3GPP TSG RAN meeting #101	RP-231583
Bangalore, India, September 11 – 15, 2023	
Status Report to TSG
Agenda item:	9.3.1.5
	WI / SI Name
	NR sidelink evolution

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_SL_enh2

	Unique ID
	940097

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-230077

	Target Completion Date
(indicate if changed)
	Study Item: 
mm/yyyy
	Core part: 12/2023
	Performance part: 06/2024
	Testing part: mm/yyyy

	Overall Completion level
	Study Item: 
xx %
	Core part: 
Overall: 85%
· RAN1: 100%
· RAN2: 75%
· RAN4: 80%
	Performance Part: 
0%
	Testing part: xx %


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN1

	Rapporteur
	Name
	Kevin Lin

	
	Company
	OPPO

	
	Email
	Kevin.Lin@oppo.com




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
NR sidelink CA operation
· Progress made in RAN1#114

Agreement
Rel-16/17 PSFCH power control and PSFCH TX/TX prioritization rule are performed across carriers for all PSFCH transmissions over all the aggregated SL carriers at the same time.
· The UE does not expect to be provided with a (pre)configuration that would result in different transmit power per PSFCH on different carriers.

Agreement
In NR SL CA, when PSFCH transmission(s) and PSFCH reception(s) are overlapping in time at the same UE over multiple SL carriers, 
· Rel-16/17 PSFCH TX/RX prioritization rule is used for determining either PSFCH transmission(s) or PSFCH reception(s) over all the aggregated SL carriers.

Agreement
In NR SL CA, Rel-16/17 SL resource (re)selection procedure is independently performed for each SL carrier. 

Agreement
To reuse LTE SL CA synchronization procedure for NR SL CA synchronization procedure, 
· Rel-16/17 SL synchronization procedure is used for each SL carrier.
· The same synchronization reference is used for all the aggregated SL carriers.
· Note: Set A and Set B based LTE SL CA synchronization procedure is supported.
· UE assumes that the configuration for SL synchronization reference priority including sl-NbAsSync is the same across all the aggregated SL carriers, which is the same as in LTE SL CA synchronization procedure.

Agreement
To reuse LTE SL CA power control for NR SL CA S-SSB power control, 
· When UE performs multiple S-SSB transmissions over multiple SL carriers by following LTE SL CA synchronization procedure and if the total power of multiple S-SSB transmissions over multiple SL carriers exceeds P_CMAX, it is up to UE implementation how to adjust the transmit power of each S-SSB transmission so that its total transmit power does not exceed P_CMAX.

Agreement
To reuse LTE SL CA PSCCH/PSSCH power control for NR SL CA PSCCH/PSSCH power control across all the aggregated SL carriers, 
· The existing PSCCH/PSSCH power control in Rel-16/17 is used for PSCCH/PSSCH power control for each SL carrier.

Agreement
Reuse LTE SL CA procedure including the associated higher layer parameters as a starting point.

Agreement
The following parameters are (pre)configured to be the same across multiple SL carriers:
· SL starting symbol within a slot
· SL symbol length within a slot
· CP length

Agreement
From a UE perspective, the time resources for PSFCH are aligned across SL aggregated carriers (e.g., by (pre)configuring that the period of PSFCH resources and the time resource of resource pool with PSFCH resources are the same across the SL aggregated carriers).

Conclusion
The case of simultaneous transmissions over multiple SL carriers with one or more UL carriers in Rel-18 is left up to UE implementation.

NR Sidelink operation in FR1 unlicensed spectrum
· Progress made in RAN1#114

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

Agreement
A single CPE starting position for PSFCH transmission is (pre-)configured per resource pool and the value is from the set of all candidate CPE starting position defined in TS38.211.

Agreement
A single CPE starting position for S-SSB transmission is (pre-)configured for the SL BWP and the value is from the set of all candidate CPE starting position defined in TS38.211.

Agreement
“CAPC level of the initiated channel occupancy”, the payload size is 2 bits and it is carried in the 2nd stage SCI.

Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.

Working assumption
An “Additional ID(s)” field is supported for unicast, groupcast and broadcast, and it is carried in the 2nd stage SCI.
· One pair of L1 source and destination IDs of 24 bits for all cast types + 2 bits for the cast type
· At least for unicast, the source ID is set to the source ID of the COT initiator corresponding to the intended destination

Agreement
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, in order to support the COT initiating UE to resume its transmission(s) within the same channel occupancy after a COT responding UE’s transmission,
· If the COT initiator UE determines the TX gap between responding UE’s SL transmission and the initiator UE’s resumed transmission, 
· The COT initiating UE performs Type 2A, or Type 2B, or Type 2C SL channel access procedures if the gap is at least 25μs, or equal to 16μs, or up to 16μs, respectively.
· Otherwise, the COT initiating UE performs Type 2A SL channel access procedures to resume its SL transmission.

Agreement
A UE using a Type 1 channel access procedure to initiate a channel occupancy for SL transmission can resume its transmission(s) within the same channel occupancy, after the COT initiating UE has stopped transmitting, by performing a Type 2A SL channel access procedures, if the channel sensed by the UE is continuously idle. 

Agreement
“Remaining COT duration” is expressed in physical slots and it is carried in the 2nd stage SCI. The payload size is 4 bits in 15kHz, 5 bits in 30kHz and 6 bits in 60kHz
· If the indicated remaining COT duration is 0 slot, then the COT is not shared by the initiator UE.
· The starting slot for the remaining COT duration is the slot in which the COT-SI is transmitted.
· Note, when the COT-SI is transmitted in slot n, and if the remaining COT duration is set to K, then the end of the COT duration to share is slot n+K.
Note: “Remaining COT duration” cannot be such that the COT exceeds the maximum COT duration.
Working assumption
When UE performs Type 1 channel access for a MCSt carrying multiple TBs, the CAPC value to be used in Type 1 channel access is the highest CAPC value (lowest CAPC level) associated with the multiple TBs.

Agreement
When Type 2A channel access procedures is used for transmitting S-SSB outside a shared COT, for the EDT:
· =5dB for transmission including S-SSB.

Agreement
For SL-U UE operates in Mode 1 resource allocation, when UE uses PSSCH resource(s) provided by a DCI format 3_X or, for a configured grant for single TB, 
· The UE generates a NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_X or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to LBT failure.
· FFS: whether/how to support multiple TBs for a DCI format 3_X or a configured grant.

Working assumption
In Mode 2 resource allocation:
· Alt. 1: (rectangular shaped)
· For contiguous RB based
· [bookmark: _Hlk143772506]A candidate multi-slots resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot .
· For interlaced RB based
· A candidate multi-slots resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z.
· A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z.
· Note, different candidate multi-slot resources can overlap in time.

Agreement
In Option 2, the behaviour of UE prioritization / selection of transmission resources in slot(s) before a reserved resource that is able to share UE’s initiated COT is performed at the higher layer (MAC layer).
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer

Working assumption
In Option 1, the following UE behaviours are performed at the higher layer (MAC layer).
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority.
· 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.
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer

[bookmark: _Hlk143776340]Agreement
In Mode 2 resource allocation,
· The higher layer can indicate a “number of consecutive slots for MCSt” () larger than 1 for L1 reporting multi-slots candidates to the higher layer. The candidate multi-slots resource definition is applied.
· Otherwise, the candidate single-slot resource definition is applied (same as R16/17).
· The higher layer selects resources from the reported  according to one of the following based on UE implementation:
· Random selection as per R16/17
· Higher layer is not restricted to select resources at random, and can select in consecutive slots
· It is up to RAN2 to define detailed behaviour as needed
· It is RAN1 intention that, once the higher layer selects a multi-slots candidate from the set , it will use all the single-slot resources of the selected multi-slots candidate for transmission. This RAN1 agreement has no intention on potential RAN2 discussion about how SL resource selection processes are defined in MCSt.
· Note, the above is intended to support Approach 1 and 2 only.
· Send an LS to RAN2 informing that it is up to RAN2 to decide in regards to the HARQ RTT timing (minimum time gap)
· whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource

Agreement
Draft LS on resource selection for MCSt is endorsed. Final LS in R1-2308664.

Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission, in the agreed Scheme 2 from RAN1#113, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission. The priority level is based on the L1 priority.

Agreement
For the additional ID, where one pair of L1 source and destination IDs of 24 bits for all cast types:
· For groupcast and broadcast, only L1 destination ID is provided, and source ID bits are reserved.


Agreement
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, index of common interlace is (pre-)configured per resource pool.

Agreement
Regarding PSFCH transmission, 
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Cyclic shift on each of K3 dedicated PRB(s) is the same
· Cyclic shift on each PRB of common interlace is up to UE implementation
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Support PRB-level cyclic shift hopping as in NR-U to reduce PAPR

Working Assumption
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· FFS: whether/how to consider RB set index
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace is an integer multiple of K3

Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, 
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

Working Assumption
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates


Agreement
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies)


Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmaps to indicate resource for N candidate PSFCH occasion(s), respectively

Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

Agreement
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1

Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per RB set from {[0], 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per RB set from {2, 3, 4, 5, …, 9}
· The gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH

Working assumption
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels
Note: this working assumption will be automatically confirmed if no concern is raised before the end of RAN1#114.

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Sub-Alt 1:  is “the number of sub-channels within each RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within each RB set for one PSCCH/PSSCH transmission 
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has at least 1 AGC symbol
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· FFS: Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· FFS: For groupcast option 1 (NACK only): 
· FFS: Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· FFS: Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

Agreement
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH and K3 dedicated PRB(s):
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated PRB subset(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated PRB subset(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

Agreement
Regarding “UE may transmit S-SSB repetition in more than one RB set”:
· At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],}
· On non-anchor RB set
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is taken into account
· M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

Agreement
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”:
· Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Such exclusion is performed in PHY layer, and such candidate resource is excluded in Step 1

Agreement
For contiguous RB-based PSSCH transmission:
· MAC layer indicates only  to PHY layer as in legacy NR SL
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”

Working assumption
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding mapping between PSSCH and 1 dedicated interlace:
· Alt 2: Map to a dedicated interlace
· Within one RB set, for mapping between “one sub-channel on one slot” to “interlace for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated interlace set#n using legacy PRB-level bitmap
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated interlace(s) in set#n, based on interlace index
· The total number of dedicated interlace(s) is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 3: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated interlace(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Let  denote the number of dedicated interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated interlace(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated interlace(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated interlace(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated interlace (s) first, RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as  , where  are same as legacy
· UE expects all the PRBs of one interlace within 1 RB set are available for PSFCH transmission

Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasion(s) 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s), if any.
· PSFCH prioritization rule is used
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all PSFCH transmission occasions. 
· If Rx UE detects PSFCH from a PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter, if any. 
· PSFCH prioritization rule is used

Co-channel coexistence for LTE sidelink and NR sidelink
· RAN1 functionality work completed in RAN1#113

NR sidelink enhancement in FR2 licensed spectrum
· Progress made in RAN1#114

Agreement
For beam reporting using sidelink MAC CE (if supported) in beam maintenance, consider the following
· Sidelink MAC CE explicitly indicates a list of one or more (CRI, L1-RSRP) pairs
· Reuse Rel-16 sidelink CSI reporting window as baseline
· FFS latency bound for sidelink beam reporting

Agreement
In the candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, in Step 2, further consider UE2 determines UE1’s transmit beam and UE2’s receive beam whose corresponding RSRP measurement is
· Alt 1: the largest among all RSRP measurements performed by UE2 for UE1 
· Alt 2: larger than a threshold
· FFS: how UE2 determines one if there are multiple.
· FFS: beam determination if above condition is not satisfied. 
· Alt 3: the largest among all RSRP measurements performed by UE2 for UE1, and is larger than a threshold, 
· FFS: beam determination if above condition is not satisfied.
· FFS time window for UE2 to determine the RSRP measurement values used for beam determination.

Agreement
In the candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, in Step 1, further consider
· The candidate resources of reference signal for S-SSB or standalone sidelink CSI-RS are FFS
· The candidate resources of S-SSB (or its modified format) for initial beam pairing (if supported) are 
· Alt 1-1: reusing the resources of legacy S-SSB for synchronization
· Alt 1-2: separate from the resources of legacy S-SSB for synchronization
· Alt 1-3: reusing the resources of legacy S-SSB for synchronization, with additional resources carrying beam indication/UE ID information. 
· The candidate resources of standalone sidelink CSI-RS for initial beam pairing (if supported) are one or more of the following
· Alt 2-1: in a dedicated resource pool
· FFS relationship between dedicated resource pool and legacy resource pool
· Alt 2-2: in a shared resource pool for legacy PSCCH/PSSCH transmission
· FFS AGC issue
· Alt 2-3: dedicated resources (pre)configured within the same pool as legacy PSCCH/PSSCH transmissions
· FFS backward compatibility
· UE1 determines a standalone sidelink CSI-RS resource, using one or more of the following,  
· Alt 3-1: legacy mode-2 PSCCH/PSSCH resource selection scheme as starting point.
· FFS mode-1
· Alt 3-2: UE ID.
· Alt 3-3: beam ID.
· Other alternatives are not precluded. 
· FFS details (e.g., number of symbols for standalone sidelink CSI-RS, frequency multiplexing, etc)
· The candidate reference signals are transmitted semi-persistently
· FFS conditions of triggering/stopping the reference signals transmission
· FFS reference signals are transmitted aperiodically

Agreement
For standalone sidelink CSI-RS transmission in beam maintenance, consider
· Structure with one or more of the following
· Alt 0-1:at least with accompanying PSCCH and/or PSSCH (carrying sidelink MAC CE and/or 2nd-stage SCI) in the same slot
· Alt 0-2: without accompanying PSCCH/PSSCH in the same slot
· Alt 0-2-A: the transmission of standalone sidelink CSI-RS is indicated by PSCCH/PSSCH in an earlier slot(s)
· Alt 0-2-B: the transmission of standalone sidelink CSI-RS is not indicated by PSCCH/PSSCH
· one or multiple transmissions in a slot
· Either same or different transmit beams in a slot
· FFS transmit beam of accompanying PSCCH/PSSCH (if supported)
· AGC symbol is potentially transmitted prior to each sidelink CSI-RS transmission
· FFS same or different transmit power as accompanying PSCCH/PSSCH (if supported)
· FFS whether a PSCCH accompanies each sidelink CSI-RS transmission or a single PSCCH accompanies all sidelink CSI-RS transmissions in a slot
· FFS gap symbol between sidelink CSI-RS transmissions
· resources for standalone sidelink CSI-RS are based on one or more of the following
· Alt 1-1: in a dedicated resource pool
· Alt 1-2: in a shared resource pool for legacy PSCCH/PSSCH transmission
· FFS AGC issue
· Alt 1-3: dedicated resources (pre)configured within the same pool as legacy PSCCH/PSSCH transmissions
· Alt 1-4: on legacy PSFCH occasions
· resource allocation for standalone sidelink CSI-RS
· Alt 2-1: uses mode-2 PSCCH/PSSCH resource allocation scheme as starting point
· FFS enhancements
· FFS mode-1
· Alt 2-2: depending on mapping rule with PSCCH/PSSCH resource (if supported)
· Alt 2-3: depending on mapping rule with UE ID
· Alt 2-4: depending on mapping rule with beam ID
· Other solutions are not precluded.

