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9.4.1 Support of sidelink on unlicensed spectrum

RAN1 study phase focusing on FR1 unlicensed bands (n46 and n96/n102) to be completed by RAN1#111.

9.4.1.1 Channel access mechanism
Including evaluation methodology for unlicensed channel access (if any).
R1-2210827
On Channel Access Mechanism for SL-U
Nokia, Nokia Shanghai Bell

R1-2210835
Channel access mechanism for sidelink on unlicensed spectrum
FUTUREWEI

R1-2210891
Channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2211007
Channel access mechanism for sidelink on unlicensed spectrum
vivo

R1-2211079
Discussion on channel access mechanism for SL-U
Fujitsu

R1-2211198
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2211235
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2211263
Discussion on channel access mechanism for sidelink on unlicensed spectrum
LG Electronics

R1-2211364
Discussion on channel access mechanism for sidelink-unlicensed
xiaomi

R1-2211400
Channel Access Mechanisms for SL Operating in Unlicensed Spectrum
Intel Corporation

R1-2211450
On channel access mechanism and resource allocation for SL-U
OPPO

R1-2211514
Discussion of channel access mechanism for sidelink in unlicensed spectrum
Transsion Holdings

R1-2211560
Discussion on channel access mechanism for sidelink on unlicensed spectrum
ETRI

R1-2211579
Channel access mechanism for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2211612
Discussion on channel access mechanism for SL-unlicensed
Sony

R1-2211682
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CMCC

R1-2211709
Sidelink channel access on unlicensed spectrum
InterDigital, Inc.

R1-2211758
SL-U Channel Access Mechanism Details
CableLabs

R1-2211761
Further Discussion on Channel Access Mechanisms
Johns Hopkins University APL

R1-2211814
On channel access mechanism for sidelink on FR1 unlicensed spectrum
Apple

R1-2211917
Considerations on channel access mechanism of SL-U
CAICT

R1-2211985
Discussion on channel access mechanism in SL-U
NTT DOCOMO, INC.

R1-2212045
On channel access mehanism for sidelink on FR1 unlicensed spectrum
Samsung

R1-2212117
Channel Access Mechanism for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2212184
Discussion on Channel access mechanism for NR sidelink evolution
Sharp

R1-2212206
Discussion on channel access mechanism for SL-U
ZTE, Sanechips

R1-2212222
Channel access mechanism for SL-U
Ericsson

R1-2212270
Discussion on channel access mechanism
MediaTek Inc.

R1-2212274
Sidelink channel access on unlicensed spectrum
Panasonic

R1-2212287
Channel Access Mechanism for SL-U
ITL

R1-2212363
Channel Access of Sidelink on Unlicensed Spectrum
NEC

R1-2212439
Discussion on channel access mechanism for SL-U
WILUS Inc.

R1-2212442
NR Sidelink Unlicensed Channel Access Mechanisms
Fraunhofer HHI, Fraunhofer IIS
R1-2212681
FL summary #1 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
· Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 

· The duty cycle of the S-SSB transmissions is at most 1/20

· FFS: details of EDT

· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure

R1-2212684
FL summary #4 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
Performance metric, company to report which one of the following options is evaluated in their simulation results.
· Option 1:

· For GC and BC, a device within the range (a, b) from the TX can be a receiver, and the UPT/latency/PRR can be calculated by average. The packet whose delay exceeding the remaining PDB as transmission failure.

· Option 2:

· For GC, UPT and latency for a packet is measured from the perspective of the worst-case RX (i.e., the one with the longest transmission time).

· For BC, UPT and latency for a packet are measured for each RX separately.

· Option 3: 

· For GC and BC, UPT, latency and PRR are measured from the perspective of each RX UE
Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set

· FFS: whether type A or type B or both will be supported for this case for PSFCH

· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets

Agreement
SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either (one option to be selected later):
· Option 1a: 

· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted

· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT

· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 1b: 

· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted

· Note, SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT

· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2a: 

· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy

· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed

· Option 2b: 

· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the time when UE updates the CW

· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed

R1-2212801
FL summary #6 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

Agreement
· A CPE is transmitted from a CPE starting position before SL transmission within a COT, select one or both of the two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: within at most 1, 2 or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively
· FFS: whether Option 1 and Option 2 are both applicable and the conditions (e.g., Option 1 in case of COT sharing and Option 2 in case of initiating a COT)

· FFS: which channel access type(s) is applicable for option 1 and option 2

· FFS: other details

· A single CPE starting position for PSFCH
· FFS CPE starting position and whether it should be (pre-)configured in each RP, pre-defined or indicated

