is a new feature in Rel-18 coexistence operation. In order to avoid AGC issues due to NR SL PSFCH transmissions overlapping with LTE SL transmission, and protect the reliability of high priority LTE SL transmissions, this type of resource collision has been considered in resource selection procedure in dynamic resource pool sharing. However, other LTE SL UE may perform resource re-selection. The resource collision in this case could happen; therefore the pre-emption operation should be introduced to avoid this type of resource collision.
Based on the above analysis, the pre-emption operation should be considered the above three cases.

Proposal 3: The pre-emption operation due to LTE SL module should support the following three cases:
· Case 1: NR SL selected resource overlaps in time with LTE SL reserved resource by its LTE SL module
· Case 2:  NR SL selected resource overlaps with LTE SL reserved resource by other LTE SL UE
· Case 3: NR SL PSCCH/PSSCH associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE

According to previous agreements, the resource allocation procedure steps in dynamic resource pool sharing as following:
	· ...
· Step4): The set SA is initialized to the set of all the candidate resources
· [bookmark: OLE_LINK9]Step5): The exclusion due to candidate resource overlaps with NR SL non-monitored slot
· Step5LTE1): The exclusion due to candidate resource overlaps with LTE SL non-monitored subframe
· [bookmark: OLE_LINK10]Step5LTE2): The exclusion due to candidate resource overlaps in time with LTE SL reserved resource by its LTE SL module
· Step5LTE3): The exclusion due to candidate resource associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE 
· [bookmark: OLE_LINK7][bookmark: OLE_LINK12]Step5a): If the number of candidate resources remaining in the SA is smaller than , the SA  is initialized to the set of all the candidate resources as in step 4
· [bookmark: OLE_LINK5]Step6): The exclusion due to candidate resource overlaps with NR SL reserved resource by other NR SL UE
· Step6LTE): The exclusion due to candidate resource overlaps with NR SL reserved resource by other LTE SL UE
· Step7): If the number of candidate resources remaining in the set  is smaller than , the RSRP threshold is increased and the procedure continues with step 4
· ...