Agreement
For non-standalone sidelink CSI-RS transmission in beam maintenance, consider 
· one or multiple non-standalone sidelink CSI-RS transmissions in a slot,
· sidelink CSI-RS transmissions can have the same transmit beam as the associated PSCCH/PSSCH in a slot
· FFS whether/how to support sidelink CSI-RS transmissions have different transmit beams from the associated PSCCH/PSSCH in a slot (e.g., AGC issue) 
· resources for non-standalone sidelink CSI-RS
· Alt 1: confined in PSSCH
· Alt 1-1: reuse legacy design
· Alt 1-2: with enhancement from legacy design 
· Alt 2: dedicated symbol(s) which are TDM-ed with PSCCH/PSSCH in a slot
· FFS: SCI fields modification 

Agreement
For beam indication in sidelink beam maintenance, further consider
· in sidelink TCI state configuration 
· Periodic or semi-persistent reference signal is a source for Tx/Rx spatial filter
· At least QCL type-D is supported
· FFS other QCL types
· PSCCH and associated PSSCH always have the same TCI state
· gap between beam indication and beam switching
· FFS details
· Beam indication validity duration
· Alt 1: until the next beam indication
· Alt 2: (pre-)configured or dynamically indicated  

Agreement
In the candidate procedure where initial beam pairing is performed during sidelink unicast link establishment, in Step 2, further consider
· UE2 determines N pair(s) of UE1’s transmit beam(s) and UE2’s receive beam(s) whose corresponding RSRP measurement(s) are:
· Alt 1-1: the largest N among all RSRP measurements performed by UE2 for UE1
· FFS: value of N
· Alt 1-2: larger than a threshold 
· FFS: beam determination if above condition is not satisfied.
· FFS: how UE2 determines N beam pair(s)  
· Alt 1-3: the largest N among all RSRP measurements performed by UE2 for UE1, and are larger than a threshold
· FFS: beam determination if above condition is not satisfied.
· FFS: value of N
· FFS time window for UE2 to determine the largest N RSRP measurement values
· UE2 indicates UE1’s transmit beam(s), consider one or more of the following:
· Alt 2-1: in explicit format with  
· Contents: beam related information (e.g., beam ID, L1-RSRP measurement, slot or resource of reference signal)
· Container: PSCCH/PSSCH (e.g., SCI stage 2 and/or sidelink MAC CE and/or unicast link establishment response message)
· Beam indication resource is selected in a response window (non-overlapping with another response window)
· Alt 2-2: in implicit format with
· Contents: a single bit indication 
· Container: PSFCH 
· Beam indication resource is associated with the resource for UE1’s PSCCH/PSSCH transmission with the determined UE1’s transmit beam.
· For transmit beam of UE2’s beam indication
· Alt 3-1: transmit beam of UE2’s beam indication is based on determined UE2’s receive beam
· FFS: details
· UE1 attempts to monitor a beam indication resource using a receive beam based on UE1’s transmit beam for the associated PSCCH/PSSCH transmission. 
· Alt 3-2: UE2 beam sweeps the message containing the beam indication
· FFS receive beam of UE1 if UE1 does not have beam corrsponse.
· If UE1 has beam correspondence, UE1 attempts to monitor beam indication resources using a receive beam corresponding to UE1’s transmit beam
· Alt 3-3: transmit beam of UE2’s beam indication corresponds to determined UE2’s receive beam
· UE1 attempts to monitor a beam indication resource using a receive beam corresponding to UE1’s transmit beam for the associated PSCCH/PSSCH transmission.

2.2.2	Remaining Open issues
None.

2.2	RAN2
2.2.1	Agreements
NR sidelink CA operation
· Progress made in RAN2#123

Agreements on TX profile extension for SL CA:
1: 	When the upper layer provides multiple carriers in service to carrier mapping information to AS, we need TX profile extension to inform whether the transmission corresponding the service is backward compatible or not. If backward compatible is needed, only legacy carrier is used for transmission when PDCP duplication is not used. If PDCP duplication is used, at least legacy carrier is used. FFS whether to use PDCP duplication or not is up to UE implementation.

Agreements on SL CA before UC link is established:
1: 	SL CA is not applied before UC link is established. Will be included in the reply LS to SA2.

Agreements on SA2 question:
1: 	On Question 1 of S2-2307794, reply SA2 "RAN2's question 1 is intended to discuss after PC5 link establishment. And RAN2 assume that the AS layer may maintain a mapping between old L2 ID (before PC5 link establishment) and new L2 ID (after PC5 link establishment) by its implementation".

Agreements on per-carrier CBR:
1: 	Confirms the working assumption “Same principle as LTE V2X CA is applied to determine per-carrier CBR” as an agreement.

Agreements on CSI reporting enhancement for SL CA:
1: 	No CSI reporting enhancement for SL CA in Rel-18.

NR Sidelink operation in FR1 unlicensed spectrum
· Progress made in RAN2#123

Agreements on SL C-LBT failure recovery (RRC connected mode 2):
1: 	C-LBT failure recovery for RRC idle/inactive mode 2 is applied.

Agreements on C-LBT failure cancellation conditions:
1: 	Upon MAC reset.
2:	Upon C-LBT count and/or timer reconfiguration.
3:	Based on a timer expiry (the timer starts upon C-LBT failure)

Agreements on C-LBT failure with PSFCH
1: 	Remove “FFS when multiple PSFCH occasions are configured.” from the following agreement. 
	“Counting LBT failure indication regardless of whether LBT failure was provided because of PSFCH transmission or not when RB set for PSFCH transmission belongs to the selected TX resource pool. FFS when multiple PSFCH occasions are configured.”
2:	RAN2 understands LBT failure indication can be provided from L1 once each transmission fails per PSFCH occasion in multiple PSFCH occasions.

Agreements on C-LBT failure with S-SSB and/or PSFCH:
1: 	RAN2 will not do anything to handle S-SSB and/or PSFCH that does not belong to the selected SL resource pool unless RAN1 asks.

Agreements on SL C-LBT failure MAC CE:
1: 	RAN2 understands 5bits indication per SL carrier. Will ask how RB set index is derived, whether RB set index is unique within SL-BWP, to RAN1.
2:	LCP order of SL LBT Failure MAC CE is defined as the next of Uu LBT Failure MAC CE.
3: 	Dedicated SR configuration can be configured. FFS if we need to consider more.

Agreements on SL C-LBT failure detection and recovery counter and timer:
1:	Configured per SL BWP.
2: 	Maintained per RB set.

Agreements on SL RLF report as the result of C-LBT failures:
1:	No new code-point or a cause value is needed.

Agreements on enhanced LCP for shared COT:
1:	For mode2, enhanced LCP is used if the shared COT is used with LBT type 2. All other cases, enhanced LCP is not used.
2:	No change compared to enhanced LCP in mode2 is needed for the case when the COT responding UE receives mode 1 resource and shared COT from COT initiating UE.

Agreements on enhanced LCP for shared COT:
1:	R2 does not pursue additional conditions to allow UE to select enhanced LCP besides the agreed ones.

Agreements on resource (re)selection with consideration of intra-UE LBT impact:
1:	R2 makes the WA that UE may avoid selection of N consecutive resource(s) before a reserved resource of its own. Where the selection of N is up to UE implementation from {0,1,2}. Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.
2:	R2 makes the WA that UE may avoid selection of M consecutive resource(s) after a reserved resource of its own. Where the selection of M is up to UE implementation (at least including 0). Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.

Agreements on multiple shared COTs:
1:	It’s up to UE implementation to use which one out of multiple ones when receiving multiple COT sharing indications from different COT initiators.

