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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The latest R18 WID on sidelink evolution (RP-221938) includes the following objective regarding support of sidelink on unlicensed spectrum (SL-U):
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· [bookmark: _Hlk89917081]No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


This contribution provides discussions related to SL-U physical channel design framework (AI 9.4.1.2), including summary of contributions, FL’s proposals, discussions, outcome of this meeting, etc. The related email thread is as below:
[110bis-e-R18-SL-02] Email discussion on physical channel design framework for unlicensed spectrum by October 19 – Mixiang (Huawei)
· Check points: October 14, October 19

2 Issues
2.1 Issue#1: SL bandwidth part and resource pool
2.1.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 1-1a: High level usage of intra-cell guard band PRBs
· Many companies support that PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., 
· If UE uses only one RB set, e.g., LBT is successful only in 1 RB set, or LBT is successful on multiple RB sets but the UE just uses one RB set for transmission, such guard band PRBs cannot used
· If UE’s LBT is successful on these two adjacent RB sets and the UE uses both of these two RB sets for transmission, then such PRBs can be used
· Supporting companies (11): Qualcomm, Intel, CATT, Panasonic, Sharp, Huawei/HiSilicon, Transsion Holdings, ETRI, InterDigital, Ericsson, WILUS, etc.
· Meanwhile, some companies mentioned intra-cell guard band PRBs cannot be used for PSCCH/PSFCH/S-SSB transmission, otherwise there will be UE blind decoding issue.
· Supporting companies (5): Panasonic, Sharp, MediaTek, ETRI, WILUS, etc.
· Proposal 1-1a is given to reflect the above.
· The details of how to use intra-cell guard band PRBs for PSSCH transmission will be discussed after sub-channel definition is clearer (see Issue#3), so FL gives an “FFS details” to reflect this.
· Proposal 1-2a: S-SSB slots belong to RP or not
· Summary
· R16/R17 S-SSB slots
· Exclude from resource pool (12): Ericsson, OPPO, Nokia, LGE, Intel, Apple, vivo, MediaTek, NEC, Huawei/HiSilicon, Transsion Holdings, InterDigital
· Belong to resource pool (1): Qualcomm
· R18 additional S-SSB slots
· Exclude from resource pool (8): Ericsson, OPPO, Samsung, LGE, Intel, Apple, NEC, InterDigital
· Belong to resource pool (7): Huawei/HiSilicon, Qualcomm, Nokia, vivo, ZTE, Lenovo, InterDigital
· For R16/R17 NR SL S-SSB slots, most companies support to reuse R16 NR-V design that those slots are excluded from resource pool.
· For the new S-SSB slots, the situation is half-half. Since the details are not clear, e.g., where the new S-SSB slots are, how to use them, etc., the FL suggests to postpone the discussion until the details are clearer.
· Proposal 1-2a is given to reflect the above.
· Others
· There are some other issues mentioned by companies, e.g., whether to consider Uu TDD configuration, whether to set bitmap to all “1”s, whether to support one SL resource pool includes sub-set of PRBs of one RB set, etc.
· Generally, FL assumes those issues are not very urgent now. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.1.2 [Closed] Proposals for 1st round 
2.1.2.1 Proposal 1-1a
Proposal 1-1a: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if UE’s LBT is successful on the respective LBT channels and the UE uses both of these two RB sets for PSSCH transmission
· FFS details
· Such PRBs are not used for PSCCH/PSFCH/S-SSB transmission

	Company
	Agree?
	Comments

	Intel
	Yes
	Agree with the FL’s proposal, and to follow Rel.16 NR-U criterias. 

	Qualcomm
	Yes
	Intra-cell guard band for data channel is reused from NR-U to improve the spectral efficiency. We can study how the rate match PSSCH in these guard band RBs to improve the reliability and spectral efficiency

	DCM
	No
	We think if intra-cell guard band is available, a lot of issues like TB determination, PSCCH/PSSCH multiplexing, unequal sub-channel size, etc. will occur. Although we understand multiple companies would prefer to introduce, at least this discussion should be done after sub-channel definition is fixed.
BTW, intra-‘cell’ may not be suitable for SL. Intra-‘carrier’ can be used instead.

	LGE
	Yes
	We support the proposal. 
It is necessary to use them as in NR-U PUSCH to ensure contiguous RB transmission or minimize PAPR. 

In our understanding, even in the case where there is no intra-cell guard band, since the number of RBs of a RB set could be from 100 to 110 for 15 kHz SCS, or from 50 to 55 for 30kHz SCS, TBS determination issue exist regardless whether or not to use the PRBs belonging to a guard bands. 

	OPPO
	Yes 
	

	Apple
	No with Comment
	It is unclear to us whether or not the inclusion of such PRBs in the intra-cell guard band will lead to unequal sub-channel size. If it will lead to unequal sub-channel size, we prefer not to use them for PSSCH transmission. As suggested by DCM, we could discuss this after sub-channel definition is clear, especially in the multiple RB sets case.

	ZTE,Sanechips
	Agree
	

	NEC
	Yes
	For clarification, "UE uses both of these two RB sets" means "UE uses the entire two RB sets", right?

	Spreadtrum
	Yes
	

	Sony
	Yes
	

	xiaomi
	No
	We share the similar view with DCM and Apple.

	CMCC
	Yes
	The NR-U principle should be followed.
[bookmark: OLE_LINK252][bookmark: OLE_LINK251]For interlaced-RB based transmission, if the allocated interlaces are across more than one RBs, after successful channel access, the PRBs within intra-cell guard band are naturally allocated as well, similar to NR-U;
[bookmark: OLE_LINK254][bookmark: OLE_LINK253][bookmark: OLE_LINK255][bookmark: OLE_LINK256]For contiguous-RB based transmission, some unavailable resources should be excluded, e.g., the resources which contain PRBs in only one RB set and the adjacent intra-cell guard band, but not contain PRBs in the other RB set corresponding to the intra-cell guard band.

	Lenovo
	Yes 
	We think such PRBs can be used for PSSCH transmission with considering spectral efficiency and related rate match indication/mechanism can be further studied.

	CATT, GOHIGH
	Yes
	

	WILUS
	Yes
	The PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as Rel-16 NR-U. At least PSCCH allocation should be restricted within a RB set except intra-cell guard band PRBs similar to NR-U PDCCH operation.

	Panasonic
	Yes
	

	Sharp
	Yes with comments
	Unequal sub-channel sizes are not just caused by intra-cell guard bands, but also by mapping a sub-channel to interlace. Therefore, we don’t think that can be a reason not to use intra-cell guard bands. We propose to also make it clear that each S-SSB transmission should be confined within an RB set.

	Nokia/Nsb
	Agree
	

	Futurewei
	Yes
	

	Transsion
	Yes
	

	Fraunhofer
	Yes
	Fraunhofer

	Samsung
	Agree in general (see comments)
	· For the first bullet, it should be clarified that for interlace based transmission, the PRBs in the intra-cell guard band should belong to the same interlace index(es) as the interlace index(es) allocated for PSSCH transmission in the two adjacent RB sets.
· For the second bullet, we want to put FFS for the S-SSB transmission. If interlace based S-SSB is supported, there could be issue that some interlace only has 10 RBs, and how to use it for 11 RB S-SSB should be discussed (and using intra-cell guard band could be one possible solution, so it’s too early to preclude it). 

	MediaTek
	Yes
	Agree with the FL proposal and the definition of sub-channel with consideration of the PRBs within the intra-cell guard bands can be FFS for both IRB and CRB based transmissions.

	Huawei/HiSilicon
	Yes
	We support the proposal.
1st bullet is following NR-U usage. 
2nd bullet avoid UE blind decoding.

	vivo
	OK
	

	Interdigital
	Yes
	The PRBs can be used to improve the spectrum efficiency of the system.



2.1.2.2 Proposal 1-2a
Proposal 1-2a: At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not new S-SSB slots (if supported) are excluded from resource pool will be discussed after the details of new S-SSB slots are clearer

	Company
	Agree?
	Comments

	Intel
	Yes
	Agree with the FL’s proposal, and to follow Rel.16 SL design principles. 

	Qualcomm
	No
	The S-SSB transmission in both legacy and new S-SSB slots are opportunistic when LBT is required. SFN of S-SSB transmission is opportunistic in any of the legacy/new S-SSB slots. So, having legacy S-SSB slot excluded from RP for SFN’ed S-SSB transmission may not serve its purpose as in licensed case. We have also shown the performance loss of 10/20% by excluding both the legacy and new S-SSB slots from the resource pool. The addition of either legacy and new S-SSB slots into resource pool may require the same special handling on resource reservation and PSSCH rate-matching. The S-SSB waveforms in both the legacy and new S-SSB slots need to be uniform to simplify the implementation. 
We don’t see the need to treat legacy and new S-SSB slots differently. Not having this proposal for now isn’t blocking other designs since the S-SSB waveform design may rely on the new S-SSB slot. Suggest revisiting the issue after the design for new S-SSB becomes clear.

	DCM
	Yes
	

	LGE
	Yes
	We also think that any S-SSB slots needs to be excluded from SL resource pool. Otherwise, we may need to discuss whether or how to transmit or receive S-SSB and PSCCH/PSSCH/PSFCH. Moreover, when S-SSB is overlapping with PSFCH slot, the RX UE may need to perform AGC procedure twice for S-SSB reception. 
In our view, since S-SSB transmission can enjoy the benefits of short control signaling exception or Type 2A channel access procedure, it would be better to focus on other essential part while we just agree to exclude all S-SSB slots from any SL resource pool. 

	OPPO
	Yes
	We support to exclude new S-SSB slot from resource pool. The key design principle of S-SSB is to avoid half-duplex issue with PSCCH/PSSCH so that all UEs can receive S-SSB. If S-SSB slot is within resource pool, some UEs which use same slot as S-SSB but different frequency resource will not receive such S_SSB. It will degrade synchronization performance. Furthermore, it will introduce other necessary enhancement to resource selection/exclusion procedure, which is not aligned with R16/R17 design. 

	Apple
	Yes
	

	ZTE,Sanechips
	Agree
	

	NEC
	Yes 
	

	Spreadtrum
	Yes
	

	Sony
	Yes
	

	xiaomi
	Yes
	

	CMCC
	Yes
	

	Lenovo
	Yes
	We are ok with the proposal.

	CATT, GOHIGH
	Yes with comment
	To guarantee the performance of S-SSB transmission and avoid half-duplex issue, we think all the S-SSB slots should be directly excluded from the resource pool. Besides, the number of additional S-SSB slots should not be too large to avoid wasting resources. So there is tradeoff between resource availability and S-SSB performance.

	WILUS
	Yes
	

	Panasonic
	Yes
	

	Sharp
	Yes
	

	Nokia/Nsb
	Yes
	We agree with the main proposal of Proposal 1-2a, where the Rel16/17 NR SL slots are excluded from SL resource pool.
In the meanwhile, we think that it is also important for us to discuss and agree on whether the new S-SSB slots can be included in the RP or not. Thus, we propose the FL to have a new Proposal to discuss the issue, on whether or not the new S-SSB slots are excluded from the RP.


	Futurewei
	Yes
	

	Transsion
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	Huawei/HiSilicon
	Yes
	In R16/R17, S-SSB slots are excluded from resource pool to avoid half-duplex issue between S-SSB and other SL channel/signal. Half-duplex issue still exists in SL-U so that same design can be reused, i.e., R16/17 NR SL S-SSB slots are excluded from resource pool.
However, if all the S-SSB slots are excluded from resource pool, the system performance will be decreased since more resource are used for S-SSB transmission only. Therefore, we propose that additional S-SSB slots belong to resource pool. If a UE successfully transmitted Rel-16 S-SSB, the additional S-SSB slots can be used for PSCCH/PSSCH transmission to improve resource utilization.

	vivo
	OK
	

	Ericsson
	Yes
	

	Interdigital
	Yes
	



2.1.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
2.1.3.1 Proposal 1-1a
Summary of 1st round discussions on Proposal 1-1a
Overall situation on supporting Proposal 1-1a
· Support in general (23 companies): Intel, Qualcomm, LGE, OPPO, ZTE/Sanechips, NEC, Spreadtrum, Sony, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, vivo, Interdigital
· Not support (3 companies): DCM, Apple, xiaomi, 

Summary of companies’ replies and FL’s view:
· Majority companies support the current proposal, which reuses NR-U principle for PSSCH transmission and also avoids UE blind decoding for PSCCH/PSFCH/S-SSB transmission.
· 3 companies have some concerns. FL’s respond is given below. Hope it clarifies and we can move forward.

