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R1-2307531
Higher layer parameters list for Rel-18 NR sidelink evolution WI
OPPO,Huawei, HiSilicon, LG Electronics

9.4.1 Support of sidelink on unlicensed spectrum

Focus on FR1 unlicensed bands (n46 and n96/n102).
9.4.1.1 Channel access mechanism
Including evaluation methodology for unlicensed channel access (if any).
R1-2306439
Discussion on channel access mechanism for sidelink on unlicensed spectrum
FUTUREWEI

R1-2306446
On Channel Access Mechanism for SL-U
Nokia, Nokia Shanghai Bell

R1-2306457
SL-U Channel Acces Mechanism Discussion
CableLabs

R1-2306521
Channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2306645
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2306749
Channel access mechanism for sidelink on unlicensed spectrum
vivo

R1-2306791
Discussion on channel access mechanism for SL-U
KRRI

R1-2306817
Discussion on Channel Access Mechanisms
Johns Hopkins University APL

R1-2306909
Discussion on channel access mechanism for SL-unlicensed
Sony

R1-2307086
Remaining issues on channel access mechanism for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2307111
Channel Access of Sidelink on Unlicensed Spectrum
NEC

R1-2307161
Discussion on channel access mechanism for SL-U
Fujitsu

R1-2307195
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CMCC

R1-2307226
Channel access mechanism for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2307277
Discussion on channel access mechanism for sidelink on FR1 unlicensed spectrum
Apple

R1-2307384
Remaining issues on SL-U channel access mechanism
xiaomi

R1-2307426
Discussion on channel access mechanism for NR sidelink evolution
Sharp

R1-2307474
Discussion on channel access mechanism in SL-U
NTT DOCOMO, INC.

R1-2307532
Remaining issues on SL-U channel access mechanism and resource allocation
OPPO

R1-2307599
Discussion on channel access mechanism for SL-U
ZTE, Sanechips

R1-2307630
Sidelink channel access on unlicensed spectrum
Panasonic

R1-2307677
On channel access mehanism for sidelink on FR1 unlicensed spectrum
Samsung

R1-2307744
Discussion on channel access mechanism for sidelink on unlicensed spectrum
ETRI

R1-2307761
Discussion of channel access mechanism for sidelink in unlicensed spectrum
Transsion Holdings

R1-2307782
Sidelink channel access on unlicensed spectrum
InterDigital, Inc.

R1-2307865
Considerations on channel access mechanism of SL-U
CAICT

R1-2307925
Channel Access Mechanism for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2307974
Discussion on channel access mechanism for sidelink on unlicensed spectrum
LG Electronics

R1-2308023
NR Sidelink Unlicensed Channel Access Mechanisms
Fraunhofer HHI, Fraunhofer IIS

R1-2308074
Discussion on channel access mechanism
MediaTek Inc.

R1-2308100
Channel Access Mechanism for SL-U
ITL

R1-2308107
Channel access mechanism for SL-U
Ericsson

R1-2308117
Discussion on channel access mechanism for SL-U
WILUS Inc.

R1-2308280
FL summary #1 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

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.

R1-2308281
FL summary #2 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

R1-2308282
FL summary #3 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

R1-2308283
FL summary #4 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

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. 
R1-2308284
FL summary #5 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

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:

· [image: image2.png]


=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

· A candidate multi-slots resource [image: image4.png]Ly



  is defined as a set of [image: image6.png]


 contiguous sub-channels starting from sub-channel [image: image8.png]
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· For interlaced RB based
· A candidate multi-slots resource [image: image14.png]S



 is defined as a set of [image: image16.png]


 contiguous sub-channels starting from sub-channel [image: image18.png]
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 contiguous RB sets starting from RB set z.
· A candidate single-slot resource [image: image26.png]S



 is defined as a set of [image: image28.png]


 contiguous sub-channels starting from sub-channel [image: image30.png]
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 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
R1-2308285
FL summary for AI 9.4.1.1: SL-U channel access mechanism (EOM)
Moderator (OPPO)

