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Initial higher layer parameters list for Rel-18 NR sidelink evolution WI
OPPO, Huawei, HiSilicon, LG Electronics

R1-2305922
Public Safety Screens Down Sidelink Considerations
AT&T, FirstNet

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).
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Channel access mechanism for sidelink on unlicensed spectrum
vivo

R1-2304558
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2304616
SL-U channel access mechanism considerations
CableLabs

R1-2304661
Channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2304731
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2304771
Discussion on channel access mechanism for SL-U
Fujitsu

R1-2304798
Sidelink channel access mechanisms for unlicensed spectrum
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Sony
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Lenovo
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Sidelink channel access on unlicensed spectrum
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Discussion on Channel Access Mechanisms
Johns Hopkins University APL

R1-2305243
Discussion on channel access mechanism for sidelink on FR1 unlicensed spectrum
Apple

R1-2305337
Channel Access Mechanism for Sidelink on Unlicensed Spectrum
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Discussion on channel access mechanism for SL-U
ZTE, Sanechips
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Remaining issues on SL-U channel access mechanism and resource allocation
OPPO

R1-2305514
On channel access mehanism for sidelink on FR1 unlicensed spectrum
Samsung

R1-2305599
Discussion on channel access mechanism in SL-U
NTT DOCOMO, INC.

R1-2305630
Discussion on channel access mechanism for sidelink on unlicensed spectrum
LG Electronics

R1-2305672
Discussion on channel access mechanism
MediaTek Inc.

R1-2305692
Sidelink channel access on unlicensed spectrum
Panasonic

R1-2305706
Discussion of channel access mechanism for sidelink in unlicensed spectrum
Transsion Holdings

R1-2305758
Channel Access Mechanism for SL-U
ITL

R1-2305760
NR Sidelink Unlicensed Channel Access Mechanisms
Fraunhofer HHI, Fraunhofer IIS

R1-2305794
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ETRI

R1-2305817
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WILUS Inc.
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Channel access mechanism for SL-U
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R1-2306026
FL summary #2 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
· A set of all candidate CPE starting positions for SL transmission in FR1 unlicensed spectrum is pre-defined in TS38.211 as followed. 

· For 15kHz SCS, the set contains values {[image: image2.png]Teym 1+ 164s
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· For 30kHz SCS, the set of values for CPE window of one-symbol length is {[image: image16.png]Teym 1+ 164s
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· For 30kHz SCS, the set of values for CPE window of two-symbol length is {[image: image22.png]Teym 2+ 164s
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· For 60kHz SCS, the set of values for CPE window of one-symbol length is {[image: image36.png]Teym 1+ 164s
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· For 60kHz SCS, the set of values for CPE window of two-symbol length is {[image: image40.png]Teym 2+ 164s
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 is the starting position of the next AGC symbol

· Note: when the CPE starting position is [image: image47.png]sym 0



, it means that the CPE length is 0
· [image: image49.png]sym 1



 is the starting position of the first symbol just before the next AGC symbol

· [image: image51.png]sym 2



 is the starting position of the second symbol just before the next AGC symbol

Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission:

· Scheme 1: The UE selects the (pre-)configured default CPE starting position.

· Scheme 2: 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 mapping one or multiple CPE starting positions per priority can be up to (pre-)configuration.

· FFS: whether the priority should be the L1 priority or CAPC (to be down-selected in RAN1#114)

· For partial and full RB set resource allocations

· If a resource reservation is transmitted or resource reservations is detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, Scheme 1 is applied; otherwise, Scheme 2 is applied

· FFS: other conditions to determine whether to use scheme 1 or scheme 2
· FFS: further enhancements for the full RB set case

Agreement
A set of one or more candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT (for the case of sharing a COT) and outside a COT (for the case of initiating a COT) is separately (pre-)configured per resource pool based on the pre-defined set of all candidate CPE starting positions.
· Note: for the case of sharing a COT, the CPE occurs after LBT gap for type 2A/2B/2C

· FFS whether a subset of candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT is indicated by SCI carrying COT sharing information