FL’s view to some companies’ comments:
· @Docomo, Apple, Xiaomi: on the detailed usage
· You are right that if such intra-cell guardband PRBs are used for PSSCH transmission, RAN1 needs to further discuss how to use them, e.g., whether it leads to unequal sub-channel size, etc. 
· Meanwhile, the benefits of using them is also obvious, e.g., improving spectrum efficiency, minimizing PAPR, etc, as mentioned by other companies.
· Considering NR-U already supports using them and this proposal is basically following NR-U design, FL assumes companies can bring up simple solutions to resolve related issues if any.
· In addition, FL assumes there is no strong need to first finalize all details of sub-channel definition/indexing, and then discuss the current proposal. Current proposal is very high-level and provide some good guidance for further detailed design.
· So FL suggests we go step-by-step, i.e., agree such high-level proposal first, and then go to details.
· @Docomo: on the terminology
· Thanks for the kind comment that “intra-‘cell’ may not be suitable for SL. Intra-‘carrier’ can be used instead”. FL shares similar view that “intra-cell” may not be appropriate for SL.
· However, one benefit of using “intra-cell guardband PRBs” is companies can be easily on the same page since it's specified in current spec. If we use a new term now, we may face other issues like what’s the relationship between this new term and “intra-cell guardband PRBs”, etc.
· In short, FL appreciates this kind comment. Maybe a possible way forward is we continue using “intra-cell guardband PRBs” during R18 SL discussions. Companies can suggest a new term when we come to specification writing phase, or we can even leave it to Editor to handle. Hope this is acceptable.
· @Sharp, Samsung: regarding “whether each S-SSB transmission is confined within an RB set”, “interlaced S-SSB design”, FL assumes these are separate issues and belongs to Issue#5. We can discuss them later.
· @Samsung: regarding the following comment, FL assumes this is no need to mention it. Let’s discuss such details later.
· Samsung: “it should be clarified that for interlace based transmission, the PRBs in the intra-cell guard band should belong to the same interlace index(es) as the interlace index(es) allocated for PSSCH transmission in the two adjacent RB sets”
· @NEC: "UE uses both of these two RB sets" means UE’s PSSCH transmission spans across the two RB sets, whether the UE uses all PRBs or subset of PRBs are subject to resource indication.

Based on the above, Proposal 1-1a remains unchanged.

Proposal 1-1a: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if UE’s LBT is successful on the respective LBT channels and the UE uses both of these two RB sets for PSSCH transmission
· FFS details
· Such PRBs are not used for PSCCH/PSFCH/S-SSB transmission

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.1.3.2 Proposal 1-2a
Summary of 1st round discussions on Proposal 1-2a
Overall situation on supporting Proposal 1-2a
· Support in general (25 companies): Intel, DCM, LGE, OPPO, Apple, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Samsung, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (1 companies): Qualcomm

Summary of companies’ replies and FL’s view:
· Majority companies support the current proposal, which following legacy NR SL S-SSB design principle.
· 1 company has some concerns. FL’s respond is given below. Hope it clarifies and we can move forward.

FL’s view to some companies’ comments:
· @Qualcomm: 
· Your simulation results are appreciated. Although performance gain is important, companies have concerns on other issues like half-duplex, etc., which were extensively discussed in R16 NR V2X.
· @Qualcomm, Nokia:
· FL suggests to separate the discussions of R16/R17 S-SSB slots and new S-SSB slots mainly because it’s pre-mature to discuss whether new S-SSB slots belong to resource pool or not without knowing the detailed designs. 
· So let’s go step-by-step. We can discuss new S-SSB slots case later.

Based on the above, Proposal 1-2a remains unchanged.

Proposal 1-2a: At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not new S-SSB slots (if supported) are excluded from resource pool will be discussed after the details of new S-SSB slots are clearer

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.1.4 3rd round: Proposals
Overall situation on supporting Proposal 1-1a
· Support in general (23 companies): Intel, Qualcomm, LGE, OPPO, ZTE/Sanechips, NEC, Spreadtrum, Sony, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, vivo, Interdigital
· Not support (3 companies): DCM, Apple, xiaomi, 

Proposal 1-1a: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if UE’s LBT is successful on the respective LBT channels and the UE uses both of these two RB sets for PSSCH transmission
· FFS details
· Such PRBs are not used for PSCCH/PSFCH/S-SSB transmission


Overall situation on supporting Proposal 1-2a
· Support in general (25 companies): Intel, DCM, LGE, OPPO, Apple, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Samsung, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (1 companies): Qualcomm

Proposal 1-2b: At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not new additional candidate S-SSB slots occasions (if supported) are excluded from resource pool will be discussed after the details of new S-SSB slots are clearer

2.2 Issue#2: Slot structure
2.2.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 2-1a: additional starting symbol(s) in a slot
· Summary
· Support additional starting symbols (17): Qualcomm, Nokia, Intel, CMCC, Lenovo, Huawei/HiSilicon, Fraunhofer, Sony, NEC, Transsion Holdings, Hyundai, ETRI, National Spectrum Consortium, InterDigital, EURECOM, Samsung, MediaTek
· Support >=2 starting symbols (6): CMCC, Lenovo, Fraunhofer, Sony, Samsung, MediaTek
· Support 2 starting symbols (12): other companies among above
· Do not support additional starting symbols (5): OPPO, Apple, ZTE, DOCOMO, CATT
· Proposal 2-1a is given to reflect the situation, with the following justifications
· Most companies support to introduce additional starting symbol(s) in a slot, and many of them propose 2 starting symbols is a good tradeoff between performance and complexity.
· FL suggests we first agree “at least support 2 starting symbols in a slot”, and “FFS whether/how to support more than 2 starting symbols within a slot”.
· Some companies have concern that introducing additional starting symbol may have too much specification workload.
· However, as mentioned by some other companies, 2 starting symbols can be regarded as defining two sets of starting symbol with different symbol length in a slot, thus having no additional specification impact in terms of, e.g. slot structure, DRMS patterns, etc.
· To resolve this concern, FL adds “RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol”.
· Some companies have concern on AGC impact if UEs use different starting symbols in a slot. 
· FL adds “The starting symbol(s) are used for AGC purpose” to resolve this concern, i.e., the AGC handling is as legacy.
· Some companies mentioned more details, e.g., whether Tx UE can use additional starting symbol only in the 1st slot of a COT (i.e., only when initiating a COT), where is the 2nd starting symbol, how to determine TBS, etc.
· FL adds “FFS other details, …” to encourage companies study more, and we can address them in later meetings.
· Proposal 2-2a: usage of gap symbol in case of multi-consecutive slots transmission (MCSt)
· Multi-consecutive slots transmission (MCSt) is supported in RAN1#110.
· Several companies point out the gap symbol between two adjacent slots can be used for PSSCH transmission in some cases to improve resource efficiency.
· FL gives a high-level proposal in Proposal 2-2a to encourage companies further study whether/how the gap symbol between two adjacent slots can be used for PSSCH transmission.
· Others
· There are some other issues mentioned by companies, e.g., whether 1st starting symbol in a slot is fixed as 0 or (pre-)configured as legacy, etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.2.2 [Closed] Proposals for 1st round 
2.2.2.1 Proposal 2-1a
Proposal 2-1a: 
· At least support 2 starting symbols within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, etc.
· FFS whether/how to support more than 2 starting symbols within a slot

	Company
	Agree?
	Comments

	Intel 
	Yes
	We agree with the proposal as currently defined. Our position is that 2 starting symbols would be only beneficial for dynamic channel access mode, while for semi-static channel access mode, there is no benefit in introducing them since no incumbent may be present and channel access procedure is tightly synchronous. 

	Qualcomm
	Yes
	The Rel’16 SL does not support <7 symbol PSSCH so we may want to reuse the existing PSSCH configurations to avoid additional spec works. For the 1st sub-bullet, suggest updating as follows:
 “RAN1 strives to reuse Rel’16 SL PSCCH/PSSCH pattern for PSCCH/PSSCH transmission from 1st or 2nd starting symbol”.

	DCM
	No
	Only single starting position is enough.
When a UE starts the 1st starting symbol, but another UE starts the 2nd starting symbol, the 1st UE does not have any AGC symbol in the middle of the transmission. Then, there would/should be RAN1 spec impacts on PSCCH/PSSCH signal structure. Why FL assumes no additional spec impact is unclear for us.

	LGE
	Comments
	After reviewing some contribution, there were some views on overbooking considering LBT failure. At this moment, we prefer to remove “within a slot”. If the additional starting symbol index is located in the next slot and they have the same location in a slot perspective, then we can enjoy the similar benefit of the multiple opportunity to overcome LBT failure, and to avoid any other complicated issue due to allowing multiple PSCCH/PSSCH pattern in a slot. 

	OPPO
	No 
	We understood that multiple starting positions benefit for channel access. While it will cause the following issues. Before the issues have reasonable/feasible solution, it is too early to agree with more starting positions within a slot. 
· TBS determination: how to determine the TBS considering there are more than 1 starting position? If the TBS is determined based on 1st starting position, but UE need to use 2nd starting position to perform transmission, that will result in new rate matching procedure and it is possible the coding rate is higher than 1 which is not decodable at RX UE.
· The mapping between PSSCH and PSFCH: in R16/R17, minimal time gap between PSSCH and PSFCH is defined. If new starting position is introduced which will reduce the time gap between PSCCH/PSSCH and PSFCH, whether the legacy minimal time gap is applicable needs further study. 
· AGC issue at RX UE side: if two UEs perform SL transmission at different starting position, such as UE1 from 1st starting position, UE2 from 2nd starting position, and UE2 is closer to RX UE than UE1. Even if two AGC symbol can be used for AGC tuning at RX UE side, when UE2 perform SL transmission, and RX UE needs to retune the AGC to higher level. For RX UE, the received data from UE1 is with finer granularity from 1st starting position to 2nd starting position, and with coarser granularity from 2nd starting position, that will affect decoding performance. The worse case is that the data from UE1 is not decodable.


	Apple
	No
	UE implementation complexity is our main concern to support 2 starting symbols. UE has to decode PSCCH twice in a slot, which doubles the complexity. 
Also, we think it is pre-mature to support 2 starting symbols without the understanding of some design details of 2 starting symbols, e.g., where is the second starting symbol, how to ensure there are enough PSSCH symbols especially in the slot with PSFCH resources, etc. 

	ZTE,Sanechips
	Partial 
	1 starting symbol should be supported by default without (pre-)configuration. The PSCCH blind detection issue that comes with more than one starting point needs to be addressed - we captured this point as an FFS.
Suggest to modify the wording as:
Support at least 1 additional starting symbol within a slot depending on (pre)configuration,
· 1 starting symbol within a slot is supported by default
· At least support 21 additional starting symbols within a slot for PSCCH/PSSCH transmission depend on (pre-)configuration.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, PSCCH blind detection complexity,etc.
· FFS additional starting points decreasing from a common CPE length before slot boundary when additional starting symbol within a slot for PSCCH/PSSCH transmission is not (pre)configured
· FFS whether/how to support more than 2 starting symbols within a slot


	NEC
	Yes 
	

	Spreadtrum
	No
	We also have concern on complexity of PSCCH decoding and TBS determination.

	Sony
	Yes
	We support this proposal on supporting at least 2 starting symbol within a slot and FFS whether/how to support more than 2.

	xiaomi
	
	For the sake of progress, we can accept majority view.