· FFS other details (e.g., indication granularity)

· Note: value 0 is a candidate

· At least one CPE starting position for S-SSB
· FFS CPE starting position should be (pre-)configured, pre-defined or indicated

· FFS: Whether multiple CPE starting positions should be (pre-)configured, pre-defined or indicated

· FFS CPE starting positions for the R16 S-SSB and the additional S-SSBs 

· Note: value 0 is a candidate

· One or multiple CPE starting positions can be (pre-)configured in each resource pool for PSSCH/PSCCH
· When multiple CPE starting positions are (pre-)configured, 

· FFS whether/how to define a criteria for selecting a default CPE starting position (e.g., according to partial/full RB set allocation, resource reservation information, within or outside of a COT, etc.)

· FFS criteria for selecting one of the multiple CPE starting positions (e.g., according to priority level (e.g., CAPC or L1), selected randomly by UE from the (pre-)configured set of CPEs, selected by the UE based on channel access result, determined based on indication from the COT initiating UE, etc.)

· FFS other details

R1-2212802
FL summary #7 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)
Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.

· FFS: UE forwarding/relaying information about a COT initiated by another UE.
Agreement
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R1-2210805
LS on SL LBT failure indication and consistent SL LBT failure
RAN2, vivo

Relevant company tdocs:

R1-2210962
Draft reply LS on SL LBT failure indication and consistent SL LBT failure
vivo

R1-2211165
Discussion on LS on SL LBT failure indication and consistent SL LBT failure
CATT, GOHIGH

R1-2211261
Discussion on LS on SL LBT failure indication and consistent SL LBT failure
LG Electronics

R1-2211333
[Draft] Reply LS on SL LBT failure indication and consistent SL LBT failure
xiaomi

R1-2211449
Discussion on the LS on SL LBT failure indication and consistent SL LBT failure
OPPO

R1-2211543
Discussion on LS on SL LBT failure indication and consistent SL LBT failure
Spreadtrum Communications

R1-2211583
Discussion on the LS on SL LBT failure indication and consistent SL LBT failure
Lenovo

R1-2211789
Discussion on RAN2 LS on SL LBT failure indication and consistent SL LBT
Apple

R1-2211790
Draft Reply LS to RAN2 on SL LBT failure indication and consistent SL LBT
Apple

R1-2212079
Draft reply LS on SL LBT failure indication and consistent SL LBT failure
Qualcomm Incorporated

R1-2212199
Draft reply LS on SL LBT failure indication and consistent SL LBT failure
ZTE, Sanechips

R1-2212215
[Draft] Reply LS on SL LBT failure indication and consistent SL LBT failure
Ericsson

R1-2212216
Discussion on LS on SL LBT failure indication and consistent SL LBT failure
Ericsson

R1-2212448
Discussion of RAN2 LS on SL LBT failure indication and consistent SL LBT failure
Nokia, Nokia Shanghai Bell

R1-2212449
[Draft] Reply LS on SL LBT failure indication and consistent SL LBT failure
Nokia, Nokia Shanghai Bell

R1-2212462
Discussion on RAN2 LS on SL LBT failure indication and consistent SL LBT failure
Huawei, HiSilicon

To be handled in agenda item 9.4. RAN1 response needed. To be moderated by Zichao (vivo).

R1-2212827
Moderator summary of discussion for LS reply on SL LBT failure indication and consistent SL LBT failure
Moderator (vivo)

R1-2212828
Draft reply LS on SL LBT failure indication and consistent SL LBT failure
Moderator (vivo)
9.4.1.2 Physical channel design framework
R1-2210828
On Physical Channel Design Framework for SL-U
Nokia, Nokia Shanghai Bell

R1-2210836
Physical channel design for sidelink on unlicensed spectrum
FUTUREWEI

R1-2210892
Physical channel design for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2211008
Physical channel design framework for sidelink on unlicensed spectrum
vivo

R1-2211113
Discussion on Physical channel design framework for sidelink on unlicensed spectrum
Hyundai Motor Company

R1-2211199
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2211236
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2211264
Discussion on physical channel design framework for sidelink on unlicensed spectrum
LG Electronics

R1-2211365
Discussion on physical channel design for sidelink-unlicensed
xiaomi

R1-2211401
Physical Layer Enhancements for SL Operating in Unlicensed Spectrum
Intel Corporation

R1-2211451
On PHY channel designs and procedures for SL-U
OPPO

R1-2211515
Discussion of physical channel design for sidelink in unlicensed spectrum
Transsion Holdings

R1-2211561
Discussion on physical channel design framework for SL-U
ETRI

R1-2211580
Physical layer design framework for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2211613
Discussion on physical channel design framework for SL-unlicensed
Sony

R1-2211683
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CMCC

R1-2211710
SL U physical layer design framework
InterDigital, Inc.