Agreement
In Mode 2 resource allocation,

· The higher layer can indicate a “number of consecutive slots for MCSt” ([image: image36.png]Nslnt.ML‘St



) 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 [image: image38.png]


 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 [image: image40.png]


, 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

Comeback for draft LS to RAN2
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.
9.4.1.2 Physical channel design framework
R1-2306440
Discussion on physical channel design for sidelink on unlicensed spectrum
FUTUREWEI

R1-2306447
On Physical Channel Design Framework for SL-U
Nokia, Nokia Shanghai Bell

R1-2306522
Physical channel design for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2306646
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2306750
Physical channel design framework for sidelink on unlicensed spectrum
vivo

R1-2306792
Discussion on physical channel design framework for SL-U
KRRI

R1-2306910
Discussion on physical channel design framework for SL-unlicensed
Sony

R1-2307087
Remaining issues on physical channel design framework for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2307113
Discussion on physical channel design framework
NEC

R1-2307196
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CMCC

R1-2307227
Physical layer design framework for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2307278
On Sidelink Physical Channel Design Framework for Unlicensed Spectrum
Apple

R1-2307385
Remaining issues on SL-U physical channel structures and procedures
xiaomi

R1-2307427
Discussion on physical channel design framework for NR sidelink evolution on unlicensed spectrum
Sharp

R1-2307475
Discussion on channel design framework in SL-U
NTT DOCOMO, INC.

R1-2307533
Remaining issues on SL-U PHY channel designs and procedures
OPPO

R1-2307600
Discussion on physical layer structures and procedures for SL-U
ZTE, Sanechips

R1-2307631
Physical channel design for sidelink on unlicensed spectrum
Panasonic

R1-2307678
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Samsung

R1-2307745
Discussion on physical channel design framework for SL-U
ETRI

R1-2307762
Discussion of physical channel design for sidelink in unlicensed spectrum
Transsion Holdings

R1-2307783
SL U physical layer design framework
InterDigital, Inc.

R1-2307860
Discussion on channel design for SL-U
ASUSTeK

R1-2307926
Physical Channel Design for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2307975
Discussion on physical channel design framework for sidelink on unlicensed spectrum
LG Electronics

R1-2308024
NR Sidelink Unlicensed Physical Channel Design
Fraunhofer HHI, Fraunhofer IIS

R1-2308075
Discussion on physical channel design framework
MediaTek Inc.

R1-2308108
PHY channel design framework for SL-U
Ericsson

R1-2308118
Discussion on PHY channel design framework for SL-U
WILUS Inc.
R1-2308262
FL summary#1 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

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 [image: image42.png]BSECH
MEREH



 for current PSFCH occasion

· Step 2: Index [image: image44.png]BSECH
MEREH



 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 [image: image46.png]Poff<et anchor



 to limit the maximum power as below (changes to legacy NR SL is marked in red)

· [image: image48.png]P 558 anchor(1) = min(Peviax — Posrser anchor Pos-sss +1010g10(2* - ME5*F) +
s _ssg- PL)



 [dBm]
· FFS value range of [image: image50.png]Poffser anchor



 
· Note: if [image: image51.png]Poff<et anchor



 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 [image: image53.png]Ps_ssg anchor




· Then, UE allocates remaining power [image: image55.png]


 equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where [image: image57.png]2emax — N * Ps_ssp anchor




· Alt 1-2: 

· On non-anchor RB set, there is an offset [image: image59.png]Poffset non anchor



 to limit the maximum power as below (changes to legacy NR SL is marked in red)

· [image: image61.png]Ps 558 non anchor (£) = Min(Persaxt = Porset non anchor-Pos-sss +
10log,o(2% - M355%8) + as_sqp - PL)



 [dBm]
· FFS value range of [image: image63.png]Poffset non anchor



 
· Alt 1-3:

· UE first allocates power to anchor RB set, assume the power is [image: image65.png]Ps_ssg anchor