· FFS whether default starting position is included in each set

Agreement
For the time-domain information to be included as part of COT sharing information, at least the following is included:

· Remaining COT duration 

· FFS it is an absolute time length in ms or in number of slots, and payload size

· FFS: how to determine the shared slots and the starting time of the shared slots, e.g. if some slots are only intended for the COT-initiating UE and not to be shared with other UEs

R1-2306027
FL summary #3 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
A sidelink transmission burst is defined as a set of SL transmissions from a UE without any gaps greater than 16μs. Transmissions from a UE separated by a gap of more than 16μs are considered as separate sidelink transmission bursts. A UE can transmit SL transmission(s) after a gap of up to 16µs within a sidelink transmission burst without sensing the corresponding channel(s) for availability.

Agreement
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.

· Note: for this case, the CPE length should not be longer than up to 2 symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)

· FFS whether PSSCH can be transmitted instead of or in addition to CPE

· FFS: how to determine the CPE starting position

Working assumption
For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured  to be used in the energy detection threshold adaptation procedure (similar to ul-toDL-COT-SharingED-Threshold-r16 used for UL-to-DL COT sharing in NR-U)

· FFS candidate value(s) (need to take into consideration of different UE power class) and the granularity for the configuration

Agreement
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):

· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission

· Alt. 2: Use only the (pre-)configured default CPE starting position

· Alt. 3: use CPE to make the gap smaller or equal 16us

· Alt. 4: others

Agreement
For the (pre-)configurable ratio of received SL HARQ-ACK feedbacks in determining the [image: image53.png]CW,



 value for the case of ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available, the ratio is calculated by M/P, where M is the number of received ‘ACK’ feedbacks and P is the number of expected HARQ-ACK feedback to be received (equal to the number of members in a group -1).

· When the calculated ratio is equal to or above the (pre-)configured ratio, [image: image55.png]CW,



 is reset to [image: image57.png]cw,
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 for every priority class [image: image59.png]p € {1,2,3,4)
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 for every priority class [image: image63.png]p € {1,2,3,4)



 to the next higher allowed value.

Agreement
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class [image: image65.png]


 on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· For every priority class [image: image67.png]p €{1,2,3,4)}
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 used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class [image: image71.png]
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 value is consecutively used for X times for generation of [image: image75.png]-
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 is updated for every priority class [image: image79.png]p € {1,2,3,4)



 to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration

· FFS: value of X

R1-2306028
FL summary #4 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Working assumption
The required UE processing time for decoding COT-SI is the same as SCI decoding, which is [image: image81.png]SL
TP’nc.n



 as defined by Table 8.1.4-1 in TS38.214.

· The UE processing time starts from the end of slot of the SCI that carries the COT sharing information in a slot

Working assumption
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, 
· it is supported that the COT initiating UE can transmit transmission(s) within the same channel occupancy that follows a COT responding UE’s SL transmission(s) according to the channel access procedures.

· FFS details of the SL transmission(s) from responding UE

· FFS whether the above should be based on NR-U DL-UL-UL (Clause 4.2.1.0.3 of TS37.213) or DL-UL-DL (Clause 4.1.3 of TS37.213) COT sharing principle and its corresponding transmission gap requirements

· FFS any other condition and restriction

Agreement
If a responding UE shares a channel occupancy initiated by a COT initiating UE using Type 1 SL channel access procedure on a channel, the responding UE may transmit a SL transmission that follows a SL transmission by the COT initiating UE after a gap as follows:
· If the gap is at least 25μs, the responding UE can transmit the SL transmission on the shared channel after performing Type 2A SL channel access procedures.

· If the gap is equal to 16μs, the responding UE can transmit the SL transmission on the shared channel after performing Type 2B SL channel access procedures.

· If the gap is up to 16μs and the transmission is limited to 584μs, the responding UE can transmit the SL transmission on the channel after performing Type 2C SL channel access.

Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability

· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt

· (pre)configuring enabling/disabling option 2 is supported

· Option 1: 

· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 

· M is determined based on UE implementation (at least including 0)

· FFS: Which layer to perform above behaviour

· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported

· FFS: Whether the above high priority is determined according to a (pre)configured threshold

· Note: both option1 and option2 are optional UE features

R1-2306029
FL summary for AI 9.4.1.1: SL-U channel access mechanism (EOM)
Moderator (OPPO)
9.4.1.2 Physical channel design framework
R1-2304342
On Physical Channel Design Framework for SL-U
Nokia, Nokia Shanghai Bell

R1-2304364
Discussion on physical channel design for sidelink on unlicensed spectrum
FUTUREWEI

R1-2304481
Physical channel design framework for sidelink on unlicensed spectrum
vivo

R1-2304559
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2304662
Physical channel design for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2304732
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2304903
Discussion on physical channel design for sidelink-unlicensed
xiaomi

R1-2304982
Discussion on physical channel design framework
NEC

R1-2305039
Discussion on physical channel design framework for SL-unlicensed
Sony

R1-2305063
Physical layer design framework for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2305096
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CMCC

R1-2305153
SL U physical layer design framework
InterDigital, Inc.

R1-2305244
Sidelink Physical Channel Design Framework for Unlicensed Spectrum
Apple

R1-2305338
Physical Channel Design for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2305380
Discussion on physical layer structures and procedures for SL-U
ZTE, Sanechips

R1-2305422
Remaining issues on SL-U PHY channel designs and procedures
OPPO

R1-2305515
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Samsung

R1-2305600
Discussion on channel design framework in SL-U
NTT DOCOMO, INC.

R1-2305631
Discussion on physical channel design framework for sidelink on unlicensed spectrum
LG Electronics

R1-2305673
Discussion on physical channel design framework
MediaTek Inc.

R1-2305694
Physical channel design for sidelink on unlicensed spectrum
Panasonic

R1-2305707
Discussion of physical channel design for sidelink in unlicensed spectrum
Transsion Holdings

R1-2305759
Physical Channel Design framework for SL-U
ITL

R1-2305761
NR Sidelink Unlicensed Physical Channel Design
Fraunhofer HHI, Fraunhofer IIS

R1-2305795
Discussion on physical channel design framework for SL-U
ETRI

R1-2305818
Discussion on PHY channel design framework for SL-U
WILUS Inc.

R1-2305844
Discussion on physical channel design framework for NR sidelink evolution on unlicensed spectrum
Sharp

R1-2305870
PHY channel design framework for SL-U
Ericsson
R1-2305986
FL summary#1 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2305987
FL summary#2 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2305988
FL summary#3 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2305989
FL summary#4 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:

· One of the following alternatives is (pre-)configured:

· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)

· K3 is (pre-)configured

· Value range for K3 at least includes {1, 2, 5}

· K3 dedicated PRB(s) are on the same interlace
· There can be some guardband PRB(s) between common PRB and dedicated PRB

· FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.

· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB

· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission

· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements

· FFS: whether to reduce power on common PRBs

· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace

· PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission

· FFS: whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR

· FFS: whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement

Agreement
When the SL-BWP contains multiple RB sets, support the followings:

· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)

· 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

· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.

· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets

· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.

· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set

· FFS: how to (pre)configure resources for the S-SSB repetitions

· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates

· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198

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”:

· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured

· FFS: value range for gap and N

· FFS: whether N for different RB sets can be different

· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz

· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options

· Option 1: use different [image: image83.png]


 across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS

· Option 2: phase adjustment among repetitions

· Option 3: no specification impact to reduce PAPR

· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)

Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:

· 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

· FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:

· Option A3: N_ref is (pre-)configured

· The value range for N_ref at least includes {10, 11}

· FFS: whether to additionally include other values

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, for TBS determination and 2nd SCI overhead, in TS 38.214 Clause 8.1.3.2:
· L_ref replaces sl-LengthSymbols
· Value range of L_ref is {7, 8, 9, 10, 11, 12, 13, 14} symbols

· [image: image85.png]NESFCH



 is determined in the same way as in legacy NR SL
Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:

