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9.4 NR sidelink evolution

Please refer to RP-230077 for detailed scope of the WI.
[112bis-e-R18-SL-05] Email discussion on RAN2 LS on comparison of SL-RSRP and SD-RSRP measurements in R1-2302280 by April 26 – Torsten (Nokia)

R1-2304074
Summary#1 - [112bis-e-R18-SL-05] Email discussion on RAN2 LS on comparison of SL-RSRP and SD-RSRP measurements in R1-2302280
Moderator (Nokia)
R1-2304075
Summary#2 - [112bis-e-R18-SL-05] Email discussion on RAN2 LS on comparison of SL-RSRP and SD-RSRP measurements in R1-2302280
Moderator (Nokia)
Agreement
RAN1 informs RAN2 that comparison of SL-RSRP and SD-RSRP measurement is affected by at least the following issues

1. Unicast is subject to transmit power control based on SL pathloss if parameter sl-P0-PSSCH-PSCCH is provided, while broadcast is not subject to this power control mechanism. 

2. Due to CBR-based power control, if configured, maximum transmit power may depend on the priority of the transmission. The priority for discovery messages may be different from the priority used for the transmissions over which SL-RSRP is measured. 

3. Transmission of discovery messages can take place in dedicated discovery pools; these may be configured differently, e.g. with respect to power control settings, from the pool(s) on which SL-RSRP is measured.
4. Note: Sidelink carrier aggregation, for which an objective was added to Rel-18 NR_SL_enh2 at RAN#99, may additionally impact SL transmit power. 
Note: RAN1 has not started work on SL carrier aggregation.
Agreement
RAN1 replies to RAN2 that:

· Alt2: RAN1’s understanding is that comparison of SL-RSRP and SD-RSRP measurement cannot be used for the purposes of triggering a measurement report at least due to the above outlined issues, and the decision on whether to use comparison of SL-RSRP and SD-RSRP measurement is up to RAN2.

R1-2304210
Draft Reply LS on comparison of SL-RSRP and SD-RSRP measurements
Moderator (Nokia)

R1-2304211
Reply LS on comparison of SL-RSRP and SD-RSRP measurements
RAN1, Nokia
Agreement
The draft reply LS on comparison of SL-RSRP and SD-RSRP measurements is endorsed in R1-2304210.

Final LS in R1-2304211.

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).
[112bis-e-R18-SL-01] Email discussion on channel access mechanism for unlicensed spectrum by April 26 – Kevin (OPPO)
· Check points: April 21, April 26
R1-2302289
On Channel Access Mechanism for SL-U
Nokia, Nokia Shanghai Bell

R1-2302324
Discussion on channel access mechanism for sidelink on unlicensed spectrum
FUTUREWEI

R1-2302353
Channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2302486
Channel access mechanism for sidelink on unlicensed spectrum
vivo

R1-2302519
Sidelink channel access mechanisms
National Spectrum Consortium

R1-2302549
On channel access mechanism and resource allocation for SL-U
OPPO

R1-2302601
Discussion on channel access mechanism for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2302704
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2302797
On the Channel Access Mechanisms for SL Operating in Unlicensed Spectrum
Intel Corporation

R1-2302847
Discussion on channel access mechanism for SL-unlicensed
Sony

R1-2302911
Discussion on channel access mechanism for SL-U
Fujitsu

R1-2302922
Discussion on channel access mechanism for sidelink on unlicensed spectrum
LG Electronics

R1-2302951
Sidelink channel access on unlicensed spectrum
InterDigital, Inc.

R1-2302984
Discussion on channel access mechanism for sidelink-unlicensed
xiaomi

R1-2303002
SL-U Channel Access Mechanism Clarifications
CableLabs

R1-2303129
On channel access mehanism for sidelink on FR1 unlicensed spectrum
Samsung

R1-2303168
Sidelink channel access on unlicensed spectrum
Panasonic

R1-2303189
Considerations on channel access mechanism of SL-U
CAICT

R1-2303198
Discussion on channel access mechanism for sidelink on unlicensed spectrum
ETRI

R1-2303235
Discussion on channel access mechanism for sidelink on unlicensed spectrum
CMCC

R1-2303313
Channel access mechanism for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2303323
Channel access mechanism for SL-U
Ericsson

R1-2303367
Discussion on channel access mechanism
MediaTek Inc.