For case 1(NR SL selected resource overlaps in time with LTE SL reserved resource by its LTE SL module), there are three conditions that should be met to trigger the pre-emption operation. The first condition is NR SL selected resource is not a member of SA which is derived by resource allocation procedure steps in dynamic resource pool sharing, which means NR SL selected resource is no longer a proper resource for NR SL transmission. The second condition is that NR SL selected resource overlaps in time with LTE SL reserved resource by its LTE SL module, and the SA  is not initialized to the set of all the candidate resources as in step 4 when performing step 5a) in the resource allocation procedure above, the reason for requiring SA  is not initialized to the set of all the candidate resources as in step 4 is that if  NR SL selected resource is not a member of SA and  the SA  is initialized to the set of all the candidate resources as in step 4, it means NR SL selected resource is excluded due to conditions in step6) or step 6LTE) rather than step5LTE2). The third condition is that the LTE SL module priority satisfies a given condition which is similar to that in legacy pre-emption.
For case 2(NR SL selected resource overlaps with LTE SL reserved resource by other LTE SL UE), similar to the cases of legacy pre-emption based on NR SL reserved resource by other NR SL UE, there are three conditions that should be met to trigger the pre-emption operation. The first condition is NR SL selected resource is not a member of SA. The second condition is that NR SL selected resource overlaps with LTE SL reserved resource by other LTE SL UE, and the RSRP measurement of the other LTE SL UE is higher than sl-NRPSSCH-EUTRA-RSRP threshold associated with other LTE SL UE priority and NR SL module priority which is boosted up to final SL RSRP threshold. The third condition is that the other LTE SL UE priority satisfies a given condition which is similar to that in legacy pre-emption.
For case 3(NR SL PSCCH/PSSCH associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE), there are also three conditions that should be met to trigger the pre-emption operation. The first condition is NR SL selected resource is not a member of SA. The second condition is that NR SL selected resource associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE, and the RSRP measurement of the other LTE SL UE is higher than the sl-NRPSFCH-EUTRA-RSRP associated with other LTE SL UE priority and NR SL module priority, and the SA is not initialized to the set of all the candidate resources as in step 4 when performing step 5a) in the resource allocation procedure above, the reason for requiring SA is not initialized to the set of all the candidate resources as in step 4 is that if  NR SL selected resource is not a member of SA and  the SA  is initialized to the set of all the candidate resources as in step 4, it means NR SL selected resource is excluded due to conditions in step6) or step 6LTE) rather than step5LTE3). The third condition is that the other LTE SL UE priority satisfies aa given condition which is similar to that in legacy pre-emption.
[bookmark: OLE_LINK72][bookmark: OLE_LINK66][bookmark: OLE_LINK70][bookmark: _Hlk142641844]There is a higher layer parameter sl-PreemptionEnable provided by higher layer to enable or disable the pre-emption procedure in R16/17 NR SL, it is preferred to introduce a new higher layer parameter which is used to enable or disable the pre-emption procedure based on shared information by the LTE SL module in dynamic resource pool sharing, i.e., sl-NRPreemption-EUTRA-Enable. 
Proposal 4: A new higher layer parameter should be introduced to enable or disable the pre-emption procedure based on shared information by the LTE SL module in dynamic resource pool sharing, i.e., sl-NRPreemption-EUTRA-Enable.
Proposal 5: If NR SL selected resource meets the conditions below, then the UE shall report pre-emption of the resource to higher layers.
· [bookmark: OLE_LINK13]NR SL selected resource is not a member of SA, and
· NR SL selected resource satisfies one of the following conditions, and:
· NR SL selected resource overlaps in time with LTE SL reserved resource by its LTE SL module, and the SA is not initialized to the set of all the candidate resources as in step 4 when performing step 5a) 
· NR SL selected resource overlaps with LTE SL reserved resource by other LTE SL UE, and the RSRP measurement of the other LTE SL UE is higher than sl-NRPSSCH-EUTRA-RSRP threshold associated with other LTE SL UE priority and NR SL module priority which is boosted up to final SL RSRP threshold
· NR SL selected resource associated PSFCH slot overlaps with LTE SL reserved resource by other LTE SL UE, and the RSRP measurement of the other LTE SL UE is higher than the sl-NRPSFCH-EUTRA-RSRP threshold associated with other LTE SL UE priority and NR SL module priority, and the SA is not initialized to the set of all the candidate resources as in step 4 when performing step 5a)
· The other LTE SL UE priority or the LTE SL module priority prioRX satisfies one of the following conditions:
· sl-NRPreemption-EUTRA-Enable is provided and is equal to 'enabled' and NR SL module transmission priority > prioRX
· sl-NRPreemption-EUTRA-Enable is provided and is not equal to 'enabled', and prioRX < priopre and NR SL module transmission priority > prioRX



 Round 1

Question 2-1: Companies provide views of whether Draft proposal 2-1(I) can be agreed? 

Draft proposal 2-1 (I):
A new higher layer parameter is introduced to enable or disable the NR SL pre-emption procedure based on the shared information by the LTE SL module in the dynamic resource pool sharing, i.e., sl-NRPreemption-EUTRA-Enable.

	Company
	Yes or no
	Comments (including rationales and/or suggested/modified wording)

	ZTE,Sanechips
	No
	We believe there is no need to set different priority level or premption enable trigger due to LTE. The priority of LTE and NR PSSCH is comparable.

	Huawei, HiSilicon
	No
	We agree with the direction to enable or disable the NR SL pre-emption procedure in the dynamic resource pool, but a new higher layer parameter is unnecessary. The current sl-PreemptionEnable-r16 can be reused as a unified signaling to handle both dynamic and legacy resource selection/exclusion procedure. Thus, we suggest the following proposal with modifications in green:
Draft proposal 2-1 (I):
A new higher layer parameter is introduced sl-PreemptionEnable-r16 as per TS 38.214 is used to enable or disable the NR SL pre-emption procedure based on the shared information by the LTE SL module in the dynamic resource pool sharing, i.e., sl-NRPreemption-EUTRA-Enable.

	vivo
	no
	In our understanding, pools for dynamic resource pool share must be dedicatedly configured for R18 coex UE, thus it seems that the legacy IE sl-PreemptionEnable can be reused

	Nokia, NSB
	Neutral
	Reusing the existing parameter works; on the other hand, adding a new parameter gives more control (e.g. could allow pre-emption by LTE, but not by NR), but we are not convinced that such finer control is essential.