	CMCC
	Yes
	For the AGC issue, adding the 2nd starting symbol which is fixed as another AGC symbol besides symbol#0 can mitigate this issue;
For the issue of there may be not enough PSSCH symbols in the slot with PSFCH resources, maybe it can be specified that this kind of slots do not have the 2nd starting symbols, different from the remaining slots;
For the TBS issue, the TBS can be determined by the number of symbols start from #n to #13, where symbol #n is the 2nd starting symbol, even the retransmission using the 1st starting symbol, more symbols is obtained for retransmission and the code rate would be even smaller.

	Lenovo
	Yes
	We support this proposal 

	CATT, GOHIGH
	No
	As proposed by FL, so many issues will be raised if additional starting symbols are introduced, such as decoding complexity, TBS determination and design of the 2nd starting symbol, so the legacy R16 slot structure is our preference.

	EURECOM
	Yes
	We agree to have at least two starting symbols within a slot and the starting symbols are used for AGC. We also support to have more than two starting symbols within a slot. When there are more than two starting symbols within a slot, to reduce the number of blind decodes in PSCCH resource, besides a PSCCH resource at the beginning of a slot, only one PSCCH resource is configured at the end of a slot for PSCCH transmission to indicate PSSCH transmitted at the starting symbols rather than the first starting symbol.

	WILUS
	Yes
	We support this proposal with the removal of “at least” in the 1st bullet.

	Panasonic
	Comments
	"Unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol" is unclear for us. As discussed in last meeting, if "when a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols of a slot" is assumed, the lengths of PSSCH based on 1st starting symbol and 2nd staring symbol are different. As commented by CMCC, the TBS could be same size if TBS is based on always 2nd stating symbol. However, the code rate is too small when 1st starting symbol is used.

	Nokia/Nsb
	Yes with rewording
	We have the following re-wording proposal:
Proposal 2-1a: 
· At least sSupport 2 starting symbolspoints within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for the same PSCCH/PSSCH transmission format for transmissions from both 1st orand  2nd starting symbolpoints
· The startingfirst symbol(s) of a given starting point transmission are is used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, etc.
· FFS whether/how to support more than 2 starting symbols within a slot



	Futurewei
	Yes
	We think that the default should be a single starting symbol , and the second may be supported by (pre-)configuration per resource pool. 

	Transsion
	Yes
	We support this proposal and our preference is one additional starting symbols.

	Fraunhofer
	Yes
	We are generally supportive of the FL’s proposal, but would need some wording changes. The current wording for the first sub-bullet can be read to mean that the 2 starting points are the 1st and 2nd symbols, which is not the intention.
We support the wording from Nokia, where “starting symbol” is replaced by “starting points”. We are also fine with “position of 1st and 2nd starting symbols”.
· RAN1 strives to reuse Rel-16 SL PSCCH/PSSCH patterns have unified design for PSCCH/PSSCH transmission from 1st or and 2nd starting symbol points
· The starting first symbol(s) for a transmission at either of the starting points is are used for AGC purpose

	Samsung
	Yes
	We are ok with proposal considering the tradeoff between complexity and flexibility, although we prefer even more starting points at the beginning. 

	MediaTek
	Comments
	For the first bullet, considering the potential increased UE complexity of blind detection/decoding of PSCCH as some other companies point out, we propose the following update:
· At least support 2 starting symbols within a slot for PSCCH and/or PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS only PSSCH transmission is allowed on the second starting symbol.
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, etc.

On the other hand, we support multiple starting symbols within a slot and share the similar opinions with EURECOM. In our opinion, there is no doubt that only with multiple starting symbols within a slot, SL-U can achieve a better channel access efficiency when it competes with other RATs, e.g., asynchronous WiFi system and/or NR-U system with multiple starting symbols within a slot. For only one or two starting symbols(s) within a slot, the performance of SL-U is still poor especially when the loading from WiFi and/or NR-U system is high according to our evaluation results and also some other companies’ evaluation results.  Meanwhile, for the concern of increased UE implementation complexity and power consumption due to the increased number of blind detection/decoding for PSCCH on each candidate symbol in the time domain, we also propose only PSSCH (e.g., for AGC/combining purpose) transmission is allowed on starting symbols other than the 1st starting symbol within a slot.

	Huawei/HiSilicon
	Yes
	We support the proposal.
In R16 NR SL design, the starting symbol and symbol length in a slot is provided by sl-StartSymbol-r16 and sl-LengthSymbols-r16 respectively. These two starting occasions can be regarded as two sets of starting symbol with different symbol length in a slot. 
Since the starting symbol(s) are used for AGC purpose, UEs will do AGC at these symbols, so no additional AGC issue.
Other details can be FFS.

	vivo
	comments
	If more than one starting symbol would be supported, at most two starting symbols can be supported as a compromise. In this case, it should not dramatically increase the UE processing complexity. Thus, the proposal should be revised:

· At least support 2 starting symbols within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· RAN1 strives to achieve same UE processing complexity (e.g., SCI blind decoding) for one and two starting symbols cases 
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, etc.
· FFS whether/how to support more than 2 starting symbols within a slot


	Ericsson
	Yes
	

	Interdigital
	Yes
	We support the proposal.



2.2.2.2 Proposal 2-2a
Proposal 2-2a: When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol between two adjacent slots can be used for PSSCH transmission.

	Company
	Agree?
	Comments

	Intel
	NO
	We are not OK with the proposal. The whole spirit of multi-consecutive slots transmission is to employ consecutive slots from single UE with no gaps, otherwise the continuity would be conditional to events that cannot be controlled by a single UE by design (e.g., false detection, LBT failure, etc..).

As a different note, given that we have already agreed that multi-consecutive slots transmission would be supported, should be discuss multi-consecutive slots transmission just in one single AI, instead of having parallel discussions in two AIs?

	Qualcomm
	Yes
	The gap in between the multiple consecutive slots could be used for data transmission to improve spectral efficiency

	DCM
	No
	No special handling for the gap is necessary. Otherwise, FDMed UEs’ transmissions have different durations and thus a UE will detect other UE in its LBT duration. This issue is discussed in 9.4.1.1 as fixed CPE duration (single vs multiple). This proposal seems to break the concept.

	LGE
	No
	We prefer to use CPE first to reduce the gap duration. Without gap, FDM may not be supported during the duration. 

	OPPO
	No
	We don’t agree to use the gap symbol for PSSCH transmission. If we support that, which means there is no gap within MCSt transmissions duration. Other UEs will not have opportunities to perform sensing/LBT during MCSt transmission, especially in the case that other UEs are FDMed with the MCSt transmitter, which will cause inter-UE blocking issue. 


	Apple
	No
	We do not think gap symbol between two adjacent slots can be used for PSSCH transmission. If it is used, it may block the LBT operations of other UE using FDMed resources. 
Or, we could restrict multi-consecutive slots transmission to full bandwidth case. 

	ZTE,Sanechips
	No
	We prefer to simplify the proposal as not necessarily this gap symbol  would be used for PSSCH transmission. CPE of the next slot prolonging into the gap symbol can also be considered.
When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol between two adjacent slots can be used

	NEC
	Yes 
	

	Spreadtrum
	No
	If no gap is supported, other FDM transmissions don’t have the chance to access the channel successfully.

	xiaomi
	Yes
	We agree that the solution is premature to be agreed, but we are fine to further study this potential solution to improve the spectral efficiency.

	CMCC
	Yes
	We prefer to using the GP symbol for PSSCH transmission, i.e., no gap is preserved in-between two consecutive slots to avoid the possibility of losing the COT. 
For the FDM issues raised by companies, even the gap is not fully occupied by using CPE for current slot, a type 2 LBT should be proceeded for the channel access, then other UE which is using type 1 LBT still cannot successfully access the channel. The FDM can only be achieved before the first slot of the consecutive slots b/w UEs.
We also think it should be clarified whether this issue should be discussed in this sub-agenda or the other one for SL-U.

	Lenovo
	Yes with comments 
	When a UE performs multi-consecutive slots transmission, RAN1 further study whether/how the UE uses the gap symbol between two adjacent slots for PSSCH transmission.

	CATT, GOHIGH
	Comment
	When multi-consecutive slots transmission is performed, some other essential enhancements are also needed for further study other than gap symbol, so the updated proposal is proposed as follows:
Proposal 2-2a: When multi-consecutive slots transmission is performed, RAN1 further study:
· whether/how the gap symbol between two adjacent slots can be used for PSSCH transmission.
· Whether/how to perform the enhanced resource exclusion and/or resource selection operation to support multi-consecutive slots transmission.
· Whether enhanced resource indication mechanism is needed.

	EURECOM
	Yes
	We agree to use the gap symbol between two adjacent slots for PSSCH transmission if multi-consecutive slot transmission is performed.

	WILUS
	No
	We do not agree to use the gap symbol for PSSCH transmission considering fairness for co-existence with other RAT in unlicensed spectrum.

	Panasonic
	No
	CPE could be used for multi-consecutive slots transmission to support FDMed UEs’ transmission.  

	Sharp
	Yes
	We support to study how to occupy the gap symbol between two adjacent slots during the MCSt to retain the ongoing COT as much as possible.

	Nokia/Nsb
	No
	Before discussing details of multi-consecutive slots transmissions, we may need to clarify how exactly the multi-consecutive slots transmissions looks like. Is it targeting single UE burst transmissions in multi-consecutive slots? Or is it targeting  multi-UE transmissions in each of the multi-consecutive slots that belong to shared  COT from an initiating UE.


	Futurewei
	Yes
	For instance, last PSFCH symbol repetition/duplication  may be used to occupy the guard symbol, when the slot contains  PSFCH .

	Transsion
	No
	If the gap symbol is used for PSSCH transmission, it will block LBT from other UEs that are using FDM resources within the resource pool.

	Fraunhofer
	Yes
	We are supportive of studying how the gap symbol can be used for PSSCH transmissions.

	Samsung
	Partially agree
	· Even without multi-consecutive slots transmission, the gap symbols should also be studied how to use them. 
· In addition, how to handle the starting symbol(s) in the middle of multi-consecutive slots also needs to be studied. Suggest the following update:
Proposal 2-2a: When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol and/or starting symbol(s) between two adjacent slots can be used for PSSCH transmission.

	MediaTek
	Yes with comments
	We agree that the gap symbol should be occupied for the case of MCSt in case of losing the COT.  Meanwhile, we think besides PSSCH transmission, the CPE transmission on the gap symbol should not be excluded. Thus we propose the following update:
· Proposal 2-2a: When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol between two adjacent slots can be used for PSSCH and/or CPE transmission.

	Huawei/HiSilicon
	Yes
	We support such proposal and we can further study the details and conditions of using gap symbol for PSSCH transmission.

	vivo
	Yes
	

	Ericsson
	Comment
	In our view, it is necessary to study the procedures for the gap symbol between adjacent slots. However, at this point in time we prefer to keep the proposal more general similar to the text proposal from ZTE.

	Interdigital
	Yes
	The gap symbol can be used to maintain the COT and improve spectrum efficiency.



2.2.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
2.2.3.1 Proposal 2-1b
Summary of 1st round discussions on Proposal 2-1a
Overall situation on supporting Proposal 2-1a
· Support in general (21 companies): Intel, Qualcomm, ZTE/Sanechips (partial), NEC, Sony, xiaomi, CMCC, Lenovo, EURECOM, WILUS, Panasonic, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, Vivo (at most 2), Ericsson, Interdigital, 
· Not support (5 companies): DCM, OPPO, Apple, Spreadtrum, CATT/GOHIGH, 

Summary of companies’ replies and FL’s view:
· Majority companies support the current proposal.
· Some companies have some concerns. FL’s respond is given below. Hope it clarifies and we can move forward.
· FL adds “PSCCH blind decoding complexity” in the FFS part to address concerns mentioned by several companies (e.g., @ ZTE, Spredtrum, CATT, MediaTek, vivo, etc.)
· Meanwhile, FL kindly suggest that let’s try to keep the FFS bullet short, i.e., only includes very critical issues. Because we all know if the FFS bullet is too long and controversial, we may just end up with “FFS other details”.