R1-2303374
Discussion of channel access mechanism for sidelink in unlicensed spectrum
Transsion Holdings

R1-2303400
Discussion on channel access mechanism for SL-U
ZTE, Sanechips

R1-2303484
Discussion on channel access mechanism for sidelink on FR1 unlicensed spectrum
Apple

R1-2303521
Discussion on Channel Access Mechanisms
Johns Hopkins University APL

Late submission

R1-2303535
NR Sidelink Unlicensed Channel Access Mechanisms
Fraunhofer HHI, Fraunhofer IIS

R1-2303591
Channel Access Mechanism for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2303686
Channel Access of Sidelink on Unlicensed Spectrum
NEC

R1-2303713
Discussion on channel access mechanism in SL-U
NTT DOCOMO, INC.

R1-2303768
Discussion on channel access mechanism for NR sidelink evolution
Sharp

R1-2303819
Channel Access Mechanism for SL-U
ITL

R1-2303832
Discussion on channel access mechanism for SL-U
WILUS Inc.
R1-2303971
FL summary #1 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)
Agreement
The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.

· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed
Agreement
For the CPE agreements reached so far in this agenda, the 1 or at most 2 symbols just before the next AGC symbol for CPE transmission is/are physical symbol(s).
Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.

· FFS 1st and/or 2nd stage SCI
R1-2303972
FL summary #2 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)
Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.

· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.

· FFS: whether this can initiate a shared COT

· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels

Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.

· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or

· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or

· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.

R1-2304145
[DRAFT] LS on PSFCH and S-SSB transmissions over non-contiguous RB sets
Moderator (OPPO)
Agreement
The draft LS to RAN4 on PSFCH and S-SSB transmissions over non-contiguous RB sets in R1-2304145 is endorsed.

Final LS to RAN4 in R1-2304218.
Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class [image: image2.png]p € {1,2,3,4}
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 ; otherwise [image: image6.png]


is increased to the next allowed value.

· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.
Agreement
The 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 is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, [image: image8.png]CW,



 is reset to [image: image10.png]


 for every priority class [image: image12.png]p € {1,2,3,4}



, otherwise increase [image: image14.png]CW,



 for every priority class [image: image16.png]p € {1,2,3,4}



 to the next higher allowed value.

· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio

· Note: the (pre-)configuration ratio values of 100% is a valid candidate

· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class [image: image18.png]p € {1,2,3,4}
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; otherwise [image: image22.png]


is increased.

R1-2303973
FL summary #3 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)

R1-2303974
FL summary #4 for AI 9.4.1.1: SL-U channel access mechanism
Moderator (OPPO)
Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT

· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information

· A (pre-)configured default CPE starting position

· The highest priority among the detected and the transmitted reservations

· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation

· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)

· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.

· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well

Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.

· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)

· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority

· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets

Agreement
Send an LS to RAN2 according to the following content for the LS:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

Approach 1: “best effort for multiple TBs”

· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters ([image: image24.png]Priory



, remaining PDB, [image: image26.png]
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) - R16/17 behavior.

· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.

· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.

· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”

· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters ([image: image30.png]Priory



, remaining PDB, [image: image32.png]
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) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.

· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)

· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).

· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”

· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters ([image: image36.png]Priory



, remaining PDB, [image: image38.png]
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) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.

· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)

· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt


Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.
Agreement
Final LS to RAN2 in R1-2304257.
Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.

· CAPC used for initiating the COT

· Existing / legacy R16/17 L1 source and destination IDs

· FFS additional ID(s)

· Time domain information of the shared COT

· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them

· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)

· FFS: how each of the above is indicated.

· Note, other information is not precluded.

Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.

· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.

· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection

· FFS: whether / how to achieve this in RA mode 1

· FFS: How to determine value of N

· Option 2: 

· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).

· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).

· FFS whether / how to achieve this in RA mode 1.

· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.

· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.

· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.

· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.

· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.

· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).

Agreement
A higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation).

· This is per carrier (pre-)configuration
· This parameter “absenceOfAnyOtherTechnology” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.
Conclusion
For defining the locations of CPE starting positions, RAN1 concludes that the NR-U principle for switching gaps is reused in SL-U, that is:

· The TX/RX switching gap is already included in the existing channel sensing structures

· The RX/TX switching gap is already included in the existing channel sensing structures

R1-2303975
FL summary for AI 9.4.1.1: SL-U channel access mechanism (EOM)
Moderator (OPPO)
9.4.1.2 Physical channel design framework
[112bis-e-R18-SL-02] Email discussion on physical channel design framework for unlicensed spectrum by April 26 – Mixiang (Huawei)
· Check points: April 21, April 26
R1-2302290
On Physical Channel Design Framework for SL-U
Nokia, Nokia Shanghai Bell