2.2.2	Remaining Open issues
NR sidelink CA operation
· Further details on the CA operation (e.g., RAN2 implementation on QoS flow to carrier mapping from upper layer, stage-3 details).
NR Sidelink operation in FR1 unlicensed spectrum
· Whether/how to enhance Mode-2 resource selection procedure (e.g., considering MCSt, COT sharing, intra-UE LBT impact) in SL-U.
Co-channel coexistence for LTE sidelink and NR sidelink
· None
NR sidelink enhancement in FR2 licensed spectrum
· Study enhanced sidelink operation on FR2 licensed spectrum


2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
NR sidelink CA operation
· Progress made in RAN4#108

Agreement of WF R4-2314739:
Topic #1: System parameter for SL intra-band contiguous CA
· [bookmark: _Hlk143864902]<Agreement>: Capture the following bandwidth combinations in TS
			Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47B
	SL_n47B
	10
	10
	
	
	
	70
	0

	
	
	30
	[30], 40
	
	
	
	
	



· <Way forward>: Intra-band CA configurations and bandwidth combination sets defined for sidelink as follows
			Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47B
	SL_n47B
	10
	10, [20,30]
	
	
	
	70
	0

	
	
	[20]
	[20,30]
	
	
	
	
	

	
	
	30
	[30], 40
	
	
	
	
	



Issue 2-6: MPR/A-MPR Simulation assumptions
<Way forward >: Update the simulation assumptions to
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
aggregated CBW: 20+40MHz/ 30+40MHz, 10MHz + 10MHz

	Maximum output power for aggregated CBW
	23dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



Topic #3: Rx Requirements for SL intra-band contiguous CA
Issue 3-1-1: REFSENS
· <Way forward >: For intra-band contiguous CA operation, the reference sensitivity requirement specified in Table 7.3E.2-1 in TS38.101-1 shall apply for each component carrier with all carriers active. The requirement is applied for each carrier reception when 2 carrier transmissions are activated at the same time.
Table 7.3E.2-1: Reference sensitivity of NR V2X Bands (PC5) (Section 7.3E.2, TS38.101-1)
	NR V2X
Band
	SCS
kHz
	Channel bandwidth / PREFSENS_V2X(dBm)

	
	
	5MHz4
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n47
	15
	
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	
	-92.1
	-89.4
	-87.7
	-86.2
	

	
	60
	
	-92.9
	-89.1
	-87.9
	-86.4
	



RRM part:
Agreements captured from WF R4-2314350
Issue 1-1: Interruption location of the interruption to WAN at SL carrier addition/release
· Agreements
· For Mode 2 SL CA operation do not specify the exact interruptions location
· FFS if constraints on interruptions during WAN paging or SIB reception shall be introduced

Issue 1-2: Interruption length of the interruption to WAN at SL carrier addition/release
· Agreements
· Interruption length is
	[image: ]
	NR Slot length (ms) 
	Interruption length (slots)

	0
	1
	2

	1
	0.5
	3 

	2
	0.25
	5



Issue 1-3: Requirements of Selection / Reselection of Synchronization Reference Source under NR SL CA operation
· Agreements
· Reuse LTE TS 36.133 clause 13.10 RRM requirements of V2X (re)selection of Synchronization reference source for NR SL CA operation.
· Note: the agreement can be revisited in case of additional RAN1/2 agreements on NR SL CA operation



NR Sidelink operation in FR1 unlicensed spectrum
· Progress made in RAN4#108

Agreement of WF R4-2314737
Issue 3-1-1: Simulation assumption and cases for PSSCH/PSCCH
· WF
· Waveforms: CP-OFDM for SL-U
· Supported CBW: 20/40/60/80/100MHz. 
· Modulation: QPSK/16-QAM/64-QAM/256-QAM
· SCS: 15/30/60kHz
· C-IMD: 60dBc
Moderator note: For the sake of simplicity of simulation, 60kHz is removed at this meeting.

Issue 3-1-2: Image rejection for simulation
· Proposals
· Option 1: For image rejection, it is proposed to use 30dBc for QPSK/16QAM/64QAM and 34dBc for 256QAM. (OPPO)
· Option 2: In NR a 28dBc carrier and image is specified but in NR-U, to meet the wideband operation mask of 28dBr outside the allocated sub-band, there are case which would be marginal even without added spectral regrowth. (Skyworks)
Moderator note: Based on the online discussion, it seems 34dBc can be agreed. Furthermore, based on moderator understanding, even the in-band image should not be ignored since the SEM for in-band still apply and need to take the image into account. 
· WF
· To use 34dBc image rejection for QPSK/16QAM/64QAM/256QAM

General for Issue 3-1-2 and Issue 3-1-3 For the non-contiguous RB sets PSFCH and S-SSB transmission
· The latest RAN1 agreement for contiguous and non-contiguous RB sets PSFCH and S-SSB transmission is captured as below:
· [image: ]

· In such case, we provide the updated simulation assumption of PSFCH and S-SSB to include the multiple RB sets contiguous and non-contiguous cases.
· It is observed that currently for non-contiguous RB sets, there is no RAN4 SEM requirement yet. Hence the mask captured in the agreed WF R4-1915979 has been attached at the end of the SL-U WF for information. This requirement can be used for MPR/A-MPR simulation while for sure the requirement will be further checked in the next RAN4 meeting.
· As currently there is only 2 meetings left to finish the WID, we propose to treat this non-contiguous work for PSFCH and S-SSB as best effort that it is encouraged companies to do our best to finish the work while if it cannot be finished, then in the end of the WID, this feature can be put in future release.

Issue 3-1-3: Simulation assumption for PSFCH
· Proposals
· Option 1: For PSFCH simulation assumption, it is proposed to simulate one interlace for each PSFCH. (OPPO)
· Option 2: Update the simulation assumption for PSFCH MPR/A-MPR. (LGE) 
· WF 
· The PSFCH simulation assumption is updated as below:
	· RB allocation
	· - Power per RB is same in PSFCH for all users
· - Total power is 20dBm
· - Single RB-set [and multiple RB-sets] will be considered based on RAN1 decision. 
· For single RB-set, RAN4 consider interlacing RBs for PSFCH
· For multiple RB-sets, RAN4 consider both contiguous RB sets and non-contiguous RB sets.
· - N gap from RBstart to RBend of interlaced transmission should meet at least 80% of channel bandwidth in a single RB-set i.e. [Ngap = RBend – RBstart].



Issue 3-1-4: Simulation assumption for S-SSB
· Proposals
· Option 1: Update the simulation assumption for S-SSB MPR/A-MPR.  (LGE)

· WF
· It has been agreed in RAN1#114 meeting that for PSFCH and S-SSB, both contiguous and non-contiguous multiple RB sets will be supported hence the simulation assumption is updated as below. The non-contiguous RB set requirement for NR-U DL is put in Annex A for information. MPR/A-MPR simulation can be based on the requirement in Annex A for NR-U DL non-contiguous RB sets. Further discussion on the requirement is needed in the next RAN4 meeting.
· The S-SSB simulation assumption is updated as below:
	· RB allocation
	· - Single RB-set and multiple RB-sets will be considered based on RAN1 decision. For single RB set, the 11RB will be repeated N time in a RB set. For the multiple RB-sets, RAN4 consider both contiguous RB sets and non-contiguous RB sets. 
· - N gap from RBstart to RBend of repeated SSB transmission should meet at least 80% of channel bandwidth.in a single RB-set. (Ngap = RBend – RBstart)


Issue 3-3-1: MPR requirement structure
· Further discuss next meeting.

Issue 3-3-2: MPR simulation results:
· Further discuss next meeting.