FL’s view to some companies’ comments:
· @Qualcomm, Panasonic, Nokia, Fraunhofer, MediaTek:
· Thanks for the kind wording suggestion for the 1st sub-bullet, i.e., “RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol”.
· Although we can spend more time refining the wording, FL assumes the key message is clear, i.e., companies need to consider the workload, so that the proposed solutions should be simple. This bullet is just a very high-level reminder, hope we can live with it.
· @Nokia, Fraunhofer: FL assumes “starting symbol” should be clear enough, hope we can live with it.
· @Docomo, OPPO: 
· On the AGC issue: the current proposal has “The starting symbol(s) are used for AGC purpose”. So UEs will perform AGC on both the 1st and 2nd starting symbol, thus no additional AGC handling needed.
· On other issues like TBS determination, they are captured by the FFS.
· In general, FL assumes the proponents will try to bring simple and effective solutions to minimize the workload. We can discuss such detailed designs later.
· @Apple:
· It’s true and important that we need to care about UE complexity. Many companies think “2 starting symbols in a slot” is a good balance between performance and UE complexity. Then, FL come up with current proposal to reflect this.
· Some details mentioned by you, e.g., location of 2nd starting symbol, whether 2 starting symbols only applies to slot without PSFCH, etc., can be further discussed and covered by current FFS. FL suggests we go step-by-step.
· @Apple, Intel, CMCC, ZTE, Futurewei: 
· Some issues mentioned by you can be further discussed under current “FFS applicable scenarios”, e.g., whether 2 starting symbols is used in dynamic or semi-static channel access, whether 2 starting symbols only applies to slot without PSFCH, whether it’s supported by (pre-)configuration, etc. 
· FL tries to keep the FFS bullet short without mentioning so many detailed FFS.
· @LGE: removing “within a slot” might cause some confusion, e.g., how many starting symbols are there in a slot actually, how it works, etc. The current proposal says “at least support …”, i.e., not “only support”. Other designs are not precluded and can be discussed in the future if enough interest from companies.
· @ZTE:
· The PSCCH blind detection is reflected in FFS.
· All CPE issues are assume to be discussed in AI 9.4.1.1 Channel Access.
· @WILUS, Nokia, vivo:
· About removing “at least”: some other companies (e.g., MediaTek) may want to introduce more than 2 symbols, so current proposal seems to be a way forward. We can discuss whether/how to support more than 2 later.
· @MediaTek
· Other designs can be further discussed under “FFS PSCCH blind decoding complexity”.

Based on the above, the proposal is updated as below.

Proposal 2-1b: 
· At least support 2 starting symbols within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, PSCCH blind decoding complexity, etc.
· FFS whether/how to support more than 2 starting symbols within a slot

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.2.3.2 Proposal 2-2b
Summary of 1st round discussions on Proposal 2-2a
Overall situation on supporting Proposal 2-2a
· Support in general (16 companies): Qualcomm, NEC, xiaomi, CMCC, Lenovo, EURECOM, CATT/GOHIGH, Sharp, Futurewei, Fraunhofer, Samsung (partial), MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (11 companies): Intel, DCM, LGE, OPPO, Apple, ZTE/Sanechips, Spreadtrum, WILUS, Panasonic, Nokia/NSB, Transsion

Summary of companies’ replies and FL’s view:
· 16 companies support the proposal, while other 11 companies do not.
· It is worth noting that the proposal does not say “support …”, it just says “further study whether/how …”. Considering 16 companies are interested in further studying this issue, FL assumes the current proposal is a reasonable way forward.
· We can discuss whether/how to support it later when companies bring more technical details.
· FL made the change “can be used for PSSCHSL transmission” to be more general, details can be brought by companies later.
· Some companies (e.g., Intel, CMCC) questioned which AI to treat this issue
· FL’s general thinking is:
· For issues that are more related to channel access (e.g., resource allocation, CPE), they are assumed to be treated in AI 9.4.1.1 Channel Access
· For issues that are less related to channel access and more related to PHY structure, they are assumed to be treated in AI 9.4.1.2 PHY design.
· FL’s also gives Q2-2 to collect views from companies to better know the situation.

Based on the above, Proposal 2-2b and Q2-2 are given below.

Proposal 2-2b: When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol between two adjacent slots can be used for PSSCHSL transmission.

Q2-2: Which AI do you think this issue should be treated, AI 9.4.1.1 Channel Access, or AI 9.4.1.2 PHY design? Or other suggestions?

FL: will trigger the discussion later, no need to comment now.

2.2.4 3rd round: Proposals
Overall situation on supporting Proposal 2-1a
· Support in general (21 companies): Intel, Qualcomm, ZTE/Sanechips (partial), NEC, Sony, xiaomi, CMCC, Lenovo, EURECOM, WILUS, Panasonic, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, Vivo (at most 2), Ericsson, Interdigital, 
· Not support (5 companies): DCM, OPPO, Apple, Spreadtrum, CATT/GOHIGH, 

Proposal 2-1c: 
· At least support 2 starting symbols within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, PSCCH blind decoding complexity, processing time constraints, etc.
· FFS whether/how to support more than 2 starting symbols within a slot
· FFS other design if any

2.3 Issue#3: PSCCH/PSSCH
2.3.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 3-1a: sub-channel definition
· Regarding “1 sub-channel equals K interlace”, summary of value of K
· K is fixed as 1 (7): Huawei/HiSilicon, Ericsson, CATT, CMCC, Fraunhofer, Panasonic, National Spectrum Consortium
· K is (pre-)configured (19): Qualcomm, OPPO, Samsung, Nokia, LGE, Intel, Apple, vivo, ZTE, MediaTek, Futurewei, Xiaomi, Panasonic, Sharp, Spreadtrum, Sony, NEC, Transsion Holdings
· Proposal 3-1a is given to reflect the situation, with the following justifications
· According to NR-U design, there are only 5 and 10 interlace under 30 kHz and 15 KHz SCS. 
· Many companies point out if K cannot divide 5 or 10 (e.g., K=3), the sub-channel indexing and usage will become very complicated. 
· To simplify the design, the FL suggests we first focus on the case that K can divide 5 or 10 under 30 kHz and 15 KHz SCS, then FFS whether other K values are necessary.
· It is worth noting that this proposal is the basis for further discussions, e.g., whether 1 sub-channel is confined within 1 RB set or spans all the RB set(s) and related sub-channel indexing, usage of intra-cell guard band PRBs, unequal sub-channel size issue, etc.
· If RAN1 get stuck on this proposal, then we probably cannot move on to those issues since people may have different understanding of sub-channel.
· So FL encourages companies can be flexible here so that we can move on.
· Proposal 3-2a: resource indication
· Frequency domain resource indication
· For interlace RB based transmission, RAN1 needs some design for SL-U.
· Before we go to the detailed design of frequency domain resource indication, it is beneficial to agree some high-level principles to align companies’ understanding and guide the details.
· Some companies point the reusing the following NR-U design principle is simple and reasonable for SL-U, i.e., 
· NR-U supports indicating the used interlace index(s) and RB set index(s), and the minimum indicated frequency domain resource size is 1 interlace in 1 RB set
· In NR-U, when more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· To reflect the above, Proposal 3-2a is given.
· Time domain resource indication
· Multi-consecutive slots transmission (MCSt) is supported in RAN1#110.
· Some companies mentioned some time domain resource indication is needed on MCSt. While some other companies mentioned R16 NR SL TRIV still can be reused.
· Generally, the number of interested companies on time domain resource indication enhancements is small. So FL assumes no proposal is needed in this meeting. Companies can continue studying.
· Proposal 3-3a: PSCCH mapping/multiplexing
· Summary of “PSCCH mapping/multiplexing”
· Support PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH (i.e., similar to legacy NR-V design) (12): Qualcomm, Apple, vivo, ZTE, MediaTek, xiaomi, CMCC, Sony, NEC, Huawei/HiSilicon, InterDigital, ITL
· Support other design (4): Ericsson, vivo, MediaTek, ITL
· E.g., transmitting PSCCH in each RB set in case the corresponding PSSCH occupies multiple RB sets
· To reflect the above, Proposal 3-3a is given.
· Others
· There are some other issues mentioned by companies:
· E.g., whether 1 sub-channel is confined within 1 RB set, or spans all the RB set(s), and related sub-channel indexing
· E.g., usage of intra-cell guard band PRBs, unequal sub-channel size issue (may further impact TBS determination)
· Generally, these issues are important and complicated. They also highly depend on sub-channel definition (e.g., current Proposal 3-1). 
· So FL suggests we go step-by-step. Let’s first agree some high-level designs (e.g., the current proposals under Issue#3), then companies can have better understanding of these issues. FL will organize related discussions later (probably FL needs to draw some figures to help understanding).

Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.3.2 [Closed] Proposals for 1st round 
2.3.2.1 [Closed] Proposal 3-1a
Proposal 3-1a: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s)
· If no (pre-)configuration (i.e., by default), K is fixed as 1
· Otherwise, K is (pre-)configured, where the set of candidate values for K includes at least {1,5} for 30 kHz SCS and {1,2,5,10} for 15 kHz SCS
· FFS whether the set includes other candidate values for K

FL: agreement was made during Monday’s GTW, no need to comment on this proposal.

2.3.2.2 Proposal 3-2a
Proposal 3-2a: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· FFS details

	Company
	Agree?
	Comments

	Intel
	Yes
	We are supportive of the FL’s proposal and assume that the FFS would be relative to the details on how the sub-channel index and RB set index are signaled. 

	Qualcomm
	See comment
	We are generally ok with the proposal, but we may need to clarify that the indicated subchannel and RB-set index(s) are not absolute index. The Rel’16 SL design FRIV is w.r.t. the SCI-1 subchannel which makes SL nodes with different but overlapping resource pool still being able to communicate and understand the reservation. We propose to add the following to the 1st sub-bullet
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· The FRIV indication is relative to the SCI-1 subchannel and RB-set index 



	DCM
	No
	In our understanding, sub-channel indexes are defined across RB sets in a resource pool. Then, just indicating sub-channel index is sufficient and indicating RB set index is unnecessary. Why RB set index indication is necessary is unclear for us. Or sub-channel index is defined per RB set?

	LGE
	Yes
	This approach maximizes the scheduling flexibility. Moreover, we do not need to further discuss how to map a pair of interlace and RB set to a subchannel. Since the contiguous allocation of RB set(s) will be allowed as in NR-U, only up to 3 additional bits for FRIV to indicate RB set(s) will be needed. 

	OPPO
	No
	We think it is necessary to discuss the relationship between sub-channel and IRB/RB set firstly. That is very essential for the following discussions. Without common understanding on how sub-channel is mapped to IRB/RB set, it is hardly to achieve progress for other discussion. Different companies may have different view on how to interpret the relationship between sub-channel, IRB and the RB set. And furthermore, we think it is too early to discuss the issue for resource indication at current stage

Regarding the frequency indication, from companies contribution, there are two candidate solutions: reuse NR-U design or reuse NR SL design. There are also some companies prefer to use NR SL design. 
We prefer to reuse NR SL design for SL-U frequency resource indication. The benefit to use NR SL design for SL-U is as follows:
· In SL, SCI can indicate up to 3 resources. The same mechanism should be applied in SL-U also. Existing FRIV structure can be reused. If we use NR-U design, we need to enhance the (X+Y) indication structure to enable it to indicate up to 3 resources. 
· We have agreed to reuse sub-channel as resource granularity in SL-U. we can discuss the mapping between sub-channel and IRB and RB set. For example, if the sub-channel index can be determined by IRB index and RB set index, then there is mapping between sub-channel and IRB/RB set,  it is not necessary to indicate RB set info in SCI. only sub-channel index indication in SCI is enough. In this case, we can reuse existing SCI/DCI resource indication without any enhancement.