R1-2302325
Discussion on physical channel design for sidelink on unlicensed spectrum
FUTUREWEI

R1-2302354
Physical channel design for sidelink operation over unlicensed spectrum
Huawei, HiSilicon

R1-2302487
Physical channel design framework for sidelink on unlicensed spectrum
vivo

R1-2302520
Sidelink Physical Channel Design Considerations
National Spectrum Consortium

R1-2302550
On PHY channel designs and procedures for SL-U
OPPO

R1-2302602
Discussion on Physical channel design for sidelink on unlicensed spectrum
Spreadtrum Communications

R1-2302705
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CATT, GOHIGH

R1-2302798
On the Physical Layer Enhancements for SL Operating in Unlicensed Spectrum
Intel Corporation

R1-2302848
Discussion on physical channel design framework for SL-unlicensed
Sony

R1-2302923
Discussion on physical channel design framework for sidelink on unlicensed spectrum
LG Electronics

R1-2302952
SL U physical layer design framework
InterDigital, Inc.

R1-2302985
Discussion on physical channel design for sidelink-unlicensed
xiaomi

R1-2303130
On physical channel design framework for sidelink on FR1 unlicensed spectrum
Samsung

R1-2303169
Physical channel design for sidelink on unlicensed spectrum
Panasonic

R1-2303199
Discussion on physical channel design framework for SL-U
ETRI

R1-2303236
Discussion on physical channel design framework for sidelink on unlicensed spectrum
CMCC

R1-2303314
Physical layer design framework for sidelink on FR1 unlicensed spectrum
Lenovo

R1-2303324
PHY channel design framework for SL-U
Ericsson

R1-2303368
Discussion on physical channel design framework
MediaTek Inc.

R1-2303375
Discussion of physical channel design for sidelink in unlicensed spectrum
Transsion Holdings

R1-2303401
Discussion on physical layer structures and procedures for SL-U
ZTE, Sanechips

R1-2303485
On Sidelink Physical Channel Design Framework for Unlicensed Spectrum
Apple

R1-2303539
NR Sidelink Unlicensed Physical Channel Design
Fraunhofer HHI, Fraunhofer IIS

R1-2303592
Physical Channel Design for Sidelink on Unlicensed Spectrum
Qualcomm Incorporated

R1-2303670
Discussion on physical channel design framework
NEC

R1-2303714
Discussion on channel design framework in SL-U
NTT DOCOMO, INC.

R1-2303769
Discussion on physical channel design framework for NR sidelink evolution on unlicensed spectrum
Sharp

R1-2303820
Physical Channel Design framework for SL-U
ITL

R1-2303833
Discussion on PHY channel design framework for SL-U
WILUS Inc.
Agreement
Considering PSD limit in unlicensed spectrum regulation, RAN1 further study whether updates on power control is needed especially for PSFCH.
R1-2303918
FL summary#1 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:

· RAN1 down-select one of followings in RAN1#113:

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

· K3 is (pre-)configured, FFS value range

· 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

· FFS: whether any impact on meeting OCB requirement
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace

· Alt 3-2b: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set

· K2=2

· K4 is (pre-)configured, FFS value range

· FFS: how to meet PSD limitation

· FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and/or K2 common PRBs, e.g., whether/how they are on the same interlace 
· R16 NR SL PSSCH-PSFCH mapping is reused as baseline, FFS details

· Note: companies are encouraged to give more details and analyze the specification impact

· E.g., whether PSSCH transmissions on non-overlapped resources are mapped to non-orthogonal PSFCH resources, i.e., whether PSFCH collision may happen and whether/how to address it, etc.

· E.g., whether introducing more than 6 CS pairs is needed

· E.g., for group cast option 2, what’s the maximum group size that can be supported

· E.g., how to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”

· FFS: regardless of which Alt above is selected, whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR

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

· E.g., whether to introduce guardband PRB/RE between common PRB and dedicated PRB

Working assumption
Additional candidate S-SSB occasions are excluded from resource pool

Agreement
A SL-BWP is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:

· Option A: 

· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:

· Option A1: N_ref is a fixed value, e.g., 10, 11

· Option A2: N_ref is (pre-)defined

· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.

· Option A3: N_ref is (pre-)configured

· Option A4: N_ref is dynamically indicated by Tx UE

· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.

· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets

Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:

· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration

· FFS value range of N

· FFS detailed design of such N associated candidate PSFCH occasion(s)

· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.

· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)

· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. 

· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.

· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them

· FFS other details

· E.g., how to meet the HARQ RTT restriction

· E.g., UE behavior on transmitting PSFCH

· E.g., how to avoid the risk of losing the COT if the COT is interrupted by periodic PSFCH occasions

R1-2303919
FL summary#2 for AI 9.4.1.2 SL-U physical channel design framework
Moderator (Huawei)

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:

· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any

· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)

· 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
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others

· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, down-select one or more of the followings in RAN1#113:
· 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

· FFS details, e.g., conditions to apply the above Option(s)

· FFS impacts on definition of candidate resource, and resource selection

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

· TBS is determined based on a reference number of symbols (denoted as L_ref)

· Support the followings

· Alt 1: Support Option 4 only

· Note: the options are as below

· Option 4: The reference number of symbols is determined by (pre-)configuration 

· FFS details, e.g., in TS 38.214 Clause 8.1.3.2, whether L_ref replaces [image: image42.png]


 or sl-LengthSymbols or other usage of L_ref, whether [image: image44.png]NISECH



 is determined in the same way as in legacy NR SL, etc.
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, regarding details of mapping between sub-channel and interlace:

· In a resource pool with multiple RB sets, sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.

· In a resource pool, support the following

· At least for the agreed case where one SL resource pool can be (pre-)configured to include integer number of RB sets

· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0

· sub-channel#1 is mapped to K interlace(s) starting from interlace#K, and so on

· At least support that the above K interlace(s) are contiguous

· FFS: whether/how to support the above K interlace(s) are non-contiguous

· FFS: if RAN1 agrees to support that one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, the mapping between sub-channel and interlace for this case will be further discussed

· Interlace is indexed as per NR-U

Agreement
When the SL-BWP contains multiple RB sets, study 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)

· Alt 1: UE may transmit S-SSB repetition in more than one RB set 

· FFS details, e.g., location of such S-SSB repetition(s) (e.g., (pre-)configured and/or pre-defined), whether/how to address potential power reduction and/or potential fluctuation of PSBCH-RSRP

· FFS: the relationship with UE’s COT

· FFS: the scenario that UE may or may not transmit S-SSB repetition in more than one RB set
· 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

Agreement
For S-SSB transmission within 1 RB set, for 15 kHz and 30 kHz SCS, Alt6 is supported:
· Alt 6: Support both Option 3-1(revised) and Option B, and enable one of them by (pre-)configuration

Note: the Options are as below

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

· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB

· 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

· FFS the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR.

· FFS gap of 0

· Option A: Legacy S-SSB

· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.

· Option B: Legacy S-SSB

· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.

Note: Option A and B are applicable in region with no OCB requirement, or with OCB exemption.

Conclusion

Regarding additional candidate S-SSB occasions, in the same S-SSB period, UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s).
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the following:
· Option 1: lowest sub-channel is the sub-channel with smallest sub-channel index

Agreement
Regarding Tx UE behavior, at least when it initiates a COT:

· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.

· Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol
· FFS: whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.

· FFS applicable scenarios

· e.g., at least for MCSt with no greater than 16us gap

· e.g., at least for transmission with no greater than 16us gap from the previous transmission by any UE

· FFS: Rx UE behavior

FFS: COT sharing case

R1-2303920
FL summary#3 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.
[112bis-e-R18-SL-03] Email discussion on co-channel coexistence for LTE-NR SL by April 26 – Seungmin (LGE)
· Check points: April 21, April 26
R1-2302291
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Nokia, Nokia Shanghai Bell

R1-2302355
Co-channel coexistence for LTE sidelink and NR sidelink
Huawei, HiSilicon

R1-2302488
Co-channel coexistence for LTE sidelink and NR sidelink
vivo

R1-2302551
Remaining details on dynamic resource sharing
OPPO

R1-2302581
Dynamic co-channel coexistence for LTE sidelink and NR sidelink
TOYOTA Info Technology Center

R1-2302603
Discussion on Co-channel coexistence for LTE sidelink and NR sidelink
Spreadtrum Communications

R1-2302706
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CATT, GOHIGH

R1-2302799
On the Co-channel Coexistence between LTE and NR Sidelink
Intel Corporation

R1-2302849
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sony

R1-2302872
Discussion on Sidelink Co-channel Coexistence
Panasonic

R1-2302924
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
LG Electronics

R1-2302953
Co-channel coexistence for LTE sidelink and NR sidelink
InterDigital, Inc.