· Use [image: image87.png]FRIV. 1 c5



 to indicate used sub-channel index(s)

· [image: image89.png]FRIV. 1 c5



 is conveyed in 1st stage SCI

· [image: image91.png]FRIV. 1 c5



 is calculated as below

· If sl-MaxNumPerReserve is 2 then

· [image: image93.png]FRIV, o = nSfare, | 4 yhmsci Yy RBser 4 1 _p)




· If sl-MaxNumPerReserve is 3 then
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· where

· [image: image97.png]Start
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 denotes the starting sub-channel index for the second resource
· [image: image99.png]Start
N3ty 5



 denotes the starting sub-channel index for the third resource
· [image: image101.png]RBset.
N RBBset



 is the number of sub-channels for each RB set
· [image: image103.png]


 is the number of used sub-channels for each RB set for each of the indicated resources
· FFS: whether/how to use spare states of [image: image105.png]FRIV. 1 c5



 to indicate using non-contiguous interlaces
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· FFS: whether additionally support using bitmap
Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:

· Use [image: image107.png]FRIVpg. .o



 to indicate used RB set index(s)

· [image: image109.png]FRIVpg. .o



 is conveyed in 1st SCI

· [image: image111.png]FRIVpg. .o



 is calculated as below

· If sl-MaxNumPerReserve is 2 then

· [image: image113.png]



· If sl-MaxNumPerReserve is 3 then

· [image: image115.png]



· where

· [image: image117.png]Start.
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 denotes the starting RB set index for the second resource
· [image: image119.png]Start.
MR ear 2



 denotes the starting RB set index for the third resource
· [image: image121.png]Nppeor



 is the number of RB sets in a resource pool
· [image: image123.png]Lpncor



 is the number of used RB sets for each of the indicated resources
Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.

· Note:

· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission

· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement

· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission

· [image: image125.png]Nios



 : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband

· [image: image127.png]Nopsccn



 : the number of PRBs for PSCCH transmission

Agreement
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:

· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)

· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.

· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)

· FFS details, e.g., signaling design, etc.

· Option 3: no optimization for this case
R1-2305990
FL summary#5 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) via (pre-)configuration:

· Regarding locations of candidate PSFCH occasion(s):

· Down-select at RAN1#114:

· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions

· FFS details

· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· 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)

· FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:

· Value range of N at least includes {1, 2, 3, 4}
· When N>1, N associated candidate PSFCH occasion(s) for one PSCCH/PSSCH transmission have different time and/or frequency resource with the candidate PSFCH occasion(s) for another PSCCH/PSSCH transmission, at least if these two PSCCH/PSSCH transmissions are on non-overlapped resources

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:

· Regarding UE behaviour on transmitting PSFCH:

· Down-select at RAN1#114:

· 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. 
· FFS: UE behaviour on receiving PSFCH

· Regarding HARQ RTT restriction:

· Further study whether/how to update the followings:

· The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool 

· The reference slot n for PUCCH transmission to report HARQ in Mode 1

R1-2305991
FL summary#6 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

9.4.2 Co-channel coexistence for LTE sidelink and NR sidelink
Consider additional RAN guidance on co-channel coexistence in RP-222674 and RP-230769.
R1-2304343
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Nokia, Nokia Shanghai Bell

R1-2304409
Dynamic co-channel coexistence for LTE sidelink and NR sidelink
TOYOTA Info Technology Center
R1-2305949
Dynamic co-channel coexistence for LTE sidelink and NR sidelink
TOYOTA Info Technology Center, Continemtal Automotive
Revision of R1-2304409
R1-2304482
Co-channel coexistence for LTE sidelink and NR sidelink
vivo

R1-2304560
Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Spreadtrum Communications

R1-2304663
Co-channel coexistence for LTE sidelink and NR sidelink
Huawei, HiSilicon

R1-2304733
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CATT, GOHIGH

R1-2304805
Remaining issues on NR-LTE sidelink co-channel co-existence
Intel Corporation

R1-2304904
Discussion on co-channel coexistence for LTE and NR sidelink
xiaomi

R1-2304966
Discussion on Sidelink Co-channel Coexistence
Panasonic

R1-2304986
Co-existence between LTE and NR sidelink
NEC

R1-2305064
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Lenovo

R1-2305154
Co-channel coexistence for LTE sidelink and NR sidelink
InterDigital, Inc.