Issue 4-1-1: RB configuration for REFSENS
· Proposals
· Option 1: To adopt 135 RB for 100MHz with 60kHz SCS for REFSENS calculation for SL-U bands n46, n96 and n102. (vivo)
· Option 2: Proposal 1: To agree on 135 RBs for SL-U 60kHz 100MHz configuration and remove the “[]” of current version of TR 38.786. (OPPO)
· Option 3: propose the RB configuration for REFSENS requirements as follow (Meta)
· Table 3-1: Proposed RB configuration for REFSENS requirements for SL-U UE
	
	
	NR band / SCS / Channel bandwidth / Duplex mode

	NR SL-U Band
	SCS kHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz
	Duplex Mode

	n46
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	

	n96
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	

	n102
	15
	105
	216
	
	
	
	HD

	
	30
	50
	105
	160
	216
	270
	

	
	60
	24
	50
	75
	100
	132
	


· WF:
· Agree on option 1.
Issue 4-1-2: REFSENS requirement
· Proposals
· Option 1: Based on RB configuration of issue 4-1-1 option 1 and 2. (OPPO, vivo) 
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)
	Duplex Mode

	n46
	15
	20, 40
	-89.2 + 10log10(NRB/105)
	TDD

	
	30
	20, 40, 60, 80, 100
	-89.4 + 10log10(NRB/50)
	

	
	60
	60, 80, 100
	-89.6 + 10log10(NRB/24)
	

	n96, n102
	15
	20, 40
	-88.7 + 10log10(NRB/105)
	TDD

	
	30
	20, 40, 60, 80, 100
	-88.9 + 10log10(NRB/50)
	

	
	60
	60, 80, 100
	-89.1 + 10log10(NRB/24)
	

	NOTE 1:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.


· Moderator note: This is to remove the square bracket. The issue 4-1-1 discussion does not influence this issue.
· WF:
· Agree on option 1.

Sub-topic 4-2 ΔRIB,4R 
· Proposals
· Option 1: It is proposed to re-use the same ΔRIB,4R as NR-U to SL-U. (OPPO)
Table 7.3F.2-2: Four antenna port reference sensitivity allowance ΔRIB,4R
Operating band
ΔRIB,4R (dB)
n46, n96, n102
-2.2


· Moderator note: This is to reuse the NR-U allowance.
· WF:
· Agree on option 1.

Sub-topic 4-3 FRC 
Issue 4-3-1: FRC for QPSK
· Proposals
· Option 1: (OPPO)
· To reuse current NR SL FRC for 15kHz SCS for QPSK, 64QAM and 256QA.
· For 30kHz SCS, up to 100MHz is supported hence the table A.7.2-2 needs to be updated with 60/80 and 100MHz added.
· For 60kHz SCS, up to 100MHz is supported hence the table A.7.2-2 needs to be updated with 60/80 and 100MHz added.
· Table A.7.2-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	4
	4
	4
	4
	4

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Transport Block Size
	
	1608
	3624
	7936
	12296
	16896

	Transport block CRC
	Bits
	16
	16
	24
	24
	24

	LDPC base graph
	
	2
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	1
	1
	1
	2
	3

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	2.25

	 value when 2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	5160
	12036
	26556
	41076
	55860

	Max. Throughput averaged over 100ms
	Mbps
	0.1608
	0.3624
	0.7936
	1.2296
	1.6896

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


· Table A.7.2-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	4
	4
	4
	4
	[4]
	[4]
	[4]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	[QPSK]
	[QPSK]
	[QPSK]

	Transport Block Size
	
	1608
	3624
	5632
	7936
	[12296]
	[16392]
	[21000]

	Transport block CRC
	Bits
	16
	16
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	2
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	[2]
	[2]
	[3]

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	[2.25]
	[2.25]
	[2.25]

	 value when 2nd stage SCI rate match
	
	7
	1
	1
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	5160
	12036
	18636
	26556
	[41076]
	[55860]
	[70116]

	Max. Throughput averaged over 100ms
	Mbps
	0.3216
	0.7248
	1.1264
	1.5872
	[2.4592]
	[3.2784]
	[4.2]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


· Table A.7.2-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, QPSK)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	4
	4
	4
	4
	[4]
	[4]
	[4]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	[QPSK]
	[QPSK]
	[QPSK]

	Transport Block Size
	
	456
	1608
	2536
	3624
	[5504]
	[7936]
	[10248]

	Transport block CRC
	Bits
	16
	16
	16
	16
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	2
	2
	2
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	1
	1
	1
	[1]
	[1]
	[2]

	Beta offset for 2nd stage SCI
	
	2.25
	2.25
	2.25
	2.25
	[2.25]
	[2.25]
	[2.25]

	 value when 2nd stage SCI rate match
	
	7
	7
	7
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	1464
	5160
	8328
	12036
	[18636]
	[26556]
	[34476]

	Max. Throughput averaged over 100ms
	Mbps
	0.1824
	0.6432
	1.0144
	1.4496
	[2.2016]
	[3.1744]
	[4.0992]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.



· WF:
· Agree on option 1.
Issue 4-3-2: FRC for 16QAM
· Proposals
· Option 1: (OPPO)
· Table A.7.3-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	24
	24
	24
	24
	24

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Transport Block Size
	
	11528
	27144
	60456
	92200
	127080

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	4
	8
	11
	16

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when 2nd stage SCI rate match
	
	7
	1
	1
	1
	1

	Binary Channel Bits per Slot
	
	15336
	35964
	79524
	123084
	167436

	Max. Throughput averaged over 100ms
	Mbps
	1.1528
	2.7144
	6.0456
	9.22
	12.708

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


· Table A.7.3-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	24
	24
	24
	24
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	[64QAM]
	[64QAM]
	[64QAM]

	Transport Block Size
	
	11528
	27144
	42016
	60456
	[92200]
	[125016]
	[155776]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	2
	4
	5
	8
	[11]
	[15]
	[19]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when 2nd stage SCI rate match
	
	7
	1
	1
	1
	[1]
	[1]
	[1]

	Binary Channel Bits per Slot
	
	15336
	35964
	55764
	79524
	[123084]
	[167436]
	[210204]

	Max. Throughput averaged over 100ms
	Mbps
	2.3056
	5.4288
	8.4032
	12.091
	[18.44]
	[25.0032]
	[31.1552]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


· TableA.7.3-3: Fixed reference channel for V2X receiver requirements (SCS 60 kHz, 64QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	24
	24
	24
	24
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	64QAM

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	[64QAM]
	[64QAM]
	[64QAM]

	Transport Block Size
	
	3240
	11528
	18960
	27144
	[42016]
	[59432]
	[77896]

	Transport block CRC
	Bits
	16
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	2
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	2
	3
	4
	[5]
	[8]
	[10]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when 2nd stage SCI rate match
	
	7
	7
	7
	1
	
	
	

	Binary Channel Bits per Slot
	
	4248
	15336
	24840
	35964
	[55764]
	[79524]
	[103284]

	Max. Throughput averaged over 100ms
	Mbps
	1.296
	4.6112
	7.584
	10.858
	[16.8064]
	[23.7728]
	[31.1584]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


· WF:
· Agree on option 1.

Issue 4-3-3: FRC for 256QAM
· Proposals
· Option 1:
· Table A.7.4-1: Fixed reference channel for V2X receiver requirements (SCS 15 kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	53
	10
	20
	30
	40

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Subchannel size
	
	12
	10
	15
	10
	12

	Allocated resource blocks
	
	24
	50
	105
	160
	216

	MCS Index
	
	23
	23
	23
	23
	23

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Transport Block Size
	
	15880
	36896
	81976
	127080
	172176

	Transport block CRC
	Bits
	24
	24
	24
	24
	24

	LDPC base graph
	
	1
	1
	1
	1
	1

	Number of Code Blocks per Slot
	
	2
	5
	10
	16
	21

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	6.25

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	3

	Binary Channel Bits per Slot
	
	20544
	48000
	106080
	164160
	223296

	Max. Throughput averaged over 100ms
	Mbps
	1.588
	3.6896
	8.1976
	12.708
	17.218

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
NOTE 3:  The CBW is only applicable for PS UE in n14.