R1-2302986
Discussion on co-channel coexistence for LTE and NR Sidelink
xiaomi

R1-2303131
On co-channel coexistence for LTE sidelink and NR sidelink
Samsung

R1-2303200
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ETRI

R1-2303237
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
CMCC

R1-2303315
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Lenovo

R1-2303325
Co-channel coexistence between LTE sidelink and NR sidelink
Ericsson

R1-2303376
Discussion of co-channel coexistence for LTE sidelink and NR sidelink
Transsion Holdings

R1-2303402
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ZTE, Sanechips

R1-2303486
On Co-channel Coexistence for LTE Sidelink and NR Sidelink
Apple

R1-2303540
Discussion on Co-Channel Coexistence for LTE and NR Sidelink
Fraunhofer HHI, Fraunhofer IIS

R1-2303593
Co-channel Coexistence Between LTE SL and NR SL
Qualcomm Incorporated

R1-2303687
Co-existence between LTE and NR sidelink
NEC

R1-2303715
Discussion on co-channel coexistence of LTE-SL and NR-SL
NTT DOCOMO, INC.

R1-2303770
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
Sharp

R1-2303787
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
ASUSTeK

R1-2303791
Co-channel coexistence for LTE sidelink and NR sidelink
Continental Automotive

R1-2303834
Discussion on co-channel coexistence for LTE sidelink and NR sidelink
WILUS Inc.

R1-2303848
On sidelink co-channel coexistence issues
Mitsubishi Electric RCE
R1-2302931
FL Summary #1 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, for dynamic resource pool sharing, the list of initial SL RSRP thresholds is separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
· FFS: whether a different initial SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.
Agreement
In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the formula of Q in Section 8.1.4 in TS 38.214 is used.
· FFS: whether the formula of Q in Section 14.1.1.6 in TS 36.213 is used additionally to derive the largest value between the two formulas
Note: The reservation period and the location of the LTE SL periodic reserved resources are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213.
R1-2302932
FL Summary #2 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

R1-2302933
FL Summary #3 for AI 9.4.2: Co-channel coexistence for LTE sidelink and NR sidelink
Moderator (LG Electronics)

R1-2304110
FL Summary #4 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 overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module 
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 

· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool

· The same formula of Q for determining the LTE SL periodic reserved resources by other SL UE is used

· Note: The reservation period and the location of the LTE SL resources repeated Q times in the above procedure are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213

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

· FFS: whether the set SA is initialized to the set of all the candidate single-slot resources excluding NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframes when the amount of candidate single-slot resources is not sufficient as specified in Step 5a in Section 8.1.4 of TS 38.214

· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes all NR SL candidate resources in NR SL slots that overlap with LTE SL resource pool where NR SL periodic resources are overlapping with LTE SL resources associated with non-monitored subframes of LTE SL module according to Step 5 in Section 8.1.4 of TS 38.214

· Note: The NR SL module excludes NR SL candidate resources overlapping with NR SL resources (including NR SL resource reservation period(s) (pre)configured in a NR SL resource pool) associated with non-monitored slot as specified in Section 8.1.4 of TS 38.214 (i.e., NR SL slot in which UE has not monitored due to its own transmission), which is the existing Rel-16/17 NR SL behavior

· Note: It is assumed that the information relevant to LTE SL resources associated with non-monitored subframe of LTE SL module used in the above procedure is shared from LTE SL module to NR SL module

Agreement
In NR SL resource (re)selection procedure for dynamic resource pool sharing, the PHY layer of NR SL module excludes NR SL candidate resources in a NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission 

· For the LTE SL periodic resources selected to be used for LTE SL module’s own LTE SL transmission, 

· For determining the above LTE SL selected resources, the LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission are repeated according to the LTE SL resource reservation period and LTE SL resource reselection count

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

· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes all NR SL candidate resources in a NR SL slot where NR SL periodic resources are in the NR SL slot overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission according to Step 5 in Section 8.1.4 of TS 38.214

· Note: When the PHY layer of NR SL module cancels the above procedure according to Step 5a in Section 8.1.4 of TS 38.214, UE selects either LTE SL transmission or NR SL transmission according to Rel-16 NR SL in-device coexistence rule

· Alt 1: The above procedure is applied at least when the priority of LTE SL transmission is higher than the priority of NR SL transmission
· It is up to UE implementation whether or not to apply the above procedure when the priority of LTE SL transmission is not higher than the priority of NR SL transmission
· Note: It is assumed that the information relevant to LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission used in the above procedure is shared from LTE SL module to NR SL module