R1-2305245
Co-channel Coexistence for LTE Sidelink and NR Sidelink
Apple

R1-2305339
Co-channel Coexistence Between LTE SL and NR SL
Qualcomm Incorporated

R1-2305381
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ZTE, Sanechips

R1-2305423
Remaining details on dynamic resource sharing
OPPO

R1-2305516
Remaining details on co-channel coexistence for LTE sidelink and NR sidelink
Samsung

R1-2305601
Discussion on co-channel coexistence of LTE-SL and NR-SL
NTT DOCOMO, INC.

R1-2305632
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
LG Electronics

R1-2305762
Discussion on Co-Channel Coexistence for LTE and NR Sidelink 
Fraunhofer HHI, Fraunhofer IIS

R1-2305796
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ETRI

R1-2305819
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
WILUS Inc.

R1-2305845
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sharp

R1-2305871
Co-channel coexistence between LTE sidelink and NR sidelink
Ericsson

R1-2305907
On sidelink co-channel coexistence issues
Mitsubishi Electric RCE
R1-2305969
On sidelink co-channel coexistence issues
Mitsubishi Electric RCE
Revision of R1-2305907
R1-2305637
FL Summary #1 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

Agreement
The NR SL module uses the information from the starting LTE SL subframe to the ending LTE SL subframe in the shared information from the LTE SL module.

· The starting LTE SL subframe is no later than the time (n-T_start)

· n is the time where NR SL module triggers its NR SL resource (re)selection procedure as defined in clause 8.1.4 of TS 38.214

· Option 1-2: T_start is 1100ms

· The ending LTE SL subframe is n-T_valid2. Up to UE implementation to additionally use results from subframe(s) later than n-T_valid2.

· T_valid2 = T + 4 ms

R1-2305638
FL Summary #2 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

R1-2305638
FL Summary #2 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

R1-2305639
FL Summary #3 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

Agreement
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain:

· For determining the LTE SL periodic reserved resources by other LTE SL UE, 

· Reuse the same mechanism as in NR SL resource (re)selection procedure excluding NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE

· The PHY layer of NR SL module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214

· The above procedure is applied when the following is met:  
· The SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold, where the SL RSRP threshold is derived based on LTE SL priority of other LTE SL UE and NR SL priority for NR SL transmission and the list of the initial SL RSRP thresholds can be separately (pre)configured
· If not (pre)configured, the above SL RSRP threshold list is assumed to be set to the minus infinity dBm.

· Note: the above RSRP threshold will not be boosted up
· Note: It is assumed that the information relevant to LTE SL reserved resources by other LTE SL UE used in the above procedure is shared from LTE SL module to NR SL module

Agreement
When different TBs are transmitted on the NR SL slots overlapping with an LTE SL subframe and the NR SL transmission in the first overlapping NR SL slot is dropped or reselected, 

· Option 1: It is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with the LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing

Conclusion

RAN1’s understanding is that for NR SL with dynamic resource pool sharing, overlapping in time domain between LTE SLSS/PSBCH and NR SL resource pool and overlapping in time domain between NR S-SSB and LTE SL resource pool could lead to performance degradation.