· Table A.7.4-2: Fixed reference channel for V2X receiver requirements (SCS 30 kHz, 256QAM)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	[30]
	[30]
	[30]

	Subchannel size
	
	12
	10
	15
	15
	[10]
	[12]
	[15]

	Allocated resource blocks
	
	24
	50
	75
	105
	[160]
	[216]
	[270]

	MCS Index
	
	23
	23
	23
	23
	[24]
	[24]
	[24]

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	[256QAM]
	[256QAM]
	[256QAM]

	Transport Block Size
	
	15880
	36896
	58384
	81976
	[127080]
	[172176]
	[217128]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	2
	5
	7
	10
	[16]
	[21]
	[26]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	[3]
	[3]
	[3]

	Binary Channel Bits per Slot
	
	20544
	48000
	74400
	106080
	[164160]
	[223296]
	[280320]

	Max. Throughput averaged over 100ms
	Mbps
	3.176
	7.3792
	11.677
	16.395
	[25.416]
	[34.4352]
	[43.4256]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


· Table A.7.4-3: Fixed reference channel for V2X receiver requirements (SCS 60kHz, 256QAM)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10
	20
	30
	40
	60
	80
	100

	Subcarrier spacing
	kHz
	60
	60
	60
	60
	[60]
	[60]
	[60]

	Subchannel size
	
	10
	12
	12
	10
	[15]
	[15]
	[15]

	Allocated resource blocks
	
	10
	24
	36
	50
	[75]
	[105]
	[135]

	MCS Index
	
	23
	23
	23
	23
	[23]
	[23]
	[23]

	MCS Table for TBS determination
	256QAM

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM
	[256QAM]
	[256QAM]
	[256QAM]

	Transport Block Size
	
	4480
	15880
	25608
	36896
	[57376]
	[81976]
	[106576]

	Transport block CRC
	Bits
	24
	24
	24
	24
	[24]
	[24]
	[24]

	LDPC base graph
	
	1
	1
	1
	1
	[1]
	[1]
	[1]

	Number of Code Blocks per Slot
	
	1
	2
	4
	5
	[7]
	[10]
	[13]

	Beta offset for 2nd stage SCI
	
	6.25
	6.25
	6.25
	6.25
	[6.25]
	[6.25]
	[6.25]

	 value when  2nd stage SCI rate match
	
	3
	3
	3
	3
	[3]
	[3]
	[3]

	Binary Channel Bits per Slot
	
	5760
	20544
	33216
	48000
	[74400]
	[106080]
	[137760]

	Max. Throughput averaged over 100ms
	Mbps
	1.792
	6.352
	10.243
	14.758
	[22.9504]
	[32.7904]
	[42.6304]

	NOTE 1:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 2:	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.


· WF:
· Agree on option 1.

RRM part
Agreement of WF R4-2314349
Issue 2-1: Transmit timing error requirement
· < Agreement>
· Te requirements of UE transmit timing of SyncRef UE as a synchronization reference source
· If RAN1 has agreement for 60kHz SCS for S-SSB, existing Te requirement can be reused for SL-U.
· The conditions to apply the requirements are 
· When using SyncRefUE as the synchronization reference source, the SL UE shall meet the (Te) timing requirements provided that at least one S-SSB is available at the UE during the last 160 ms.

Issue 3-1: Requirements for SyncRef UE as a synchronization reference source (x_max)
· < Agreement>
	· For information what is the value ‘x’ and ‘x_max’, the agreement for requirements for initiation/cease of SLSS transmission in the last RAN4 meeting is as follow:
· Extending the measurement period to 4+x S-SSB periods, x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. FFS for detailed description and x_max.


· x_max = [4 or 6]
· FFS if further updates are needed subject to RAN1 agreements on the number of additional SSB occasions

Issue 3-2: When exceeding the maximum unavailable S-SSB periods (allowed LBT failures) during the evaluation
· <Agreement>
· Send LS to RAN2 asking clear behaviour to transmit SLSS when exceeding the maximum unavailable S-SSB period (allowed LBT failure)

Issue 3-3: NR-U gNB as a synchronization reference source
· <Agreement>
· No need to send LS

Issue 4-1: Detection requirements for SyncRef UE that is synchronized
· <Agreement>
· For SyncRef UE synchronized to GNSS directly or indirectly when GNSS is of higher priority
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection/reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as (A) at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of (B) for the purpose of selection/reselection to the SyncRef UE.
· A: (1.6+1.6*x1) seconds 
· B: 30% of its SLSS transmissions during the Tdetect,SyncRef UE_V2X
· FFS: The values x1 is the number 1.6s detection windows with at least 1 unavailable S-SSB period in the three selected S-SSB period for S-SSB search, and which of the three S-SSB periods in the 1.6s detection window are selected is up to UE implementation. x1 < x1_max, and FFS on x1_max.
· For other cases
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection/reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as (C) at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of (D) for the purpose of selection/reselection to the SyncRef UE.
· C: (8+8*x2) seconds 
· D: 6% of its V2X data and SLSS transmissions during the Tdetect,SyncRef UE_V2X
· FFS: The value x2 is the number of 8s detection windows with at least 1 unavailable S-SSB period in the 480ms search windows in each 8s period, and the location of the 480ms search windows is up to UE implementation. x2 < x2_max, and FFS on x2_max.

Issue 4-2: Rx dropping rate
· < Agreement>
· Reuse the legacy Rx dropping rate requirements for SL-U 

Issue 4-3: Requirement for Tmeasure,PSBCH-RSRP (y_max)
· <Agreement>
	· For information what is the value ‘y’ and ‘y_max’, the agreement for requirements for Tmeasure,PSBCH-RSRP in the last RAN4 meeting is as follow:
	· SL-DRX cycle [ms]
	· Tmeasure,PSBCH-RSRP [ms]

	· No SL-DRX
	· (2 + y)*160

	· SL-DRX cycle ≤ 160ms
	· (2 + y)*160

	· SL-DRX cycle > 160ms
	· (2 + y)*SL-DRX cycle


· y is the S-SSB periods in which the SLSS is not available due to LBT failures and FFS for detailed description and y_max which is capped.


· y_max = [2 or 4]
· FFS if further updates are needed subject to RAN1 agreements on the number of additional SSB occasions

Issue 4-4: Requirement when exceeding the maximum allowed LBT failures
· <Agreement>
· Add Note in requirement table below. 
· The wording on Note can be further polished in the CR phase.
	SL-DRX cycle [ms]
	Tmeasure,PSBCH-RSRP [ms]

	No SL-DRX
	(2 + y)*160

	SL-DRX cycle ≤ 160ms
	(2 + y)*160

	SL-DRX cycle > 160ms
	(2 + y)*SL-DRX cycle

	Note:   Upon y exceeding y_max, the UE shall not select the measured candidate SyncRef UE based on the measurement result.



Issue 5-1: SL-RSRP measurement requirement
· <Agreement>
· RAN4 to decide whether to reuse legacy requirements apply to SL-U in the next RAN4 meeting based on RAN1’s final conclusion


Co-channel coexistence for LTE sidelink and NR sidelink
· Progress made in RAN4#108

Agreement of WF R4-2314738:
2-1-2: RF requirement impact due to NR 2nd slot power limitation of RAN1 agreement for LTE SL and NR SL co-channel coexistence scenario
WF: 
· Discuss whether and how to capture the RAN1 constraint on not increasing transmit power difference in two consecutive slots overlapping the same LTE SL subframe for sidelink co-channel coexistence between NR and LTE V2X, when NR SL is configured for 30kHz SCS
· Option 1: In case that clarification in PUMAX,f,c requirement is deemed necessary it could be clarified that PUMAX,f,c tolerances are increased in case of co-channel coexistence or that PUMAX.f.c needs to be measured using the 1st slot only
· Option 2: Others

RRM part
Agreement of WF R4-2314350
Issue 2-1: Requirements for the dynamic resource sharing co-channel coexistence solution
· Agreements
· Do not introduce new requirements for dynamic resource sharing co-channel coexistence solution
· The existing requirements for SL-RSRP would apply for measurements for dynamic resource sharing co-channel coexistence solution
Issue 2-2: Requirements for solution of FDM based resource pool partitioning
· Agreements
· No need for RAN4 to consider RRM requirements for FDM based semi-static co-channel coexistence between NR SL and LTE SL.