For the 2nd bullet, we also have concern on it. That will put limitation for resource selection/scheduling. We are not support of it. 

	Apple
	No
	We think the first question is whether a sub-channel is refined within 1 RB set or spans multiple RB sets belonging to a resource pool. In our view, a sub-channel is refined within 1 RB set, given the agreement that sub-channel equals 1 or 2 interlaces for 15 kHz. 
Then, the “sub-channel index within a RB set” and “RB set index” could be combined to a SINGLE sub-channel index. 

	ZTE,Sanechips
	Not all
	Prefer to discuss the first bullet of this proposal after finalizing the aspects of subchannel to interlace mapping in the first place including issues of whether subchannel comprises interlaces across multiple RB sets, whether the subchannel index of the same interlace index from multiple subchannels is the same. If the subchannel itself is indexed in a way that depends on both the interlace index and RB set index, it is unclear why and how redundant RB set index information is indicated beyond legacy subchannel FRIV indication.
OK with the second bullet

	NEC
	Yes 
	

	Spreadtrum
	No
	We prefer that sub-channel is indexed within multiple RB sets in the resource pool. Then, only sub-channel index should be indicated. So, we need to discuss how to index sub-channel within one resource pool firstly.

	xiaomi
	Comment 
	We share the view as DCM that only logic index of subchannels need to be indicated. Also we do not support the 2nd bullet as it will introduce much limitation on the scheduling flexibility of UE resource selection.

	CMCC
	Yes
	[bookmark: OLE_LINK262][bookmark: OLE_LINK261]More flexibility can be obtained by this proposal. If only sub-channel index is used for indication, there will be some unavailable sub-channel combinations under the restriction of  “When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same”, which may bring more complexity for resource allocation and indication.

	Lenovo
	Yes
	We are generally OK with the intention. 
The second bullet seems unnecessary as per NR-U interlace is defined in CRB and across all the RB sets.

	CATT, GOHIGH
	Comment
	The frequency domain resource indication is highly relied on the sub-channel definition and sub-channel indexing, such as only sub-channel indication is needed if sub-channel is defined within one RB set. So this proposal should be discussed after some prerequisite issues are clear.

	WILUS
	Yes
	We support the FL’s proposal.

	Panasonic
	No
	In our view, a sub-channel is within 1 RB set.  The subchannel numbers are counted across RB sets and subchannel index is assigned consecutive numbers within RB set. It can reuse NR SL subchannel allocation and RB set index is not necessary to be indicated. To share frequency resource with Wi-Fi/ NR-U/LAA, this option is preferable to avoid unnecessary blocking.

	Sharp
	No
	Sub-channel index(s) in the proposal is unclear to us. We need to first concrete the definition of 1 sub-channel, e.g., 1 sub-channel is confined within 1 RB set or spans multiple RB sets. In our views, if 1 sub-channel is defined to be confined within 1 RB set, R16 FRIV can be reused and indication of RB set index is not needed.

	Nokia/Nsb
	Agree
	


	Futurewei
	OK in principle
	Just to clarify, our understanding is that a sub-channel is defined within an RB set. Thus, the question is if there are separate indices for sub-channel and RB set or combine them. Either way is fine for us as long as companies have a common understanding of sub-channel definition. 

	Transsion
	Yes with comment
	Regarding the second bullet, it seems unnecessary. The interlace spans the resource pool. Thus, if multiple RB set is valid for PSCCH/PSSCH transmission, then one interlace spans multiple RB sets.

	Fraunhofer
	Yes
	We are supportive of the FL’s proposal.

	Samsung
	Agree
	

	MediaTek
	Comments
	So far, we only define the sub-channel for interlace-RB based PSCCH/PSSCH transmission, so how about the sub-channel definition for contiguous-RB based PSCCH/PSSCH transmission? We think this question should also be raised in the discussion.

For the 2nd bullet, as some other companies point out, we also think it may limit the flexibility of the resource scheduling. So we support to remove this bullet.

We are fine with the remaining parts of the FL Proposal.

	Huawei/HiSilicon
	Yes
	We are supportive of the FL’s proposal.
For the 2nd bullet, we think it’s a basic principle for resource allocation and also follows the design of NR-U.

	vivo
	Comments
	We are fine with the proposal except the 2nd sub-bullet. The sub-channel indexing and mapping between sub-channel and interlace should be discussed first. Thus, it should be revised as:
Proposal 3-2a: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· FFS details

 

	Ericsson
	Yes
	

	Interdigital
	Yes
	Support



2.3.2.3 Proposal 3-3a
Proposal 3-3a: For PSCCH and PSSCH in SL-U:
· At least support the following
· PSCCH is transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· FFS other design if any

	Company
	Agree?
	Comments

	Intel
	Comments
	We are generally OK with the proposal, but we are not supportive of the FFS, which should be removed.

	Qualcomm
	Yes
	

	DCM
	Yes
	Same view with Intel; the FFS would be unnecessary.

	LGE
	Yes
	It would be better to clarify that the PSCCH will be mapped on REs increasing order of frequency first, and then time. 

	OPPO
	Yes.
	

	Apple
	Yes
	The number of PRBs allocated for PSCCH (no larger than sub-channel size) can be configured by resource pool. 

	ZTE,Sanechips
	Agree with cmt
	Maybe we only need to point out that PSSCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH if we agree that subchannel is the transmission granularity as legacy NR SL and R16 NR-V PSCCH and PSSCH multiplexing is reused. Again, the issue of subchannel to RB set/interlace mapping should be discussed firstly.

	NEC
	Yes with comments
	To add a bullet to clarify that:
· Number of PRBs of PSCCH is (pre-) configured as in R16 NR-V


	Spreadtrum
	Yes
	

	Sony
	Yes
	

	xiaomi
	Yes
	

	CMCC
	Yes
	Agree with Apple’s view.

	Lenovo
	Yes
	We support this proposal 

	CATT, GOHIGH
	Generally OK
	We are generally fine with this proposal, but a little confused about the intention of the FFS part.

	WILUS
	Yes
	We support the FL’s proposal without FFS.

	Panasonic
	Yes
	

	Sharp
	Yes
	

	Nokia/Nsb
	Agree
	


	Futurewei
	Yes
	

	Transsion
	Yes with Comments
	We are fine with the intention of the proposal. We have a question about the 1st sub-sub bullet, whether this implies that the PSCCH is located within part of the RBs of the sub-channel? This is because, if multiple RB sets are valid for PSCCH/PSSCH transmission, an interlace spans multiple RB sets and thus a sub-channel may also span multiple RB sets.

	Fraunhofer
	Yes
	We are supportive of the FL’s proposal, slight wording fix is suggested below:
· R16 NR-V SL PSCCH and PSSCH multiplexing is reused, i.e., PSCCH is locateds in the lowest sub-channel of the lowest RB set of the corresponding PSSCH

	Samsung
	Agree
	

	MediaTek
	Yes
	

	Huawei/HiSilicon
	Yes
	ok with proposal, suggest to remove FFS bullet since current design is enough.

	vivo
	Comment
	The current proposal is confusing in the wideband case. The consensus seems to be the case of single RB set is configured. Thus, we revise the proposal as follow:

Proposal 3-3a: For PSCCH and PSSCH in SL-U:
· In one RB set, At least support the following
· PSCCH is transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· FFS other design if any


	Ericsson
	Yes
	No need for FFS in the last bullet.

	Interdigital
	Yes
	



2.3.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
2.3.3.1 Proposal 3-2b
Summary of 1st round discussions on Proposal 3-2a
Overall situation on supporting Proposal 3-2a
· Support in general (16 companies): Intel, Qualcomm, LGE, NEC, Sony, CMCC, Lenovo, WILUS, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, Huawei/HiSilicon, Ericsson, Interdigital
· Not support (7 companies): DCM, OPPO, Apple, Spreadtrum, xiaomi, Panasonic, Sharp

Summary of companies’ replies and FL’s view:
· The controversial part is the 1st sub-bullet, i.e., “Support indicating the used sub-channel index(s) and RB set index(s)”
· Some companies support current sub-bullet to reuse NR-U design.
· While some companies assume indicating sub-channel index(s) only is enough, and the used RB set index(s) can be derived implicitly.
· Since this part is related to sub-channel indexing, let’s remove it for now.
· FL will organize sub-channel indexing later (please give me some time to prepare the discussion materials). Companies can express their views on sub-channel indexing and related sub-channel/RB-set index (s) indication later.
· The other bullets should be fine since they basically reuse NR-U design. These are high-level principles and decoupled from sub-channel indexing design, i.e., no matter 1 sub-channel is within 1 RB set or across RB sets and what are the detailed sub-channel indexing design, these principles always apply.
· Having such high-level principles can make sure companies are better on the same page, and provide some good guidance on detailed design of sub-channel indexing.

Based on the above, the proposal is updated as below.

Proposal 3-2b: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· FFS details

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.3.3.2 Proposal 3-3b
Summary of 1st round discussions on Proposal 3-3a
Overall situation on supporting Proposal 3-3a
· Support in general (26 companies): Intel, Qualcomm, DCM, LGE, OPPO, Apple, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, Ericsson, Interdigital
· Suggest removing FFS (5 companies): Intel, DCM, [CATT], Huawei/HiSilicon, Ericsson
· Not support (1 companies): vivo

Summary of companies’ replies and FL’s view:
· Majority companies support the proposal.
· The FFS is removed based on comments. Since the proposal says “At least support …”, it still leaves room for new design if any. We can discuss new designs later if enough interests from companies.

FL’s view to some companies’ comments:
· @Vivo:
· FL assumes the proposal is clear, i.e., no matter PSSCH transmission occupies one RB set or multiple RB sets, the PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH.
· If there are other designs, e.g., repeating PSCCH in every RB set as mentioned by some companies, they can be further discussed.
· @LGE, NEC: on adding “Number of PRBs of PSCCH is (pre-)configured as in R16 NR-V”
· FL assumes if no new agreement is made, R16 NR-V design is reused, i.e., what you mentioned applies. So there is no need to add this to proposal. Otherwise, we may need to apply similar handling to many other issues.

Based on the above, the proposal is updated as below.

Proposal 3-3b: For PSCCH and PSSCH in SL-U:
· At least support the following
· PSCCH is transmitted within 1 sub-channel of 1 RB set
· R16 NR-V SL PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· FFS other design if any

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.3.4 3rd round: Proposals
Overall situation on supporting Proposal 3-2a
· Support in general (16 companies): Intel, Qualcomm, LGE, NEC, Sony, CMCC, Lenovo, WILUS, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, Huawei/HiSilicon, Ericsson, Interdigital
· Not support (7 companies): DCM, OPPO, Apple, Spreadtrum, xiaomi, Panasonic, Sharp

Proposal 3-2c: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· FFS: whether/how additionally support that the used interlace index(s) in different RB sets can be different, and may involve RAN4 for specification impact
· FFS details


Overall situation on supporting Proposal 3-3a
· Support in general (26 companies): Intel, Qualcomm, DCM, LGE, OPPO, Apple, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, WILUS, Panasonic, Sharp, Nokia/NSB, Futurewei, Transsion, Fraunhofer, Samsung, MediaTek, Huawei/HiSilicon, Ericsson, Interdigital
· Suggest removing FFS (5 companies): Intel, DCM, [CATT], Huawei/HiSilicon, Ericsson
· Not support (1 companies): vivo

Proposal 3-3c: For PSCCH and PSSCH in SL-U:
· At least support the following
· PSCCH is transmitted within 1 sub-channel of 1 RB set
· R16 NR-V SL PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· FFS other design if any

2.4 Issue#4: PSFCH and SL-HARQ
2.4.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 4-1a: details of PSFCH transmission
· RAN1#110 agreed to study 3 alternatives for PSFCH transmission as below.
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· It’s good see many companies provided views on each Alt and point out some technical concerns. However, the solutions are quite diverse at this stage. See the summary below.
	Proposed solutions by companies
	Concerns/Comments from companies, and some FL’s view

	Alt1 with 1 dedicated PRB
	· A UE may transmit on two PRBs belonging to the same 1 MHz subject to PSD limitation, thus reducing power of ACK/NACK transmission
· May have IBE issue that multiple UEs transmit on the same PRB and resulting in high power in this PRB. 
· FL’s view: This also happens in legacy groupcast option 1. So it’s unclear whether this is an issue or not. Companies can further study.