3rd question 
Background

One contribution [14] proposed not to have the description of specifying the EUTRA channel used for determining the SL RSRP associated with the LTE SCI in the RRC parameter of the dynamic resource pool sharing (i.e., see the yellow marked parts below for details):
	[Qualcomm: R1-2307927]
RAN 1 made the following agreement in RAN 112-bis-e meeting [4]:
Agreement
RAN1 does not pursue further enhancements except for the following to handle NR SL candidate resources overlapping with LTE PSCCH for non-adjacent LTE SL resource pool in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.
· NR SL module uses LTE SL RSRP measurement results (as specified in TS 36.213) shared from LTE SL module to determine excluding NR SL candidate resources overlapping with LTE PSCCH and/or LTE PSSCH resources reserved by other LTE SL UE in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.

Descriptions of the RRC parameters, sl-NRPSSCH-EUTRA-ThresRSRP-List and sl-NRPSFCH-EUTRA-ThresRSRP-List, associated with the sidelink resource exclusion for dynamic resource pool sharing (DRPS) in [2] describes the exclusion procedure based on EUTRA PSSCH RSRP. We note that, in RAN 1 there was no agreement on the use of EUTRA PSSCH RSRP. An RSRP value indicated by the SL LTE module of a Type A device to the SL NR module of that device was agreed to be used for resource exclusion. The exact LTE channel from which this RSRP value is derived from is left up to the LTE SL UE implementation.
[bookmark: _Toc142636685]Observation 1: From RAN 1 agreement, how to derive the SL RSRP associated with an LTE SCI for DRPS is up to the UE implementation.
[bookmark: _Toc142636688]Proposal 1: Descriptions of RRC parameters for SL DRPS does not specify the EUTRA channel used for determining the SL RSRP associated with LTE SCI.



 Round 1

Question 3-1: Companies provide views of whether Draft proposal 3-1(I) can be agreed? 

Draft proposal 3-1 (I):
Descriptions of RRC parameters for SL dynamic resource pool sharing does not specify the EUTRA channel used for determining the SL RSRP associated with LTE SCI.
	Company
	Yes or no
	Comments (including rationales and/or suggested/modified wording)

	ZTE,Sanechips
	YES
	

	Huawei, HiSilicon
	No
	Technically, we do not agree with the observation from QC that the RAN1 agreement is silent on how the SL RSRP is derived. The agreement is clear that the SL RSRP measurement results are shared from the LTE SL module, which is defined in TS 36.213 and is measured on the PSSCH using EUTRA radio access.
Procedurally, the description was agreed in the last meeting and was already sent to RAN2 without any yellow highlights. This proposal intends to revert the already agreed text, which we do not support.

	vivo
	no
	LTE SL UE only supports S-RSRP, which is measured based on PSBCH, and LTE PSSCH RSRP. However, S-RSRP can't be used to exclude candidate slots because LTE sync and the NR resource pool are not expected to be overlapped. Besides, if the RSRP shared from LTE is up to UE, how can NWs/OEMs set an appropriate threshold for resource exclusion?

	Nokia, NSB
	Comment
	We are not sure about the intention of this proposal. Currently, for LTE the only RSRP specified for resource exclusion is PSSCH RSRP. So we don’t see a problem with explicitly mentioning PSSCH RSRP in the parameter description; 
Qualcomm’s tdoc says “The exact LTE channel from which this RSRP value is derived from is left up to the LTE SL UE implementation”. Is the intention that an implementation might use LTE PSCCH RSRP instead of LTE PSSCH RSRP? 
Given that the parameter description including “EUTRA PSSCH RSRP” has already been agreed in R1-2306271 and sent to RAN2 in LS R1-2306270 there would have to be a strong reason to modify this description.



Outcome / consensus of Friday offline discussion
The default CPE starting position 
Option 2: can be (but not necessary) a different value from Scheme 2


· Option 1: The default CPE is configured in the same set of CPEs in Scheme 2 
· QC, Eurecom, LGE
· Option 2: The default CPE is separately configured to the set of CPEs in Scheme 2
· CATT
· Option 3: It is up to RAN2 
· DCM, vivo, ZTE, HW, OPPO, Samsung
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