· Then, UE allocates remaining power [image: image67.png]


 equally to all other used RB sets, where [image: image69.png]2emax — N * Ps_ssp anchor



 (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 [image: image71.png]Porreos



 to limit the maximum power as below (changes to legacy NR SL is marked in red)

· [image: image73.png]Py ssp (i) = min(Peyisx — PosrserPos-sss + 10109102 MR5™®) + @5 _ss5 -
PL)



 [dBm]
· [image: image75.png]P ... = 10lg(M * N)




· 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)
R1-2308263
FL summary#2 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2308264
FL summary#3 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

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 [image: image77.png]k+ (n—1)*P




· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· [image: image79.png]



· 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 [image: image81.png]k+ (n—1)*P



 

· 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[image: image83.png]


 and [image: image85.png]Lpncor



 to PHY layer, where [image: image87.png]Lpncor



 is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding [image: image89.png]


 in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Sub-Alt 1: [image: image91.png]


 is “the number of sub-channels within each RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: [image: image93.png]RBset
[RBset.





· Note: [image: image95.png]


 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.

R1-2308265
FL summary#4 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

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

· [image: image97.png]


, 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 [image: image99.png]Frisubier
MESECH subser g



 , and UE expects that [image: image101.png]Frisubier
MESECH subser g



 is a multiple of ([image: image103.png]PSFCH
NRBSet . \yPSFCH



).
· [image: image105.png]RBSet
NEBSet,



 is the number of sub-channels within one RB set
· [image: image107.png]PSFCH
NESECH



 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 [image: image109.png]PSFCH,subset]
Msubclulm



 denote the number of dedicated PRB subset(s) for “one sub-channel on one slot” on RB set i, i.e., 

· [image: image111.png]MSTCHsubsetgy) — M oFCHsubsetigy  (yRBSet . PSECEH
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· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below

· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is [image: image113.png]RESFCH
s = X NEEFEH



, where [image: image115.png]


 is the number of (pre-)configured cyclic shift pairs

· if sl-PSFCH-CandidateResourceType is configured as startSubCH,

· [image: image117.png]PSFCH —
NIFEH =1



 

· [image: image119.png]— MPSFCHsubset
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· and the [image: image121.png]PSFCH,subset]
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 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,

· [image: image123.png]PSFCH — yPSSCH
len =N o5



 

· 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 [image: image125.png]PescH
N ="



 sub-channels of the corresponding PSSCH, where [image: image127.png]PescH
N ="



 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 [image: image129.png](Pp + Myp) mod REEH



, where [image: image131.png]P, M



 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 [image: image133.png]Poff<et anchor



 to limit the maximum power as below (changes to legacy NR SL is marked in red)

· [image: image135.png]P 558 anchor(1) = min(Peviax — Posrser anchor Pos-sss +1010g10(2* - ME5*F) +
s _ssg- PL)



 [dBm], where i is slot index as in legacy
· value range of [image: image137.png]Poff<et anchor



 is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],[image: image139.png]10lg(W)



}
· 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 [image: image141.png]Ps_ssg anchor




· Then, UE allocates remaining power [image: image143.png]


 equally to other S-SSB repetitions on all other used RB sets, where [image: image145.png]Plest

cmax — N*Ps_ssp .



, where [image: image147.png]Py



 and [image: image149.png]Ps sSB anchor



 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, [image: image151.png]


 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 [image: image153.png]


 to PHY layer as in legacy NR SL

· [image: image155.png]


 is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
R1-2308266
FL summary#5 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2308267
FL summary#6 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

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

· [image: image157.png]


, 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 [image: image159.png] PSFCH,subset
Mppeor B



 , and UE expects that [image: image161.png] PSFCH,subset
Mppeor B



 is a multiple of ([image: image163.png]PSECH
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).
· [image: image165.png]RBSet
NEBset,



 is the number of sub-channels within one RB set
· [image: image167.png]PSFCH
NESECH