	Alt2 with time-domain OCC
	· Time-domain OCC has large spec impact on slot structure, and also has AGC issue

	Alt2 with frequency-domain OCC
	· Frequency-domain OCC performance may be bad under frequency selective channel
· RAN1 needs to study whether it’s RB-level or RE-level OCC. 
· The capacity is very low and cannot support groupcast option 2 in real deployment

	Alt2 with PRB-level cyclic shift
	· FL’s view: only very limited number of companies analyzed cyclic shift design. Companies are encouraged to study more on this aspect

	Alt3 with two common PRBs on the edge to satisfy OCB requirement, and one dedicated PRB to convey ACK/NACK information
	· FL’s view: This seems to be a new design. Companies are encouraged to study more on this aspect.



· In short, it’s clear that RAN1 needs more study and down-selecting one is pre-mature at this stage. Proponents of each Alt are encouraged to check companies’ input and refine their designs.
· Meanwhile, the FL tries to find some commonalities among the proposed solutions, and give a high-level proposal in Proposal 4-1a, aiming to move a step forward. Some justifications of the proposal are:
· All the proposed solutions in fact used some common PRBs:
· Alt 1 has 1 common interlace, Alt 3 has some common PRBs
· Alt 2 has 1 interlace, and further use OCC or cyclic shift. So PSFCH(s) corresponding to different PSCCH/PSSCH transmissions are still transmitted on the same PRBs, i.e., common PRBs.
· Alt 1 and Alt 3 has at least one dedicated PRB. Alt 2 seems has zero dedicated PRB.
· Considering the above, the FL suggests first to agree “Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s)”, and FFS details.
· Proposal 4-2a: LBT failure
· Many companies point out LBT failure issue needs to be addressed.
· Quite some companies propose to introduce more than 1 PSFCH occasion per PSCCH/PSSCH transmission. 
· However, such design decreases the PSFCH capacity linearly. 
· Since most companies agree PSFCH capacity is an issue and are trying to find a good PSFCH transmission design to solve as discussed in Proposal 4-1a, the FL suggests companies can jointly consider these designs, i.e., whether the above Alt1/2/3 for PSFCH transmission together with more than 1 PSFCH occasion per PSCCH/PSSCH transmission can provide enough PSFCH capacity, especially for groupcast opt 2.
· Some other designs are also proposed by companies, e.g., PSFCH resources are dynamically indicated, convey SL-HARQ feedback information in PSCCH/PSSCH (e.g., new SCI or new MAC-CE).
· To reflect the above, Proposal 4-2a is given so that RAN1 can continue study them.
· FL also add a bullet “At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details”, which is very straightforward.
· Others
· Quite some companies expressed views on PSFCH resources are (pre-)configured or dynamically indicated or both:
· Summary
· Alt 1 PSFCH resources are (pre-)configured (11): Ericsson, OPPO, Intel, Apple, ZTE, DOCOMO,  CMCC, Panasonic, Spreadtrum, National Spectrum Consortium, InterDigital
· Alt 2 PSFCH resources are dynamically indicated (8): MediaTek, Lenovo, Fraunhofer, Transsion Holdings, Huawei/HiSilicon, Hyundai, InterDigital, WILUS
· Open for both, may consider combination (5): Futurewei, Samsung, Nokia, NEC, CATT
· Technically, RAN1 may need more comprehensive study considering PSFCH capacity, LBT failure issue, COT interruption, and other technical concerns mentioned by companies, etc.
· So FL assumes it’s pre-mature to down-select one at this stage, RAN1 can continue the study.
· There are some other issues mentioned by companies, e.g., new PSFCH format, LBT failure impact on SL HARQ-ACK reporting to the gNB for Mode 1, whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s), etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 

Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.4.2 [Closed] Proposals for 1st round 
2.4.2.1 Proposal 4-1a
Proposal 4-1a: Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s)
· FFS details of “K1 common PRB(s)”, e.g., whether it’s equivalent to 1 interlace, or some (pre-)configured/pre-defined PRBs, etc.
· FFS value of K2, e.g., 0, 1, or larger than 1
· FFS whether/how to apply frequency domain OCC
· FFS the cyclic shift on each PRB
· FFS other details

	Company
	Agree?
	Comments

	Intel
	NO
	As indicated in our contribution we prefer Alt.2  (each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement), which now does not seem to be properly captured in proposal 4-1a, and which would require 0 common PRBs (K1=0), and one entire dedicated interlace. In this matter, the proposal should be updated as follows:
Proposal 4-1a: Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s)
· FFS details of “K1 common PRB(s)”, e.g., whether it’s equivalent to 1 interlace, or some (pre-)configured/pre-defined PRBs, or a fixed value equal to zero PRBs, etc.
· FFS value of K2, e.g., whether it’s equivalent to 1 interlace, 0, 1, or larger than 1
· FFS whether/how to apply frequency domain OCC
· FFS the cyclic shift on each PRB
· FFS other details

However, even with the updated proposal we lack to understand what the delta is compared to prior agreement. In our view, the current proposal opens even larger doors for additional options, and guidance from the FL would be appreciated. 

	Qualcomm
	See comment
	We are in general OK except for the 2nd FFS.
We support Alt 1 with configurable K2 dedicated PRB and K1 common PRB(s). The choice of K2 needs to take into account the PSD limit and the coverage. The network could choose different K1 and K2 based on deployment scenario. One extreme case the K1=0 and K2=10 which is the interlaced PSFCH waveform with A/N repeated in 10 RB within an interlace. Suggest to update the 2nd FFS as follows
· FFS value of K2, e.g., 0, 1, or larger than 1, or some (pre-)configured/predefined PRB


	DCM
	
	Motivation of this proposal is unclear. It seems that this proposal is a mix of Alt 1 + Alt 2 (OCC or cyclic shift). Thus, is the intention to preclude other alternatives? We are not sure this proposal brings any progress…

	LGE
	No
	In the last GTW session, more than one interlaces to be included in a sub-channel is agreed to enhance PSCCH detection performance. In this situation, we also need to carefully check the PSFCH coverage as well. 
Since the common PRB will not convey any information and the PSD requirement will limit the transmit power, one PRB conveying actual information may not be sufficient. 
We are supporting Alt 2. 
Regarding the capacity issue, since we still have some cyclic shift pair, we can use them to distinguish PSSCH resources. To be specific, while Rel-16/17, PSFCH PRB group is selected depending on PSSCH slot/sub-channel, we can extend it to be select PSFCH PRB and cyclic shift pair group depending on PSSCH slot/sub-channel. 

	OPPO
	Comment
	It is unclear about the meaning of “common” in the main bullet. 
For alt 1 and alt 3, all PSFCH transmitters use same (common) PRBs for PSFCH transmission. While for alt 2, only partial PSFCH transmitter use same(common) PRBs for PSFCH transmission. And different UEs can have different common PRBs. That will confuse the discussion. Therefore, we prefer to keep the original 3 alternatives for further study.


	Apple
	
	It needs be clarified whether K1 common PRB(s) are used by all Rx UEs for a single PSSCH transmission or used by all Rx UEs for all PSSCH transmissions.
In our understanding of Alt 3, all Rx UEs for a single PSSCH transmission uses common PRB(s), but the Rx UEs for PSSCH transmission 1 could use different common PRB(s) from the Rx UEs for PSSCH transmission 2. 

	ZTE,Sanechips
	No
	In our opinion:
For 15k and 30k SCS，interlace based transmission can be used as defined as NR-U;
For 60k SCS, only continuous RB based transmission where OCB is not required is supported, then legacy NR Rel-16 SL PSFCH definition can be reused.
The  method that common PRBs(not interlace) +dedicated PRB(s) need more evaluation including the impact on IBE issues. However, if it's FL's strong desire to pursue this proposal, one solution to fix the IBE issue is to have some guard RBs (pre-)configured, captured as K3 as follows, 
Proposal 4-1a: Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s), K3 guard PRB(s) between dedicated PRBs and common PRBs
· FFS details of “K1 common PRB(s)”, e.g., whether it’s equivalent to 1 interlace, or some (pre-)configured/pre-defined PRBs, etc.
· FFS value of K2, e.g., 0, 1, or larger than 1
· FFS whether/how to apply frequency domain OCC
· FFS the cyclic shift on each PRB
· FFS other details


	NEC
	OK
	

	xiaomi
	Comment
	The proposal introduces concept of “common PRB(s)” which may not be needed. We think it is more clear to keep the original three alternatives for further progress.

	CMCC
	
	Agree with OPPO’s view that in Alt 1 and Alt 3 all the UEs will use the common PRBs, but in Alt 2 only a subset of UEs using a set of common PRBs. The meaning of “common” is different from different Alts’ perspective which will cause some confusion.
Further, if both K1 and K2 is configurable, it seems that all the three Alts are still there, so we agree with DCM that no progress is achieved by this proposal compared to last meeting.

	Lenovo
	NO
	We think the baseline is one PSFCH on one interlace with or without FD-OCC.
After that, we can consider other solutions for PSFCH capacity improvement. 

	CATT, GOHIGH
	No
	Current proposal is just a high level summary of the three alternatives proposed last meeting and no any down selection operation is made.
From our understanding, the main problems of common IRB and dedicated PRB(s) are the interference for PSFCH transmission and the coverage reduction caused by power share. So we don’t support alt.1 (common IRB and dedicate PRB(s)).  
Considering the PSFCH capability, code domain enhancement can be further studied for 15kHz and 30kHz SCS. Besides, because there is no IRB structure for 60kHz SCS, so the mixed structure (common PRB(s) and dedicated PRB) can be further studied, but the number of common PRB(s) should not be too large.

	WILUS
	No
	We prefer Alt.2 (each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement).

	Sharp
	No
	We prefer to down-select one from original three alternatives.

	Nokia/Nsb
	Not OK
	This proposal does not really seem to progress much compared to the previous agreement. Maybe RAN1 should first decide among the alternatives from previous agreement, before creating 5 additional FFS.
Below is what has been agreed from last meeting regarding PSFCH, and should be considered as the starting point of the discussions:
Regarding PSFCH transmission, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
FFS details of above alternatives


	Futurewei
	No
	It seems that this formulation not cover the Alt 2 (interlace based), which we prefer.

	Transsion
	No
	We prefer Alt 2 of the original three alternatives.

	Fraunhofer
	No
	On reading the proposal, we have the same view as Nokia that the current proposal is very similar to the one we already made in the previous meeting.
We would prefer to discuss the alternatives agreed in the previous meeting. 

	Samsung
	No
	We don’t support common PRBs for PSFCH transmission. It’s a waste of resource, and the baseline should refer to NR-U PUCCH design for HARQ feedback.

	MediaTek
	Comment
	We think the meaning of the “common PRB(s)” in the proposal should be clarified. And we prefer the original three Alts to be remained for discussion.

	Huawei/HiSilicon
	ok
	We are in general OK.
RAN1 needs to consider the PSFCH capacity, especially for gcast opt2 case. As analyzed in our Tdoc, Alt2 may only support 2 members in groupcast opt2, which cannot be used in real deployment.
For the 3rd FFS, if PRB-level CS is allowed, additional frequency domain OCC will increase the decoding complexity for HARQ-ACK information, and thus decrease the performance of PSFCH reception. It’s not preferred to apply both of them simultaneously.

	vivo
	OK
	

	Ericsson
	No
	In our view, the discussion on this proposal is premature and based on the number of FFS items, the proposal does not address the issues. We propose to focus on the other proposals and come back to this issue when the rest are solved, e.g., SL-U HARQ procedure and relationship with PSSCH/PSCCH transmissions.