R1-2211762
Further Discussion on Physical Channel Design Framework
Johns Hopkins University APL

R1-2211815
On Physical Channel Design Framework for Sidelink on FR1 Unlicensed Spectrum
Apple

R1-2211986
Discussion on channel design framework in SL-U
NTT DOCOMO, INC.

R1-2212046
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Samsung

R1-2212118
Physical Channel Design for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2212185
Discussion on physical channel design framework for NR sidelink evolution on unlicensed spectrum
Sharp

R1-2212207
Discussion on physical layer structures and procedures for SL-U
ZTE, Sanechips

R1-2212223
PHY channel design framework for SL-U
Ericsson

R1-2212271
Discussion on physical channel design framework
MediaTek Inc.

R1-2212277
Physical channel design for sidelink on unlicensed spectrum
Panasonic

R1-2212288
Physical Channel Design framework for SL-U
ITL

R1-2212356
Discussion on physical channel design framework
NEC

R1-2212440
Discussion on PHY channel design framework for SL-U
WILUS Inc.

R1-2212443
NR Sidelink Unlicensed Physical Channel Design
Fraunhofer HHI, Fraunhofer IIS

R1-2212645
FL summary#1 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

R1-2212646
FL summary#2 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:

· Regarding the location of 1st starting symbol, down-select one of the followings:

· Option 1: it is fixed as symbol#0

· Option 2: it is indicated by sl-StartSymbol as in R16 NR SL

· Regarding the location of 2nd starting symbol, down-select one of the followings:

· Option A: it is a fixed location

· FFS the location, e.g., symbol#4, #7, etc.

· Option B: it is a (pre-)configured location per resource pool

· FFS the details of candidate locations

· Note: assume symbol index in a slot starts from #0

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:

· TBS is determined based on a reference symbol length, down-select one of the followings:

· Option 1: The reference symbol length is dynamically indicated by Tx UE

· Option 2: The reference symbol length is determined based on 1st starting symbol

· Option 3: The reference symbol length is determined based on 2nd starting symbol

· Option 4: The reference symbol length is (pre-)configured 

Agreement
Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, RAN1 continues studying the following updated alternatives:

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

· FFS: value of K3

· Alt 2-1a: each PSFCH transmission occupies 1 interlace, and further apply frequency-domain OCC

· FFS: details of FD-OCC, e.g., OCC length, RB-level, RE-level, etc.

· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift

· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace

· FFS: value of K1

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

· Alt 2-4a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift

· A UE uses different cyclic shifts on different PRBs in the interlace

· Alt 3-1a: each PSFCH transmission occupies 1 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set

· The above dedicated PRB and common PRBs are within 1 interlace

· FFS: value of K2

· Alt 3-2a: each PSFCH transmission occupies 1 dedicated PRB and 2 common PRBs, where 2 common PRBs locate at the two edges of a RB set

· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth

· FFS: whether IBE issue exists and whether/how to address it 

· Note: in the above descriptions

· The dedicated PRB/cyclic shift conveys ACK/NACK information

· Note: as previously agreed: to meet OCB and PSD requirement for PSFCH transmission, at least RB-based interlace is supported at least for 15 kHz and 30 kHz SCS.

Agreement
Slots with PSFCH symbols only have 1 candidate starting symbol for PSCCH/PSSCH.

R1-2212647
FL summary#3 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, RAN1 further study the followings:

· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool

· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool

· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool

· Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool

· Option 5: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly across different RB sets within the resource pool, then across different interlaces in the RB set 

· FFS: whether/how to use intra-cell guardband PRBs

Agreement
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:

· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH

· Option 1-2: Using interlaced RB transmission for PSBCH only, and apply OCB exemption to S-PSS and S-SSS

· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement

· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)

· FFS gap of 0

· Option 3-2: Repeat only S-PSS/S-SSS K times in frequency domain, and PSBCH is rate matched. There is a gap between the repetition(s) to meet OCB requirement

· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of K
· FFS gap of 0

· FFS PSBCH resource

· Option 3-3: keep the legacy S-PSS/S-SSS/PSBCH while repeating PSBCH N times in frequency domain and rate-matching PSBCH to S-PSS/S-SSS symbols, and there is a gap between the PSBCH repetition(s) to meet OCB requirements
· FFS details, e.g. the length of gap is (pre-)configured or pre-defined, value of N

· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· For Option 1-1 and 1-2 above
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set

· FFS: whether transient period issue exists and whether/how to address it

R1-2212648
FL summary#4 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

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, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details

· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details

· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
Agreement
To address PSFCH transmission dropping due to LBT failure, RAN1 down-select one of followings, or support the combination of followings:

· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission

· FFS other details, e.g., HARQ-ACK timeline

· Alt 2: PSFCH occasions are dynamically indicated

· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same or different COT

· FFS other details, e.g., dynamically indicate one or more PSFCH transmission(s), container of the indication, etc.