R1-2306100
FL Summary #4 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

R1-2306101
FL Summary #5 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)
9.4.3 Enhanced sidelink operation on FR2 licensed spectrum

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

R1-2304344
On Beam Management for Sidelink in FR2
Nokia, Nokia Shanghai Bell

R1-2304410
Discussion on sidelink beam management on FR2 licensed spectrum
TOYOTA Info Technology Center

R1-2304483
Enhanced sidelink operation on FR2 licensed spectrum
vivo

R1-2304561
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Spreadtrum Communications

R1-2304664
Enhanced sidelink operation on FR2 licensed spectrum
Huawei, HiSilicon

R1-2304734
Discussion on enhanced sidelink operation on FR2 licensed spectrum
CATT

R1-2304806
On Sidelink Operation in FR2 Licensed Spectrum
Intel Corporation

R1-2304905
Discussion on SL beam management in FR2 licensed spectrum
xiaomi

R1-2304983
Discussion on sidelink operation on FR2 licensed spectrum
NEC

R1-2305040
Discussion on sidelink beam management on FR2 licensed spectrum
Sony

R1-2305065
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Lenovo

R1-2305097
Discussion on sidelink enhancements on FR2 licensed spectrum
CMCC

R1-2305155
On enhanced SL FR2 operation
InterDigital, Inc.

R1-2305169
Discussion on Enhanced Sidelink Operation on FR2 Licensed Spectrum
Johns Hopkins University APL

R1-2305246
Sidelink Operation on FR2
Apple

R1-2305340
Enhanced sidelink operation on FR2 licensed spectrum
Qualcomm Incorporated

R1-2305382
Discussion on enhanced sidelink operation on FR2 licensed spectrum
ZTE, Sanechips

R1-2305424
On sidelink beam management in FR2
OPPO

R1-2305517
On enhanced SL Operation in FR2
Samsung

R1-2305602
Discussion on enhanced sidelink operation on FR2 licensed spectrum
NTT DOCOMO, INC.

R1-2305633
Discussion on enhanced sidelink operation on FR2 licensed spectrum
LG Electronics

R1-2305674
Discussion on SL operation on FR2
MediaTek Inc.

R1-2305708
Discussion of sidelink operation on FR2
Transsion Holdings

R1-2305764
Sidelink Operation in FR2 
Fraunhofer HHI, Fraunhofer IIS

R1-2305797
Discussion on enhanced SL operation on FR2 licensed spectrum
ETRI

R1-2305820
Discussion on enhanced sidelink operation on FR2 licensed spectrum
WILUS Inc.

R1-2305846
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Sharp

R1-2305872
Study aspects for sidelink in FR2 licensed spectrum
Ericsson

R1-2305900
Views on beam enhancement procedures for sidelink FR2 operation
CEWiT
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Agreement
In the candidate procedure where initial beam pairing is performed before sidelink unicast link establishment,

· In step 1, 

· the applicable reference signal is selected based on
· Alt 1-1: S-SSB or its modified format

· Alt 1-2: standalone SL CSI-RS or its modified format

· Alt 1-3: non-standalone SL CSI-RS

· Note: standalone SL CSI-RS transmission means at least no accompanying sidelink data (SL MAC SDU) transmissions in the same slot. FFS: accompanying SCI(s) or SL MAC CE transmissions or PSFCH.

· Alt 1-4: PSCCH/PSSCH DMRS

· the reference signals are sent
· Alt 2-0: aperiodically

· Alt 2-1: periodically

· Alt 2-2: semi-persistent with activation and deactivation

· FFS details of activation/deactivation

· FFS resources and resource allocation of reference signal
· FFS: if CSI-RS is used, whether UE1 transmits other information associated with the CSI-RS

· In step 2, 
· UE1’s transmit beam and UE2’s receive beam are determined by UE2 as the pair with the RSRP measurement satisfying certain condition(s)

· FFS details of condition(s)

· FFS explicit or implicit determination of UE1 transmit beam by UE2

· UE2’s transmit beam is at least determined as the one corresponding to determined UE2’s receive beam, at least if beam correspondence is assumed
· FFS other scheme

· In step 3, 

· UE2’s beam reporting is associated with determined UE1’s transmit beam.

· FFS details of association

· FFS details of beam reporting

· Note: this does not preclude beam reporting in the link establishment message.