 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 [image: image169.png]MSFCH subset



 denote the number of dedicated interlace(s) for “one sub-channel on one slot” on RB set i, i.e., 

· [image: image171.png]PoFCH Subser,  PSFCH subset e
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· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below

· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is [image: image173.png]PSFCH __ — x . NESFCH
RESECH cs =X -NE



 [image: image176.png]


, where  is the number of (pre-)configured cyclic shift pairs

· if sl-PSFCH-CandidateResourceType is configured as startSubCH,

· [image: image178.png]


 

· [image: image180.png]— MPSFCHsubset
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· and the [image: image182.png]MSFCH subset



 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,

· [image: image184.png]PSFCH — yPSSCH
Nl‘/w =N_ oo



 

· 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 [image: image186.png]NFsscH
il



 sub-channels of the corresponding PSSCH, where [image: image188.png]NFsscH
il



 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 [image: image190.png](Pip + M;p)mod RESECH



 [image: image193.png]P, M



, 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

9.4.2 Co-channel coexistence for LTE sidelink and NR sidelink
For RAN1#114, discussion will only focus on higher layer signalling related to CoEx.
R1-2306448
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Nokia, Nokia Shanghai Bell

R1-2306751
Co-channel coexistence for LTE sidelink and NR sidelink
vivo

R1-2307088
Remaining issues on co-channel coexistence for LTE sidelink and NR sidelink
CATT, GOHIGH

R1-2307279
On Higher Layer Signalling Related to Co-channel Coexistence
Apple

R1-2307386
Discussion on co-channel coexistence for LTE and NR sidelink
xiaomi

R1-2307428
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sharp

R1-2307534
Discussion on higher layer parameter for co-channel coexistence
OPPO

R1-2307601
Higher layer signaling for NR sidelink and LTE sidelink co-channel coexistence
ZTE, Sanechips

R1-2307679
Remaining details on co-channel coexistence for LTE sidelink and NR sidelink
Samsung

R1-2307784
Co-channel coexistence for LTE sidelink and NR sidelink
InterDigital, Inc.

R1-2307927
Co-channel Coexistence Between LTE SL and NR SL
Qualcomm Incorporated

R1-2308109
Discussion on co-channel coexistence between LTE sidelink and NR sidelink
Ericsson

R1-2308141
Co-channel coexistence for LTE sidelink and NR sidelink
Huawei, HiSilicon

9.4.3 Enhanced sidelink operation on FR2 licensed spectrum

Work on this sub-agenda item is to continue as a ‘study’ only objective.

R1-2306449
On Beam Management for Sidelink in FR2
Nokia, Nokia Shanghai Bell

R1-2306523
Enhanced sidelink operation on FR2 licensed spectrum
Huawei, HiSilicon

R1-2306647
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Spreadtrum Communications

R1-2306685
Discussion on sidelink beam management on FR2 licensed spectrum
TOYOTA InfoTechnology Center

R1-2306752
Enhanced sidelink operation on FR2 licensed spectrum
vivo

R1-2306818
Discussion on Enhanced Sidelink Operation on FR2 Licensed Spectrum
Johns Hopkins University APL

R1-2306847
On Sidelink Operation in FR2 Licensed Spectrum
Intel Corporation

R1-2306911
Discussion on sidelink beam management on FR2 licensed spectrum
Sony

R1-2307089
Discussion on enhanced sidelink operation on FR2 licensed spectrum
CATT

R1-2307114
Discussion on sidelink operation on FR2 licensed spectrum
NEC

R1-2307197
Discussion on sidelink enhancements on FR2 licensed spectrum
CMCC

R1-2307228
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Lenovo

R1-2307280
On Sidelink Operation on FR2
Apple

R1-2307387
Discussion on SL beam management in FR2 licensed spectrum
xiaomi

R1-2307429
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Sharp

R1-2307476
Discussion on enhanced sidelink operation on FR2 licensed spectrum
NTT DOCOMO, INC.