Agreement
For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe.
· Note: How to ensure the above condition is up to UE implementation

· FFS on whether same or different frequency allocation may be used in the second overlapping slot

Agreement
When the same TB is transmitted on the NR SL slots overlapping with the LTE SL subframe, it is up to UE implementation how to avoid transmitting NR PSCCH/PSSCH only in the subsequent NR SL slot overlapping with an LTE SL subframe according to RAN#99’s agreement for NR PSCCH/PSSCH transmissions of 30kHz SCS with dynamic resource pool sharing

· FFS: whether/how to differently handle the case when different TBs are transmitted on the NR SL slots overlapping with the LTE SL subframe and the NR SL transmission in the first overlapping NR SL slot is dropped or reselected.

Agreement
RAN1 does not pursue further enhancements except for the following to handle NR SL candidate resources overlapping with LTE PSCCH for non-adjacent LTE SL resource pool in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.

· NR SL module uses LTE SL RSRP measurement results (as specified in TS 36.213) shared from LTE SL module to determine excluding NR SL candidate resources overlapping with LTE PSCCH and/or LTE PSSCH resources reserved by other LTE SL UE in NR SL resource (re)selection procedure for dynamic resource pool sharing in Rel-18.

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, Down-selection one of followings:
· Option 1: 

· When 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

· The list of the above initial SL RSRP thresholds is separately (pre)configured

· FFS: whether this initial SL RSRP threshold list can be (pre)configured per subset of PSFCH resources 

· 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 6 in Section 8.1.4 of TS 38.214

· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE and the SL RSRP value associated with the LTE SL reserved resources is higher than a SL RSRP threshold according to condition c in Step 6 in Section 8.1.4 of TS 38.214

· 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

· Option 2: 

· 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 module applies the above procedure in Step 5 in Section 8.1.4 of TS 38.214

· FFS: whether to apply the above procedure based on the priority of the LTE SL reserved resources and/or the priority of the NR SL transmission

· Note: For periodic resource reservation of NR SL transmission, the PHY layer of NR SL module further excludes NR SL candidate resources of NR SL periodic resources when the corresponding PSFCH transmission occasions are overlapping with LTE SL reserved resources by other LTE SL UE in time domain according to Step 5 in Section 8.1.4 of TS 38.214.

· 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
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 module triggers its NR SL resource (re)selection procedure as defined in clause 8.1.4 of TS 38.214
· Down-selection one of followings for T_start:
· Option 1-1: T_start is T_0 as defined in clause 8.1.4 of TS 38.214

· Option 1-2: T_start is 1100ms
· Option 1-3: T_start is up to UE implementation
· The ending LTE SL subframe is no earlier than the time (n-T_valid2)

· Down-selection one of followings for T_valid2:
· Option 2-1: T_valid2 is T
· Option 2-2: T_valid2 <= T+4ms
· Option 2-3: T_valid2 is up to UE implementation
R1-2304178
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.

[112bis-e-R18-SL-04] Email discussion on SL operation for FR2 by April 26 – Chunxuan (Apple)
· Check points: April 21, April 26
R1-2302292
On Beam Management for Sidelink in FR2
Nokia, Nokia Shanghai Bell

R1-2302356
Enhanced sidelink operation on FR2 licensed spectrum
Huawei, HiSilicon

R1-2302489
Enhanced sidelink operation on FR2 licensed spectrum
vivo
Revised to R1-2303881

R1-2303881
Enhanced sidelink operation on FR2 licensed spectrum
vivo
R1-2302552
On sidelink beam management in FR2
OPPO

R1-2302582
Discussion on sidelink beam management on FR2 licensed spectrum
TOYOTA Info Technology Center

R1-2302604
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Spreadtrum Communications

R1-2302707
Discussion on enhanced sidelink operation on FR2 licensed spectrum
CATT

R1-2302800
On Sidelink Operation in FR2 Licensed Spectrum
Intel Corporation

R1-2302850
Discussion on sidelink beam management on FR2 licensed spectrum
Sony

R1-2302925
Discussion on enhanced sidelink operation on FR2 licensed spectrum
LG Electronics

R1-2302954
On enhanced SL FR2 operation
InterDigital, Inc.