· FFS: how UE1 determines its transmit beam if it receives different beam reporting from different UEs

· FFS: whether/how to avoid unnecessary beam measurement and reporting from multiple UEs; 

Agreement
In the candidate procedure where initial beam pairing is performed during sidelink unicast link establishment,

· In step 1, the candidate reference signal which is transmitted together with unicast link establishment message is selected based on one of the following alternatives
· Alt 1-1: SL CSI-RS

· Alt 1-2: PSCCH/PSSCH DMRS

· In step 2, UE2 determines UE1’s transmit beam(s) and UE2’s receive beam(s) as the pair with the RSRP measurement satisfying certain condition(s).

· UE2’s transmit beam is at least determined as the one corresponding to determined UE2’s receive beam, at least if beam correspondence is assumed
· FFS the format of UE1’s transmit beam determined by UE2, e.g. implicit or explicit
· FFS details of condition(s)

· In step 2, UE2 indicates UE1’s transmit beam(s).
· FFS details of beam indication, including contents (e.g., ACK/NACK, beam ID, RSRP measurement), container (e.g., PSCCH/PSSCH, PSFCH) and association (e.g. resources)
· In step 3, UE1 determines UE1’s transmit beam based on one or more of the following alternatives
· Alt 2-1: the latest beam indication

· Alt 2-2: beam indication contents (e.g., RSRP measurement)

· Alt 2-3: measurement/detection of beam indication signal 

Agreement
In the candidate procedure where initial beam pairing starts after sidelink unicast link establishment (if feasible), the initial beam pairing follows a similar procedure as beam maintenance.
R1-2306018   FL summary #2 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum    Moderator (Apple)

Agreement
For beam maintenance, consider non-standalone sidelink CSI-RS transmissions. 

· FFS physical layer structure, including enhancements of existing non-standalone sidelink CSI-RS

· FFS signaling details

· FFS timing details

· FFS whether non-standalone sidelink CSI-RS transmissions use the same or different transmit beam as accompanying data

· FFS whether/how to support multiple transmit beams for non-standalone sidelink CSI-RS in the same slot

Agreement
For beam maintenance, consider standalone sidelink CSI-RS transmissions. 

· FFS physical layer structure

· FFS timing details

· FFS whether/how the same or different transmit beams are used in the same slot of standalone sidelink CSI-RS transmissions.

· FFS resources, resource allocation and resource indication 

· FFS signaling details  

· Note: standalone SL CSI-RS transmission means at least no accompanying sidelink data (SL MAC SDU) transmissions in the same slot. FFS: accompanying SCI(s) or SL MAC CE transmissions or PSFCH.

Agreement
For beam maintenance, consider design details for sidelink CSI-RS transmissions with or without repetition on transmit beams. 

Agreement
For beam reporting using PSFCH (if supported) in beam maintenance, study 

· Whether/how there is an association rule between PSFCH for beam reporting and sidelink CSI-RS (either standalone or non-standalone)

· FFS beam reporting content, 
· Whether/how PSFCH carries multiple beam reporting bits 

· Alt 1: New PSFCH format

· Alt 2: PSFCH format 0 by exploring the relationship with frequency and/or code domain resources

· Other alternatives are not precluded 

· FFS: PSFCH carries one beam reporting bit 

· FFS: whether beam reporting and sidelink HARQ ACK can be reported together, e.g., same or different PSFCH

Agreement
For beam reporting using sidelink MAC CE (if supported) in beam maintenance, study 

· beam reporting content

· timeline, e.g., 

· whether/how to reuse Rel-16 sidelink CSI reporting window as baseline for the association between sidelink beam reporting and sidelink CSI-RS resources. 

· Periodic, aperiodic and/or semi-persistent reporting timeline

Agreement
For beam indication in sidelink beam maintenance, study sidelink TCI state mechanism: 

· Details of sidelink TCI state at least including/indicating e.g. sidelink TCI state ID, sidelink CSI-RS resource and Tx/Rx spatial filter related information

· FFS: QCL types for sidelink 

· FFS: whether PSCCH and associated PSSCH always have the same TCI state 

· FFS: whether the beam indication is via sidelink CSI-RS resource 
· Study the following optional beam indication candidate container 

· SCI

· sidelink MAC CE

· PC5-RRC

· FFS: activation time of indicated beam

· FFS: whether to reuse the Rel-17 unified TCI framework

· Study whether/how beam indication is sent by transmitter UE or receiver UE.