R1-2307535
On sidelink beam management in FR2
OPPO

R1-2307602
Discussion on enhanced sidelink operation on FR2 licensed spectrum
ZTE, Sanechips

R1-2307680
On enhanced SL Operation in FR2
Samsung

R1-2307746
Discussion on enhanced SL operation on FR2 licensed spectrum
ETRI

R1-2307781
On beam failure indication for sidelink operation on FR2 licensed spectrum 
Continental Automotive

R1-2307785
On enhanced SL FR2 operation
InterDigital, Inc.

R1-2307928
Enhanced sidelink operation on FR2 licensed spectrum
Qualcomm Incorporated

R1-2307976
Discussion on enhanced sidelink operation on FR2 licensed spectrum
LG Electronics

R1-2308004
Views on beam enhancement procedures for sidelink FR2 operation
CEWiT

R1-2308025
Sidelink Operation in FR2
Fraunhofer HHI, Fraunhofer IIS

R1-2308076
Discussion on SL operation on FR2
MediaTek Inc.

R1-2308110
Study aspects for sidelink in FR2 licensed spectrum
Ericsson

R1-2308119
Discussion on enhanced sidelink operation on FR2 licensed spectrum
WILUS Inc.
R1-2308299
FL summary #1 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)

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

R1-2308300
FL summary #2 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)

R1-2308301
FL summary #3 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)

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. 

9.4.4 Sidelink CA operation
Consider additional RAN agreement on sidelink CA in RP-231478.
R1-2306450
On Sidelink Carrier Aggregation for NR
Nokia, Nokia Shanghai Bell

R1-2306524
Sidelink CA operation
Huawei, HiSilicon

R1-2306648
Discussion on Sidelink CA operation
Spreadtrum Communications

R1-2306753
Discussion on Rel-18 Sidelink CA
vivo

R1-2306848
On Sidelink Carrier Agreegation
Intel Corporation

R1-2307090
Discussion on NR sidelink CA operation
CATT, GOHIGH

R1-2307112
Analysis of Sidelink Carrier Aggregation
NEC

R1-2307198
Discussion on sidelink CA operation
CMCC

R1-2307229
On Sidelink Carrier Aggregation for NR
Lenovo

R1-2307281
On Sidelink Carrier Aggregation Operation
Apple

R1-2307388
Discussion on Sidelink CA operation in Rel-18
xiaomi

R1-2307430
Discussion on sidelink CA operation
Sharp

R1-2307477
Discussion on Sidelink CA operation
NTT DOCOMO, INC.

R1-2307536
Discussion on carrier aggregation in NR Sidelink evolution
OPPO

R1-2307603
Discussion on sidelink CA operation
ZTE, Sanechips

R1-2307681
On Sidelink CA operation
Samsung

R1-2307747
Discussion on sidelink CA operation
ETRI

R1-2307763
Discussion of sidelink operation on CA
Transsion Holdings

R1-2307786
Sidelink CA operation
InterDigital, Inc.

R1-2307929
NR Sidelink Carrier Aggregation
Qualcomm Incorporated

R1-2307977
Discussion on sidelink CA operation
LG Electronics

R1-2308077
Discussion on SL CA operation
MediaTek Inc.

R1-2308111
Discussion on sidelink carrier aggregation operation
Ericsson

R1-2308120
Discussion on sidelink CA operation
WILUS Inc.

R1-2308130
Views on NR V2 Sidelink CA in Rel-18
Volkswagen AG

R1-2307978
FL Summary #1 for AI 9.4.4: Sidelink CA operation
Moderator (LG Electronics)

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. 
R1-2307979
FL Summary #2 for AI 9.4.4: Sidelink CA operation
Moderator (LG Electronics)

R1-2307980
FL Summary #3 for AI 9.4.4: Sidelink CA operation
Moderator (LG Electronics)

R1-2308419
FL Summary #4 for AI 9.4.4: Sidelink CA operation
Moderator (LG Electronics)

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.