	Interdigital
	Yes
	



2.4.2.2 Proposal 4-2a
Proposal 4-2a: 
· At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 
· If RAN1 decides that LBT is performed for PSFCH transmission, to address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

	Company
	Agree?
	Comments

	Intel
	Yes 
	We are OK with the overall proposal.

	Qualcomm
	Yes
	We are OK with the proposal

	DCM
	Yes
	

	LGE
	Comments
	It would be better to clarify the PSFCH occasion in Alt 1 is in frequency and/or time domain. 
· Alt 1: Support more than 1 PSFCH occasion in time and/or frequency domain per PSCCH/PSSCH transmission


	OPPO
	Comment
	We agree with alt 1, but have concern on alt 2 and alt 3. 
For alt 2: 
· We are not convinced how the PSFCH collision can be avoided if dynamical indication is applied. The principle to apply (pre)configured PSFCH resource is that all UEs can have the same understanding/rule to determine the PSFCH resource so that the PSFCH collision can be avoided if PSSCH resources does not collide. And PSSCH resource collision can be avoided by sensing. If dynamically indication is applied, how to avoid PSFCH collision. Even there is no collision for PSSCH resources, it is possible for PSFCH collision.  
· Which level of dynamically indication will be applied to PSFCH is not clear. Such as one option is : all PSFCH transmission occasion are configured as legacy NR SL, only the time gap between PSSCH and PSFCH can be dynamically indicated. In this case, how to avoid PSFCH collision between one PSFCH which is based on dynamically indication, and another PSFCH which is based on legacy semi-static mapping? Or another option: even the PSFCH transmission occasions are not pre-configured, and can be dynamically indicated. In this case, how to avoid collision between PSFCH and PSSCH is not clear. 
· Furthermore, in legacy NR SL resource selection procedure, the time gap between 2 adjacent selected resource should be larger than Z(=a+b). if SL-HARQ is dynamically indicated,  that will affect resource selection procedure.
· If dynamically indication is applied, the indication info should be carried in SCI, not MAC CE. We need additional effort to introduce new SCI formats.
For alt 3:
· It cannot guarantee there is PSSCH transmission which is used to carry SL-HARQ. If there is no PSSCH, anyway we need other solutions.
· The resource of PSSCH to carry SL-HARQ is selected autonomously, it is hardly to control the timing gap between PSSCH (PSSCH1) and the SL-HARQ which is carried in PSSCH (PSSCH2). If the time for SL-HARQ is not controllable, it is hardly for TX UE to determine whether and when to perform retransmission. 
· Furthermore, in legacy NR SL resource selection procedure, the time gap between 2 adjacent selected resource should be larger than Z(=a+b). if SL-HARQ can be carried in PSCCH/PSSCH, that will affect resource selection procedure.


	Apple
	Agree
	We think the number PSFCH occasion per PSCCH/PSSCH transmission could be (pre)configured, rather than fixing it to 1. We support Alt 1. 

	ZTE,Sanechips
	cmts
	 Alt2 as well as other alternatives which combine alt2 is not preferred because supporting dynamic PSFCH resource will lead to AGC and SCI indication issue, the spec impact and communication performance need to be carefully evaluated. Prefer to FFS this alternative.

	NEC
	Editorial comment
	•	At least Tthere is at least one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details

	Spreadtrum
	Yes
	

	xiaomi
	Comment 
	We support the Alt1.

	CMCC
	Yes
	Among the alternatives, we prefer Alt 1 and agree with LGE’s comment that both time and frequency domain methods can be considered.
[bookmark: OLE_LINK264][bookmark: OLE_LINK263]For Alt 2 and Alt 3, we do not understand why LBT failure issue can be resolved by this two methods, and for Alt 2, maybe the further issue is  resource collision and AGC impact.

	Lenovo
	YES
	

	CATT, GOHIGH
	Comment
	Considering the characteristic of distributed system, only dynamic indication should not be supported, which will cause PSFCH collisions. And if one to multiple mapping between PSSCH and PSFCH is adopted, the combination of dynamical indication and (pre-)configuration can be further studied.

	WILUS
	Yes
	We are OK with the proposal

	Panasonic
	
	1st bullet is OK. For 2nd bullet, we think additional PSFCH location for retransmission is not necessary. Even in licensed band, PSFCH dropping is occurred by half duplex issues and power limitation of multiple PSFCH transmission.

	Sharp
	Yes
	

	Nokia/Nsb
	Comments
	Regarding the 1st bullet point, it is unclear for us why we need to agree on this proposal? Anyway, we will have 1 PSFCH per PSCCH/PSSCH transmission, right? 
Regarding the 2nd bullet point, about having “additional PSFCH” transmission(s) to combat LBT failure. To our understanding, we can have a dedicated occasion(s) for transmission(s) of the additional PSFCH (that is Alt1), or the additional PSFCH can be sent together with PSCCH/PSSCH (that is Alt3). But for Alt2, it is not really an Alternative to support the additional PSFCH.
To our view, we support the Alt1, with the additional PSFCH resources to be dynamically indicated as described in Alt2. Additionally, we also support the additional PSFCH resource can be pre-configured, where it is currently not being included in Alt2.



	Futurewei
	Yes
	OK with the proposal

	Transsion
	Yes
	We are fine with the proposal.

	Fraunhofer
	Yes
	We are supportive of the FL’s proposal.

	Samsung
	Partially
	The wording looks unclear. Is the occasion determined at data TX side (PSFCH reception occasion) or data RX side (PSFCH transmission occasion)? For GC option 2, how to understand the multiple PSFCH reception occasions corresponding to each expected receiver based on this proposal? 
We suggest the following update to avoid ambiguity:
· At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission reception, FFS details 
· If RAN1 decides that LBT is performed for PSFCH transmission, to address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission reception
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Combination of above alternatives are not precluded 
· FFS details of above alternatives


	Mediatek
	Yes
	We are fine with the FL proposal.

	Huawei/HiSilicon
	Yes
	We are OK with the overall proposal to further study details of each alternative taking into account impact of channel access 
Alt 2 is a possible solution to address LBT failure. 
PSFCH resource would be indicated by COT initiating UE, allowing COT sharing between UE transmitting PSCCH/PSSCH and UE transmitting PSFCH. Other UEs will not be able to access the channel for PSFCH transmission given that the COT is already occupied, i.e. there is no collision at PSFCH occasions in this shared COT. 
It is up to COT initiating UE to indicate PSFCH resource (share PSFCH resource) within its COT to meet processing timeline of PSSCH-PSFCH, and it can be based on sensing results, i.e. taking into account other UE’s reservation. 

Alt 3 can be further studied.
In SL-U, it seems anyway a new SCI format is needed or new contents are needed, e.g. carrying COT sharing indication, CAPC, etc., this can be discussed at later stage. So carrying HARQ-ACK info along with PSCCH/PSSCH can be further studied.

	vivo
	OK
	

	Ericsson
	Yes
	We are OK with the proposal.

	Interdigital
	Yes
	We support the proposal.



2.4.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
2.4.3.1 [Proposal 4-1a] (update later)
FL: This part is complicated, FL will trigger the next round discussion later, no need to comment now.

2.4.3.2 Proposal 4-2b
Summary of 1st round discussions on Proposal 4-2a
Overall situation on supporting Proposal 4-2a
· Support in general (18 companies): Intel, Qualcomm, DCM, Apple, NEC, Spreadtrum, CMCC, Lenovo, WILUS, Sharp, Futurewei, Transsion, Fraunhofer, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (0 companies):
· Has suggestions (3 companies): LGE, Nokia, Samsung

Summary of companies’ replies and FL’s view:
· Majority companies support the proposal. FL only corrected a typo.
· It is worth noting that we are not down-selecting Alt 1,2,3 now, the proposal just says “the following are to be studied”.
· FL assumes it’s pre-mature to down-select one now, especially some Alt (e.g., Alt1) may decrease PSFCH capacity linearly, and many companies agree PSFCH capacity is an issue and are trying to resolve it as discussed in Proposal 4-1a.
· So FL encourages companies to bring more details of each Alt in next meeting, especially taken into account some good technical comments from companies (e.g., OPPO, ZTE, CMCC, CATT, Panasonic, Nokia, etc.).

FL’s view to some companies’ comments:
· @LGE: in R16 NR-V, PSFCH also involves code domain (i.e., cyclic shift), so current description should be generic enough.
· @Nokia: you are right that anyway we at least need 1 PSFCH occasion per PSCCH/PSSCH transmission. But there is no agreement about this yet. So FL gives the 1st bullet. FL also assumes this is very straightforward and should not be controversial.
· @Samsung: both Tx UE and Rx UE needs to determine PSFCH occasion, and the determined PSFCH occasion should be the same. So FL assumes current wording is ok.

Based on the above, the proposal is updated as below.

Proposal 4-2b: 
· At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 
· If RAN1 decides that LBT is performed for PSFCH transmission, to address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.4.4 3rd round: Proposals
Overall situation on supporting Proposal 4-2a
· Support in general (18 companies): Intel, Qualcomm, DCM, Apple, NEC, Spreadtrum, CMCC, Lenovo, WILUS, Sharp, Futurewei, Transsion, Fraunhofer, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (0 companies):
· Has suggestions (3 companies): LGE, Nokia, Samsung

Proposal 4-2c: 
· At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 
· If RAN1 decides that LBT is performed for PSFCH transmission, to address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Alt 4: drop PSFCH transmission
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

2.5 Issue#5: S-SSB and synchronization
2.5.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 5-1a: additional candidate S-SSB occasions
· Quite some companies give solutions on the number and time domain locations of new S-SSB slots, e.g.:
· Determined by a (pre-)configured offset with respect to Rel-16 S-SSB occasions: Apple, ZTE, CATT, Huawei/HiSilicon, Nokia
· Repetition in a S-SSB window: Ericsson
· Introduce a window like NR-U DRS window, whether there are M candidate occasions, and Tx UE transmits on L of them: Qualcomm, Samsung
· Increase available values in sl-NumSSB-WithinPeriod for each SCS: DOCOMO, Futurewei
· FL gives a high-level proposal that “Their number and time domain locations are (pre-)configured or pre-defined in a resource pool” to cover the proposed solutions. Companies can further study the details.
· To avoid resource waste, quite some companies proposed that in the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s).
· Proposal 5-1a is given to reflect above.
· Proposal 5-2a: OCB and PSD requirement
· Summary
· Option 1: Using interlaced RB transmission
· Support (11): Ericsson, LGE, ZTE, DOCOMO, Futurewei, Spreadtrum, Sony, NEC, Transsion Holdings, Huawei/HiSilicon, Lenovo
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· Support (6): QC, Panasonic, Johns Hopkins University, Hyundai, National Spectrum Consortium, Lenovo
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Support (11): vivo, DOCOMO, CATT, Futurewei, Xiaomi, Panasonic, Sharp, Spreadtrum, Sony, Transsion Holdings, Lenovo
· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth
· Support (2): Lenovo, Transsion Holdings
· In addition, some companies showed strong concerns on Option 2 since it faces at least the half-duplex issue between S-SSB and PSCCH/PSSCH, which was heavily discussed in R16 NR V2X.
· Based on above, Proposal 5-2a is given.
· Proposal 5-3a: OCB exemption
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, FL lists some alternatives from companies for further study.
· Some companies mentioned 1 slot under 15 KHz SCS is too long and cannot be regarded as “temporary”, thus cannot apply OCB temporary exemption. Some companies propose OCB temporary exemption is only applied to S-PSS/S-SSS since interlaced transmission of S-PSS/S-SSS will have poor performance. 
· Then, FL suggests to FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.
· Others
· There are some other issues mentioned by companies, e.g., frequency domain location of S-SSB, any update to SLSS procedure, etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.5.2 [Closed] Proposals for 1st round 
2.5.2.1 Proposal 5-1a
Proposal 5-1a: Regarding additional candidate S-SSB occasions:
· Their number and time domain locations are (pre-)configured or pre-defined in a resource pool
· In the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

	Company
	Agree?
	Comments

	Intel
	Yes
	We are OK with the FL’s proposal.