· FFS study beam indication in mode 1 on Uu interface

Agreement
RAN1 can study the following two schemes to trigger sidelink beam failure instance (BFI) that PHY layer provides to MAC layer. 

· Scheme 1: Sidelink BFI is triggered based on PSFCH carrying sidelink HARQ feedback

· Note: this scheme follows the principle of sidelink RLF.

· FFS any other enhancements
· FFS whether/how to support candidate beam identification in case of BFD

· FFS criteria of triggering sidelink BFI

· FFS whether there is RAN1 impact 

· Scheme 2: Sidelink BFI is triggered based on the measurement of reference signal for BFD

· Note: this scheme follows the principle of Uu BFR.

·  FFS any other enhancements

· Consider the following reference signals for BFD 

· Periodic and/or semi-persistent sidelink CSI-RS

· S-SSB or its modified format
· FFS criteria of triggering of sidelink BFI 

· FFS whether/how to trigger the transmission of reference signal for BFD

· Other options are not precluded.
Agreement
At least for the scheme where sidelink BFI is triggered on measurement of BFD reference signal (if supported), for candidate beam determination (CBD)

· Consider the following reference signals for CBD

· Sidelink CSI-RS or its modified format

· FFS details (e.g., resources, periodicity, transmit beams, timing, etc)

· S-SSB or its modified format

· FFS criteria of determining candidate beam (e.g., largest RSRP measurement, RSRP measurement larger than a threshold, pre-determined during initial beam pairing, etc)
· FFS whether/how to trigger the transmission of reference signal for CBD

Agreement
At least for the scheme where sidelink BFI is triggered on measurement of BFD reference signal (if supported), for sidelink BFRQ, study
· Resources  

· Option 1: associated with CBD reference signal, i.e. identified candidate beam

· Option 2: within a responding window after CBD reference signal transmission

· Option 3: Resources determined based on sensing and resource allocated after identification of a new beam.

· Option 4: associated with BFD reference signal

· Other options are not precluded

· Container

· Option 1: PSFCH or modified PSFCH
· Option 2: SCI

· Option 3: sidelink MAC CE
· Option 4: new channel associated with beam reporting in initial beam pairing phase
· Other options are not precluded

· Transmit beam

· Option 1: widest attainable beam

· FFS up to UE implementation  

· Option 2: beam sweeping

· Option 3: corresponding to the receive beam of identified candidate beam

· Other options are not precluded 

· Content can be the BFD and/or new beam indication
· FFS: whether/how to support sidelink BFRQ in mode 1 including signaling to/from the network.

Agreement
At least for the scheme where sidelink BFI is triggered on measurement of BFD reference signal (if supported), for sidelink BFRR, study

· Container

· Option 1: SCI

· Option 2: sidelink MAC CE

· Option 3: PSFCH

· Option 4: PC5-RRC

· Other options are not precluded

· Transmit beam

· Option 1: widest attainable beam

· FFS up to UE implementation 

· Option 2: beam sweeping

· Option 3: corresponding to the candidate beam indicated by the received BFRQ

· Other options are not precluded 

· FFS: new beam indication (e.g., SL CRI, SL SSBRI)

· FFS: activation time of new beam 

· FFS: whether/how to support sidelink BFRR in mode 1 including signaling to/from the network

Agreement
In the candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, at least the following is considered for SL CSI-RS (or its modified format) (if feasible)

· Aperiodic, periodic and/or semi-persistent SL CSI-RS

· FFS: details

· In case of standalone SL CSI-RS (if supported), candidate resources for SL CSI-RS beam sweeping are (pre-)configured 

· FFS: whether/how to avoid resource collision of SL CSI-RS transmissions from different UEs

· FFS: Association between SL CSI-RS and beam reporting and/or initial link establishment

· FFS: details of association

· Identification and beam related information of SL CSI-RS for initial beam pairing 
· FFS: details
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9.4.4 Sidelink CA operation

Placeholder only. No contributions in RAN1#113.