· FFS: Whether such PSFCH occasions are within the same or different COT of corresponding PSSCH

· FFS: Whether/how to address PSFCH collision if any

· FFS: Whether/how to handle the linearly decreased PSFCH capacity

Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, RAN1 further study the followings:

· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS

· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured

· FFS details, e.g., value of K, details on gap length, etc.

· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured

· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period
· Option 5: the number of candidate S-SSB occasions is (pre-)configured, and locations are determined based on the (pre-)configured number
Agreement
Regarding additional candidate S-SSB occasions:

· In the same S-SSB period, RAN1 further study the followings:

· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)

· Alt 2: UE attempts to transmit on all additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)

· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)

· Alt 4: upon LBT failure on a (candidate) S-SSB occasion, a UE attempts to transmit on the subsequent additional candidate S-SSB occasion if within a period S-SSB transmission has not been transmitted in any prior occasions
· FFS details

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:

· Regarding mapping between sub-channel and PRBs, further study the following options:

· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size

· FFS: whether/how to use sub-channel(s) which include intra-cell guardband PRBs

· FFS: whether/how to handle the case when the number of PRBs of the resource pool cannot be divided by sub-channel size

· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

· FFS: whether/how to use intra-cell guardband PRBs

· FFS: whether/how to handle the case when the number of PRBs of one RB set cannot be divided by sub-channel size

· Option 3 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set and/or guardband PRB according to the sub-channel size

· FFS: how to use intra-cell guardband PRBs

· FFS: how to use the subchannel including PRBs in guardband

Agreement
Regarding PSFCH transmission under 60 kHz SCS, further study the following alternatives:

· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs

· FFS details

· Alt 2: Each PSFCH transmission occupies some dedicated PRBs

· FFS details

Agreement
Regarding S-SSB, RAN1 further study the following: 

· How to transmit S-SSB when a SL BWP contains multiple RB sets

R1-2212649
FL summary#5 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.
R1-2210829
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Nokia, Nokia Shanghai Bell

R1-2210839
Dynamic coexistence between NR and LTE sidelink
FUTUREWEI

R1-2210893
Co-channel coexistence for LTE sidelink and NR sidelink
Huawei, HiSilicon

R1-2211009
Co-channel coexistence for LTE sidelink and NR sidelink
vivo

R1-2211200
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CATT, GOHIGH

R1-2211237
Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Spreadtrum Communications

R1-2211265
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
LG Electronics

R1-2211300
Dynamic co-channel coexistence for LTE sidelink and NR sidelink
TOYOTA Info Technology Center, Continental Automotive Technologies GmbH

R1-2211366
Discussion on co-channel coexistence for LTE and NR sidelink
xiaomi

R1-2211402
Design Considerations for LTE and NR Sidelink Co-Channel Coexistence
Intel Corporation

R1-2211452
Discussion on dynamic resource sharing in co-channel coexistence of LTE and NR SL
OPPO

R1-2211516
Discussion of co-channel coexistence for LTE sidelink and NR sidelink
Transsion Holdings

R1-2211562
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ETRI

R1-2211581
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Lenovo

R1-2211614
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sony

R1-2211684
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CMCC

R1-2211724
Co-channel coexistence for LTE sidelink and NR sidelink
InterDigital, Inc.

R1-2211816
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Apple

R1-2211840
On sidelink co-channel coexistence issues
Mitsubishi Electric RCE

R1-2211987
Discussion on co-channel coexistence of LTE-SL and NR-SL
NTT DOCOMO, INC.

R1-2212047
On co-channel coexistence for LTE sidelink and NR sidelink
Samsung

R1-2212119
Co-channel Coexistence Between LTE SL and NR SL
Qualcomm Incorporated

R1-2212186
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sharp

R1-2212196
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ASUSTeK

R1-2212208
Study on co-channel coexistence for LTE sidelink and NR sidelink
ZTE, Sanechips

R1-2212221
Co-channel coexistence between LTE sidelink and NR sidelink
Ericsson

R1-2212258
Sidelink co-channel coexistence
MediaTek Inc.