NR sidelink con-current operation
· Progress made in RAN4#108

Agreement of WF R4-2314738:
1-2-1: MSD for Uu@Licensed and SL@Un-licensed
Agreement:
· Reuse MSD requirements of inter band CA_n46-n78 for con-current operation with Uu@78 + SL@n46



2.4.2	Remaining Open issues
Below UE RF open issues have been captured in WF R4-2314738
1-1-1: MOP for Uu@Licensed and SL@Un-licensed
· Proposals: 
· Option 1: Defines MOP per UE as the total transmitted power from each operating band
· Option 2: Define MOP per each operating band in Rel-18 
· WF: 
· Further discuss this issue with Issue 1-1-2 as a whole package in the next meeting.

1-1-2: Configured transmitted power for Uu@Licensed and SL@Un-licensed
· Proposals: 
· Option 1: Apply the principle of the configured transmitted power of NR inter-band CA for the total UE configured maximum output power PCMAX (p,q) in a slot p of NR uplink carrier and a slot q of NR sidelink 
· PCMAX_L (p,q) =  MIN {10log10 [pCMAX_L,c,NR (p)+ pCMAX_L,c,SL (q)], PPowerClass_CA, PEMAX,CA}
· PCMAX_H (p,q) = MIN {10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,SL (q)], PPowerClass_CA, PEMAX,CA}
· Option 2: Consider the maximum total transmit power (e.g., PEMAX,con-current) 
· Option 3: Follow the same approach as Rel-17 inter-band concurrent operation
· WF: 
· Further discuss this issue in the next meeting.

Below UE RF open issues have been captured in WF R4-2314739
Topic #1: System parameter for SL intra-band contiguous CA
· <Way forward>: Consider to add the restrictions on the channel spacing for SL CA, to maintain the orthogonality for the intra-band two carriers with LTE-V.

Topic #2: Tx Requirements for SL intra-band contiguous CA
[bookmark: _Hlk143865072]Issue 2-1: Methodology on Tx requirements for SL intra-band contiguous CA
· <Way forward >: FFS: Take the requirements for 
· LTE V2X intra-band contiguous CA or LTE intra-band contiguous CA 
· NR intra-band contiguous CA
· as baseline.
Encourage companies to provide results based on the preferred methodology. Make decision for the suitable manner for SL CA in next meeting based on the inputs.
Issue 2-3: Configured transmitted power for sidelink intra-band CA
· <Way forward >: FFS the baseline for configured transmitted power for sidelink intra-band CA
· LTE V2X intra-band contiguous CA
· LTE intra-band contiguous CA
· NR intra-band contiguous CA

Issue 2-4: Transmit ON/OFF time mask for SL con-current operation with CA
· <Way forward >: 
· Define the switching time mask between NR SL CA operation and LTE/NR V2X operation in Band47/n47
· FFS: The optimization for symbol-level switching time

Issue 2-7: Simulation results
· <Way forward >: Encourage companies to provide more input of MPR/A-MPR simulations based on the agreed assumptions.

Below RRM open issues have been captured in WF R4-2314349
<FFS>
Issue 1-1: The term of SyncRef UE is not available
· Option 1 (Ericsson): The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions in every S-SSB period are not available during the last y ms; otherwise the SyncRef UE in SL-U is considered as available at the UE
· Option 2 (Nokia): RAN4 can consider defining y ms capped by y_max based on the previous measured values of PSBCH-RSRP of SyncRef UE.

Issue 4-5: Requirements for fast sync SyncRef UE detection 
<FFS>
· Option 1 (Qualcomm): Since both the sync SyncRef UE and async SyncRef UE detection times (1.6+x*1.6; 8+x*8 seconds) can be long with LBT failures of the newly detectable SyncRef UEs, we can speed up sync SyncRef UE search by allowing more SLSS Tx drop, e.g. allow 50% SLSS Tx drop and require 0.96+x*0.96 seconds detection time when the following conditions are satisfied 
· No detected SyncRef UE is available, or
· The RSRP of the current SyncRef UE as sync source is lower than a threshold of z.
· z can follow the SLSS evaluation threshold, or a separately configured threshold.
· Option 2 (Nokia): RAN4 can discuss this requirement based on the agreement on new S-SSB design in RAN1

Issue 4-6: Tx dropping for SyncRef UE detection
<FFS>
· Option 1 (Qualcomm): 
· When GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority, an SL-U UE should be allowed to drop SLSS transmission besides data transmission to search for new SyncRef UE, at least when the current synchronization source is weak or experiencing too many consecutive LBT failures.
· An SL-U UE should transmitting SLSS when its SyncRef UE source experiences many LBT failures in SLSS transmissions.
· in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies.
· Option 2 (Ericsson): No need to modify the Tx or Rx dropping rate provided that conditions on the maximum allowed LBT failures are met.

Issue 6-1: RSSI measurement
<FFS>
· Option 1 (MediaTek, Ericsson, Huawei): Existing requirements can be reused for SL-U
· Option 2 (Xiaomi): The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission
· Option 3 (Nokia): The revision of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.

Issue 7-1: Interruption requirements
<FFS>
· Option 1 (MediaTek): Open to discuss whether and how to consider the interruption on WAN due to LBT operation
· Option 2 (LGE): Allow interruption to WAN due to LBT operation during SL-DRX off duration, and the requirements in clause 12.7.4 in TS38.133 could apply
· Option 3 (LGE): When SL-DRX is configured, no interruption is allowed during COT duration if the COT is shared.
· Option 4 (Nokia): RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.
· Option 5 (Ericsson, Huawei): No impact on interruption requirements due to sidelink operation on a unlicensed carrier

Issue 7-2: Handling Interruption requirements
<FFS>
· Option 1 (Nokia): RAN4 to discuss on how to handle interruption to WAN based on the:
· Option 1a: Priority of the SL-U and Uu traffic
· Option 1b: MCSt configuration of SL transmission at the TX UE
· Option 1c: SL-DRX reconfiguration from the TX UE to the RX UE
· Option 1d: CAPC value of associated SL transmission