R1-2302987
Discussion on SL beam management in FR2 licensed spectrum
xiaomi

R1-2303132
On enhanced SL Operation in FR2
Samsung

R1-2303238
Discussion on sidelink enhancements on FR2 licensed spectrum
CMCC

R1-2303305
Discussion on evaluation methodology and inital results for beam enhancement on sidelink FR2 operation
CEWiT

R1-2303316
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Lenovo

R1-2303326
Study aspects for sidelink in FR2 licensed spectrum
Ericsson

R1-2303369
Discussion on SL operation on FR2
MediaTek Inc.

R1-2303377
Discussion of sidelink operation on FR2
Transsion Holdings

R1-2303403
Discussion on enhanced sidelink operation on FR2 licensed spectrum
ZTE, Sanechips

R1-2303487
On Sidelink Operation on FR2
Apple

R1-2303541
NR Sidelink Operation in FR2
Fraunhofer HHI, Fraunhofer IIS

R1-2303594
Enhanced sidelink operation on FR2 licensed spectrum
Qualcomm Incorporated

R1-2303671
Discussion on sidelink operation on FR2 licensed spectrum
NEC

R1-2303716
Discussion on enhanced sidelink operation on FR2 licensed spectrum
NTT DOCOMO, INC.

R1-2303771
Discussion on enhanced sidelink operation on FR2 licensed spectrum
Sharp

R1-2303835
Discussion on enhanced sidelink operation on FR2 licensed spectrum
WILUS Inc.
R1-2303522
Discussion on Enhanced Sidelink Operation on FR2 Licensed Spectrum
Johns Hopkins University APL

Withdrawn

R1-2303903
FL summary #1 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)

Agreement
RAN1 can study the following candidate procedure where initial beam pairing is performed before sidelink unicast link establishment, including at least the following steps and how to determine UE2:
· UE1 sends reference signals via different transmit beams

· Note: multiple reference signals transmissions (e.g. repetitions) from each of the beams can be studied
· FFS when reference signals are sent

· FFS applicable reference signal

· UE2 measures the reference signals and determines a UE1 transmit beam and/or a UE2 receive beam 
· FFS:whether/how to determine a UE2 transmit beam 
· UE2 indicates to UE1 the determined UE1 transmit beam 

· FFS how to indicate the determined transmit beam, including its feasibility

· UE1 and UE2 set up sidelink unicast link using the determined beam, following existing link establishment procedure. 

Agreement
Consider one or more of the following items as sidelink beam reporting contents for beam maintenance: 
· Beam indication (e.g., CRI)

· L1-RSRP

· FFS: L1-SINR or other reporting contents if necessary enhancement is identified. 

· Note: This does not preclude performing beam maintenance without any beam reporting

Agreement
The container(s) of sidelink beam reporting for beam maintenance is at least selected from the following options:
· Option 1: SL PHY layer signal (e.g., PSFCH, SCI)

· Option 2: SL MAC CE

· FFS: PC5-RRC, Signaling over Uu link (e.g., UCI)

Conclusion

RAN1 to prioritize the case where a UE is incapable of simultaneous transmitting or receiving PSCCH/PSSCH/PSFCH using different beams in Rel-18.
Agreement
For UE1 and UE2 in a unicast link, RAN1 to study the selection of both UE1’s transmit beam and UE2’s corresponding receive beam. 
· Note: this applies for both PSCCH/PSSCH transmission/reception and PSFCH transmission/reception. 
Agreement
Consider using sidelink CSI-RS as a starting point for beam maintenance.
· FFS: whether/how to enhance existing aperiodic and non-standalone SL CSI-RS

· FFS: periodic and/or semi-persistent SL CSI-RS transmissions 

· FFS: standalone SL CSI-RS transmissions

· 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.

· FFS: one or multiple SL CSI-RS transmissions within one slot

· FFS: SL CSI-RS transmissions with or without repetition on transmit beams

R1-2303904
FL summary #2 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)

Agreement
RAN1 can study the following candidate procedure where initial beam pairing is performed during sidelink unicast link establishment 

· UE1 sends PSCCH/PSSCH that carries unicast link establishment message (e.g., DCR message) via different transmit beams 

· Note: multiple PSCCH/PSSCH transmissions (e.g., repetitions) from each of the beams can be studied.

· FFS: applicable reference signals which are transmitted together with unicast link establishment message.