R1-2212279
Discussion on Sidelink Co-channel Coexistence
Panasonic

R1-2212322
Discussion on LTE and NR sidelink co-channel coexistence
ROBERT BOSCH GmbH

R1-2212364
Co-existence between LTE and NR sidelink
NEC

R1-2212441
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
WILUS Inc.

R1-2212444
Discussion on Co-Channel Coexistence for LTE and NR Sidelink
Fraunhofer HHI, Fraunhofer IIS
R1-2212537
FL Summary #1 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)
R1-2212538
FL Summary #2 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)

R1-2212539
FL Summary #3 of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)
Agreement
Based on the agreement in RAN1#110bis-e, the value of Tmax = 4 ms.
R1-2212540
FL Summary EoM of AI 9.4.2 - Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (Fraunhofer HHI)
R1-2212769
FL Summary#4 for AI 9.4.2 - Co-Channel Coexistence for LTE and NR Sidelink
Moderator (Fraunhofer HHI)
Agreement
For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where

· The NR SL module excludes resources based on the shared information from its own candidate resource set when performing the resource (re)selection procedure in the PHY layer.

· FFS how to exclude resources at least based on the time and frequency locations of LTE SL transmissions that have been indicated in the shared candidate information.

· FFS how the exclusion is performed according to clause 8.1.4 of TS 38.214.

· FFS: whether/how NR SL module excludes resources not belonging to the generated LTE SL’s candidate resource set SB from its own candidate resource set.

9.4.3 Enhanced sidelink operation on FR2 licensed spectrum

Focus only on updating the evaluation methodology for commercial deployment scenario in RAN1#110bis-e and RAN1#111.
R1-2210830
On Evaluation Methodology for Sidelink in FR2
Nokia, Nokia Shanghai Bell

R1-2210894
Remaining issues on evaluation methodology for sidelink operation on FR2 licensed spectrum
Huawei, HiSilicon

R1-2211010
Enhanced sidelink operation on FR2 licensed spectrum
vivo

R1-2211201
Discussion on the evaluation methodology for enhanced sidelink operation on FR2 licensed spectrum
CATT, GOHIGH

R1-2211266
Discussion on evaluation methodology for sidelink on FR2 licensed spectrum
LG Electronics

R1-2211367
Discussion on updating the evaluation methodology for commercial deployment scenario
xiaomi

R1-2211403
Remaining Details for the Evaluation Methodology for SL Operating in FR-2 Licensed Band
Intel Corporation

R1-2211453
Discussion On remaining issues of evaluation methodology for SL operation in FR2
OPPO

R1-2211563
Discussion on evaluation methodology for enhanced SL operation on FR2
ETRI

R1-2211582
Discussion on evaluation methodology for sidelink on FR2
Lenovo

R1-2211727
On enhanced SL FR2 operation
InterDigital, Inc.

R1-2211760
Further discussion on antenna model enhancements for evaluation methodology for commercial deployment scenario
Johns Hopkins University APL

R1-2211817
Discussion on Evaluation Methodology for Sidelink Operation on FR2 Licensed Spectrum
Apple

R1-2212048
Evaluation Methodology for Enhanced SL Operation in FR2
Samsung

R1-2212120
Enhanced sidelink operation on FR2 licensed spectrum
Qualcomm Incorporated

R1-2212209
Further update on the evaluation methodology for SL on FR2
ZTE, Sanechips

R1-2212224
Evaluation methodology for sidelink in FR2
Ericsson

R1-2212269
Discussion on evaluation methodology for SL FR2 licensed spectrum
MediaTek Inc.

R1-2212426
Discussion on evaluation methodology  and inital results for beam enhancement on sidelink FR2 operation
CEWiT
R1-2212582
FL summary #1 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)
Conclusion:
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, indoor layout with cluster-based topology is up to companies. Further discussion on the evaluations assumptions for cluster-based topology is not expected.
Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, do not support UE-to-UE 2D distance smaller than 10m.

R1-2212583
FL summary #2 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)
Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, for outdoor layout, in the pathloss model for UMi – Street Canyon in TR38.901, antenna height of base station ([image: image30.png]


) is replaced by antenna height of UE ([image: image32.png]


). 

Agreement
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, optionally support performance metric of UE satisfaction as section 7.2 in TR38.838 for XR traffic evaluation.
Conclusion
When reporting the simulation results for sidelink operation on FR2, companies should report the used beamwidth.  
Conclusion
In evaluation methodology for commercial deployment scenario for sidelink operation on FR2, the UE antenna array configurations other than the one defined in Table 6.1.4-7 of TR37.885 are not precluded. 
9.4.4 Sidelink CA operation

Placeholder only. No contributions in RAN1#110bis-e and RAN1#111.