Issue 8-1: Impact on RRM requirement due to new S-SSB design
<FFS>
· Proposal 1 (LGE): RAN4 needs to study combining repeated S-SSB when requirements are defined, and needs to wait for the final RAN1 conclusion for S-SSB design.
· Proposal 2 (OPPO): If multiple S-SSB repetitions are (pre-)configured within single RB set, UE should measure all S-SSB repetitions.
· Proposal 3(OPPO): For multiple RB sets, UE should measure S-SSB on RB sets with fixed transmission power only
· If Alt 1 is agreed in RAN1, UE shall only measure S-SSB on anchor RB set
· If Alt 2 is agreed in RAN1, UE should attempt to receive S-SSB on all RB sets. After measuring an available S-SSB on one RB set, whether to continue measuring S-SSB on the remaining RB sets is up to UE implementation.
· Proposal 4 (Nokia): RAN4 can wait for RAN1 agreements on the new S-SSB design.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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[237] R2-2307092	Discussion on ’TX Profile’	OPPO, Nokia, Nokia Shanghai Bell, vivo, NEC, MediaTek Inc., Samsung
[238] R2-2307353	Discussion on CSI report for Carrier Aggregation	SHARP Corporation
[239] R2-2307091	Discussion on Carrier Aggregation	OPPO
[240] R2-2307201	Discussion on remaining issues of SL-CA enhancements	LG Electronics
[241] R2-2307384	Discussion on remaining issues of SL CA	NEC
[242] R2-2307404	SL RLF in SL CA	Fujitsu
[243] R2-2307482	Discussion on sidelink CA	ZTE Corporation, Sanechips
[244] R2-2307559	Discussion on NR Sidelink CA	CATT
[245] R2-2307574	Discussion on SL CA enhancements	Huawei, HiSilicon
[246] R2-2307718	SL CA for unicast	TCL
[247] R2-2307726	Discussion on carrier aggregation for NR sidelink	Xiaomi
[248] R2-2307819	Further discussion on Sidelink CA	Apple
[249] R2-2307907	Aspects of SL CA	Ericsson
[250] R2-2307975	Further discussion on the support of CA for NR Sidelink Mode-2	vivo
[251] R2-2307995	Discussion on multi-carrier operation for NR SL	Lenovo
[252] R2-2308378	Considering Survival Time Requirement for SL	InterDigital, Lenovo
[253] R2-2308379	Carrier Aggregation for NR SL for Unicast	InterDigital
[254] R2-2308466	Remaining issues for SL CA	Samsung
[255] R2-2308592	Discussion on SL CA	Qualcomm
[256] R2-2308747	Support of NR SL CA	Nokia, Nokia Shanghai Bell
[257] R2-2307976	Further Discussion on SA2 Reply LS on SL CA	vivo
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[258] R4-2311411	Discussion on RRM core requirementsfor R18 NR SL CA	MediaTek Inc.
[259] R4-2311412	Discussion on RRM core requirements for SL unlicensed operation	MediaTek Inc.
[260] R4-2311413	Discussion on RRM impacts for LTE SL and NR SL coexistence	MediaTek Inc.
[261] R4-2311528	Consideration on SL-U UE’s remaining RF requirements	Meta Ireland
[262] R4-2311529	Consideration on UE RF requirements for Intra-band contiguous SL CA in ITS spectrum	Meta Ireland
[263] R4-2311530	Remaining RF requirements for inter-band concurrent operation between NR Uu @n78  and SL-U @n46	Meta Ireland
[264] R4-2311532	TP for TR 38.786 on the remaining UE RF requirements for SL-U UE	Meta Ireland
[265] R4-2311537	TP for TR 38.786 on the updated RF requirements for NR SL CA operation	Meta Ireland
[266] R4-2311782	SL enhancement RRM discussion	Qualcomm, Inc.
[267] R4-2311843	Discussion on RRM core requirements for sidelink CA	Xiaomi
[268] R4-2311844	Discussion on RRM core requirements for SL unlicensed operation	Xiaomi
[269] R4-2311845	Discussion on RRM core requirements for Co-channel coexistence for LTE SL and NR SL	Xiaomi
[270] R4-2312242	UE RF requirements of con-current operation on Uu and sidelink	LG Electronics
[271] R4-2312262	TP to TR on con-current operation on Uu and sidelink	LG Electronics
[272] R4-2312264	UE RF requirements of SL CA	LG Electronics
[273] R4-2312266	TP for TR 38.786 on the SLCA channel bandwidth and MPR	LG Electronics
[274] R4-2312269	Discussion on NR sidelink CA operation 	LG Electronics Inc.
[275] R4-2312271	Discussion on NR sidelink unlicensed operation	LG Electronics Inc.
[276] R4-2312273	LS on NR-U gNB as a synchronization reference source for SL-U	LG Electronics Inc.
[277] R4-2312583	Discussion on regulation note for SL-U	vivo
[278] R4-2312584	Further discussion on system parameters for SL-U	vivo
[279] R4-2312585	TP on system parameters for SL unlicensed operation for single CC	vivo
[280] R4-2312586	Remaining UE Rx RF issues for SL-U	vivo
[281] R4-2312587	Further discussion on con-current operation	vivo
[282] R4-2312588	Further discussion on SL CA	vivo
[283] R4-2312618	Discussions on RRM requirements for sidelink unlicensed	Ericsson
[284] R4-2312619	CR on RRM requirements for sidelink unlicensed	Ericsson
[285] R4-2312620	Discussions on RRM requirements for sidelink CA	Ericsson
[286] R4-2312621	Discussions on Co-channel coexistence for LTE SL and NR SL	Ericsson
[287] R4-2312678	On RRM requirements of NR sidelink CA operation	OPPO
[288] R4-2312679	On RRM requirements for NR SL-U	OPPO
[289] R4-2312680	On RRM requirements for Co-channel coexistence for LTE SL and NR SL	OPPO
[290] R4-2312689	Discussion on MPR of SL-U	Xiaomi
[291] R4-2312753	Discussion on Sidelink on a single unlicensed spectrum	Huawei, HiSilicon
[292] R4-2312754	On sidelink CA	Huawei, HiSilicon
[293] R4-2312759	TR38.786 v0.3.0 for SL evoluation	OPPO
[294] R4-2312880	Discussion on RRM requirements for SL-U operations	Huawei, HiSilicon
[295] R4-2312881	Discussion on RRM requirements for SL CA operations	Huawei, HiSilicon
[296] R4-2312883	Sidelink PSSCH/PSCCH MPR in unlicensed spectrum	Qualcomm Incorporated
[297] R4-2312904	n47 Sidelink CA	Qualcomm Incorporated
[298] R4-2312987	general consideration on SL-U MPR A-MPR	OPPO
[299] R4-2312988	on SL-U MPR simulation results	OPPO
[300] R4-2312989	draft CR 38.101-1 SL-U TX requirement	OPPO
[301] R4-2312990	on remaining issue for sidelink TX requirement	OPPO, CAICT
[302] R4-2312991	draft CR 38.101-1 SL-U RX requirement	OPPO
[303] R4-2312992	on remaining issue for sidelink RX requirement	OPPO
[304] R4-2312993	on remaining issue for sidelink con-current operation	OPPO
[305] R4-2312994	on sidelink CA requirement	OPPO
[306] R4-2312995	on remaining issue for LTE SL and NR SL coexistence	OPPO
[307] R4-2313032	RF requirements for co-channel coexistence for LTE sidelink and NR sidelink	Nokia, Nokia Shanghai Bell
[308] R4-2313100	On System parameters (channel bandwidth, channel arrangement) for NR sidelink evolution	LG Electronics Finland
[309] R4-2313102	On Tx requirements for NR sidelink evolution	LG Electronics Finland
[310] R4-2313164	TP for TR 38.786 on the SL-U MPR and A-MPR	LG Electronics Finland
[311] R4-2313213	Views on NR V2 Sidelink CA in Rel-18	Volkswagen AG
[312] R4-2313288	Discussion on SL-U impact on RRM requirements 	Nokia, Nokia Shanghai Bell
[313] R4-2313320	RRM requirements for co-channel coexistence for LTE sidelink and NR sidelink 	Nokia, Nokia Shanghai Bell
[314] R4-2313494	Discussion on Sidelink on a single unlicensed spectrum	Huawei Technologies France
[315] R4-2313533	RRM Requirements for NR Sidelink CA	Nokia, Nokia Shanghai Bell
[316] R4-2313815	On SL-U MPR	Skyworks Solutions Inc.
[317] R4-2314174	Topic summary for [108][229] NR_SL_enh2_part1	Moderator (LGE)
[318] R4-2314175	Topic summary for [108][230] NR_SL_enh2_part2	Moderator (OPPO)
[319] R4-2314229	Topic summary for [108][147] NR_SL_enh2_UERF_part1	Moderator (OPPO)
[320] R4-2314230	Topic summary for [108][148] NR_SL_enh2_UERF_part2	Moderator (LGE)
[321] R4-2314231	Topic summary for [108][149] NR_SL_enh2_UERF_part3	Moderator (Huawei)
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