· if UE2 successfully decodes one (or more) of the PSCCH/PSSCH(s) and UE2 determines to establish a unicast link with UE1, it indicates to UE1 one (or more) UE1 transmit beam(s) of PSCCH/PSSCH(s) which is successfully received 

· FFS details (e.g., implicit or explicit indication) 

· FFS: how to map between each PSCCH/PSSCH and UE1 transmit beam

· FFS: how UE2 determines UE1 transmit beam(s) and/or UE2 transmit/receive beam(s)

· UE1 uses one of the indicated beam(s) to finish the remaining sidelink unicast link establishment procedure with UE2

· FFS: how UE1 determines one of the indicated beam(s) 

· FFS: use of additional reference signal or additional messages or additional measurement for efficient beam pairing.

Agreement
RAN1 can study the following candidate procedure where initial beam pairing starts after sidelink unicast link establishment between UE1 and UE2, including studying whether and in which cases initial beam pairing after sidelink unicast link establishment is feasible. 

· UE1 and UE2 set up sidelink unicast link, following existing link establishment procedure
· FFS the beams used for unicast link establishment.

· UE1 and/or UE2 configure the resources for beam sweeping and/or beam reporting

· FFS details of resources configuration

· UE1 and/or UE2 use the configured resources to transmit reference signals and determine a pair of transmit beam and receive beam based on beam sweeping.

· FFS applicable reference signal(s)

· FFS whether/how to indicate the determined beams between UE1 and UE2

· FFS difference between initial beam pairing (after sidelink unicast link establishment) and beam maintenance

Agreement
To study the feasibility of adapting S-SSB for initial beam pairing between UE1 and UE2, at least the following can be considered.
· Whether/how to enable UE2 to identify UE1 (e.g., source ID) from UE1’s S-SSB transmission, to enable UE1 to identify the corresponding beam measurement/reporting from UE2  

· Mapping between S-SSB transmission/resource and beam related information

· Allocation of beam reporting resources respectively associated with different S-SSB transmit beams

· Structure and contents of S-SSB

· Triggering and/or activation of S-SSB transmission, if needed
· Mechanism for S-SSB monitoring and reporting/responding

· Mechanism to mitigate/avoid the interference between overlapped S-SSB transmissions from different UEs, including S-SSB transmission resources
· Potential impact to/from other UEs, and whether/how to avoid or mitigate this impact
Agreement
To study the feasibility of reusing SL CSI-RS for initial beam pairing, at least the following enhancements can be considered. 

· SL CSI-RS transmission with or without sidelink data transmission in the same slot

· FFS: slot structure

· Mapping between SL CSI-RS transmission/resource and beam related information

· Periodic SL CSI-RS transmission, semi-persistent SL CSI-RS transmission, or aperiodic SL CSI-RS transmission, with or without SCI indication 

· Allocation of SL CSI-RS beam sweeping resources and if applicable, their associated beam reporting resources

· Study the possibility to apply SL CSI-RS for initial beam pairing before, during or after unicast link establishment

· FFS: How to provide SL CSI-RS resource configuration

· Whether or how to mitigate/avoid the interference between overlapped SL CSI-RS transmissions from different UEs

· SL CSI-RS transmission with or without repetition on transmit beams

Agreement
RAN1 is to study sidelink Beam Failure Recovery (BFR) mechanism at least for the scheme where SL BFI is triggered based on the measurement of reference signal for BFD (if supported), including

· candidate beam(s) identification

· FFS details on reference signals for candidate beam identification, including structure, procedure, timing.

· sidelink BFR request (BFRQ), including resources, transmit and/or receive beams, container, timing, etc. 

· sidelink BFR response (BFRR), including container, procedure, timing, etc.

· FFS applicability to the scheme where SL BFI is triggered based on SL HARQ feedback (if supported).

 

Agreement
Consider the following two options for determining PSFCH transmit/receive beam for a single PSFCH transmission/reception in a slot.  

· Option 1: PSFCH transmit beam is derived from the corresponding PSCCH/PSSCH receive beam; PSFCH receive beam is derived from the corresponding PSCCH/PSSCH transmit beam.

· Note this is based on sidelink beam correspondence

· Option 2: PSFCH transmit beam is derived from the PSCCH/PSSCH transmit beam for reverse data transmission; PSFCH receive beam is derived from the PSCCH/PSSCH receive beam for reverse data transmission.  

· Note this is based on beam training for reverse data transmission

· Note: The PSFCH transmit/receive beam can be the same as PSCCH/PSSCH transmit/receive beam used for the reverse data transmission.

· FFS: support both options or down select one option.

R1-2303905
FL summary #3 for AI 9.4.3 Enhanced sidelink operation on FR2 licensed spectrum
Moderator (Apple)
9.4.4 Sidelink CA operation

Placeholder only. No contributions in RAN1#112bis-e.