	Qualcomm
	No on sub-bullet 2
	It is still too early to agree on sub-bullet 2 now. If our S-SSB design would not allow PSSCH multiplexing/transmission in the SPSS/SSSS/PSBCH symbols, and the S-SSB transmitter wants to transmit a long COT transmission across candidate S-SSB occasion(s), the S-SSB may consider transmitting repeated S-SSB in these candidate S-SSB occasion(s) to maintain the COT and avoid additional LBT

	DCM
	Yes
	Although we are not sure the 2nd bullet is really necessary, we can live with it.

	LGE
	No
	Resource pool configuration will be interpreted based on the contents of PSBCH. In this case, it is quite unclear that their number or locations are (pre)configured or predefined in a resource pool. At least, the “resource pool” part should be removed. 
As we know, in SL, S-SSB will be transmitted in SFN manner. In this case, when the UE skips S-SSB transmission in some occasion, the S-SSB detection performance would be degraded. At this moment, it would be more safe that the UE always transmits S-SSB transmission in a given occasion. 

	OPPO
	comment
	According to the WID, it encourages to reuse NR SL and NR-U design as much as possible. 
For S-SSB design, legacy S-SSB slot is excluded from RP, even from the first release of SL (Rel-12 to Rel-17).  If new S-SSB slots are introduced in SL-U, it can also work if these new S-SSB slots are excluded from RP. On the other hand, if these S-SSB slots are included in RP, it will cause half-duplex between S-SSB and PSCCH/PSSCH/PSFCH transmissions. Furthermore, it will complex the resource selection/exclusion procedure. Therefore, we prefer to reuse legacy design of sidelink. 

For 2nd bullet: it is better to clarify at most 1 S-SSB will be transmitted for one set of S-SSB resources within one S-SSB period. 

	Apple
	Yes with comment
	We are fine with the principle of the proposal. 
However, it should be indicated that S-SSB occasions are not part of the resource pool configuration. It is part of the SL-SyncConfig configuration. 
Hence, we suggest removing “in a resource pool” from the first bullet. 

	ZTE,Sanechips
	agree
	

	NEC
	
	Does second bullet implicitly means that additional S-SSB occasions are located after the legacy S-SSB occasions?

	Spreadtrum
	Yes
	“in a resource pool” should be removed in the first bullet.

	xiaomi
	Yes with comment
	We also suggest removing “in a resource pool” from the first bullet.

	CMCC
	Yes
	

	Lenovo
	Yes
	We are supportive of the FL’s proposal.

	CATT, GOHIGH
	Comment
	Firstly, the (pre-)configuration of S-SSB should be limited to one S-SSB period and the number of additional S-SSB slots are undetermined now, so the main bullet can be updates as follows.
Secondly, whether additional S-SSB slots are excluded from the resource pool is undetermined. From our perspective, all the S-SSB should be directly excluded from the resource pool to avoid half-duplex issue and guarantee the performance of S-SSB transmissions. So “in a resource pool” of the first sub-bullet should be deleted.
Lastly, one clarification is needed on the second sub-bullet, does it mean UE transmits on all the additional candidate S-SSB occasions or one of additional candidate S-SSB occasion with successful LBT. From our understanding, for each S-SSB transmission set, UE don’t need to perform S-SSB transmissions on the remaining candidate S-SSB slots as long as UE accesses channel and performs S-SSB transmission successfully at any slot, i.e., the total transmission number for SL-U is the same as that in Rel-16 S-SSB transmissions
Proposal 5-1a: Regarding additional candidate S-SSB occasion(s) within one S-SSB period:
· Their number and time domain locations are (pre-)configured or pre-defined in a resource pool
· In the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

	Panasonic
	
	We have same view as Apple.

	Sharp
	Comment
	The discussion can be slightly delayed until AI 9.4.1.1 concludes LBT is performed for S-SSB transmission. 

	Nokia/Nsb
	comment
	Regarding the “additional candidate S-SSB occasion”, it is still unclear whether it should be included in the RP or not. With this proposal, it seems the assumption here in the proposal is to exclude the additional candidate S-SSB occasion from the RP?

	Futurewei
	Yes
	

	Transsion
	Yes
	We share the same view as Apple.

	Samsung
	Partially
	We don’t agree with the second bullet. This restriction to S-SSB transmission behavior will complicate the UE behavior. 
Also, it’s not aligned with NR-U principle on candidate SSB locations: it’s fully up to implementation on which locations to choose for actual SSB transmission. 

	MediaTek
	Comment
	Same with Sharp, we think the discussion for additional candidate S-SSB occasions should be delayed until the channel access type for S-SSB is determined. Before that, we think a premise should be added here:
Proposal 5-1a: If RAN1 decides that LBT is performed for S-SSB transmission, regarding additional candidate S-SSB occasions: 
· XXX


	Huawei/HiSilicon
	Yes
	We are OK with the FL’s proposal.

	vivo
	OK
	

	Ericsson
	Yes
	We are fine with the proposal from FL.

	Interdigital
	Yes
	We agree with the proposal, and we support the new S-SSB resources are (pre-)configured or pre-defined in a resource pool. 



2.5.2.2 Proposal 5-2a
Proposal 5-2a: To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings:
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Note: whether/how to apply temporary exemption of OCB requirement will be separately discussed

	Company
	Agree?
	Comments

	Intel
	Comments
	We are OK to down-select a bit the original list of options and definitely we have concerns with option 2 given that this may not always meet the regulatory requirements since PSCCH transmission cannot be always guaranteed. However, we believe that option 4 could still be a valuable solution and propose to further study and analyze the three options.  

	Qualcomm
	No
	The S-SSB waveform highly depends on the temporary 2MHz OCB applicability: whether applicable on SPSS/SSSS only, or the whole S-SSB. 
If indeed some part of the S-SSB, e.g, PSBCH, cannot use the 2MHz OCB exemption, then we can discuss the potential enhancement to fulfill the 80% OCB. We may want to decide the applicability of 2MHz OCB exemption on the SPSS/SSSS/PSBCH first and discuss the waveform (e.g. PSBCH) which really needs to be redesigned to meet 80% OCB.
If some S-SSB symbols need to be enhanced to meeting 80% OCB, option 2 should not be dropped since it does not require S-SSB redesign and the performance study. The legacy S-SSB/SSB still transmits in its 11/20RBs and legacy searcher algorithm can still be reused. To fulfill 80% OCB, some additional signal such as PSSCH or redundancy PSBCH can be added. Regarding the half duplex issue of S-SSB and PSSCH, we think this is a separate issue to be addressed as long as PSSCH multiplexing in the legacy/new S-SSB slots are allowed. We suggest updating the proposal as follows
“Proposal 5-2a: If 2MHz OCB exemption is not applicable to S-SSB or part of S-SSB, to meet OCB and PSD requirement for S-SSB transmission, down-select between the followings: 
Option 2: Legacy narrowband S-SSB or NR-U SSB multiplexing with other SL transmissions/ rate matched PSBCH opportunistically
· If data is available and the S-SSB slot included in RP, multiplex with PSSCH
· If data is not available or the S-SSB slot not included in RP,  rate matching of PSBCH in frequency domain 
FFS: how to perform PSBCH rate matching and retain the legacy narrow band S-SSB/SSB

	DCM
	Yes
	

	LGE
	Yes(only for 15 or 30 kHz SCS)
	We support Option 1 at least for 15kHz and 30kHz SCS. 

For 60kHz SCS, we simply can use wideband PSBCH with the existing S-PSS/S-SSS by using OCB exemption. For 60kHz, the PSD requirement would not be problem since the frequency range of S-PSS/S-SSS is already wide. 

	OPPO
	Yes (only for 15 or 30 kHz SCS)
	For 60kHz SCS, not only S-SSB, but also other channels (PSCCH/PSSCH/PSFCH) structure needs to be further discussed.

	Apple
	No
	We do not agree applying temporary exemption of OCB requirement should be separately discussed from Options 1-4. 
If temporary exemption of OCB requirement is applied for S-SSB, there is no need to re-structure S-SSB at all. Considering this, we suggest discussing Proposal 5-3a first.  

	ZTE,Sanechips
	Agree
	

	NEC
	Yes 
	Option 1 is preferred. 

	Spreadtrum
	Yes
	

	Sony
	Yes
	

	xiaomi
	Yes
	We support FL’s proposal.

	CMCC
	Yes
	Option 1 and option 3 has less impact on specification, further down-selection can be done in next meeting.

	Lenovo
	Yes
	In general, we are open to studying all options further. However, considering the slow progress, we agree with the FL’s proposal to down-select.

	CATT, GOHIGH
	Yes
	We are ok with current proposal and option 3 is our preference.

	Panasonic
	Yes
	We support option 3.

	Sharp
	Yes
	We are fine to further down-select from these two options. Some modifications are needed as following.
Proposal 5-2a: If RAN1 concludes not to support temporary exemption of OCB requirement for S-SSB transmission, to meet OCB and PSD requirement for S-SSB transmission, down-select between the followings:
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Note: whether/how to apply temporary exemption of OCB requirement will be separately discussed


	Nokia/Nsb
	No
	To our view, we may need to discuss first on whether there can be the apply of temporary exemption of OCB requirement for S-SSB transmission. If the exemption is agreed, there is no need for further discussion on how to meet OCB as proposed in Proposal 5-2a.

	Futurewei
	Yes
	

	Transsion
	Yes
	We prefer option 1.

	Samsung
	OK
	The note seems not needed. 

	MediaTek
	Yes
	We are fine with the FL proposal and Option 3 is preferred. 

	Huawei/HiSilicon
	Yes
	Down-selection is needed for progress.
Option 2 at least faces half-duplex issue, which was heavily discussed in R16 V2X.
Option 4 seems too large change on S-SSB.

	vivo
	OK
	

	Ericsson
	Yes
	No need for the note.

	Interdigital
	Yes
	We are ok with the proposal. We support Option 3. 



2.5.2.3 Proposal 5-3a
Proposal 5-3a: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.

	Company
	Agree?
	Comments

	Intel
	Comments
	We are generally OK with the proposal with minor editorial adjustment. Also we do not think the last FFS is needed considering that these channels are always transmitted together and therefore if one meets the temporary allowance all other will do. Furthermore a combination of Alt1 and alt2 could be considered as well. With that said, we would like to propose the following changes: 
Proposal 5-3a: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at least the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Alt 3: Combination of Alt 1 and Alt 2 
· FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.

	Qualcomm
	Yes
	As mentioned in our contribution, 11.ax already uses 2MHz temporary OCB exemption to transmit 2MHz signals (data RU). We believe that we don’t need a major redesign on the narrowband S-SSB or NR-U SSB and can reuse it for SL-U. Alt 1 suggests repeating the S-PSS/S-SSS sequence in frequency domain which should be avoided as it requires additional performance study and has impact on legacy searcher implementation. Alt 2 could be acceptable, and the legacy implementation could use the legacy part of PSBCH, if proper PSBCH rate matching is done.

	DCM
	Yes
	We think the last FFS is unnecessary.

	LGE
	Comments
	We do not support it for 15 or 30kHz SCS. Due to the PSD requirement, the transmit power of S-PSS/S-SSS is too small. It will degrade the detection performance of S-SSB transmission. 

	OPPO
	No 
	According the regulation, the limitations for OCB requirement exemption includes: 1) the transmission bandwidth is at least 2MHz; 2) within a COT.
 “During a Channel Occupancy Time (COT), equipment may operate temporarily with an Occupied Channel Bandwidth of less than 80 % of its Nominal Channel Bandwidth with a minimum of 2 MHz.”
For legacy S-SSB, it occupies 11 PRBs which is less than 2MHz. If temporary exemption of OCB requirement is applicable for S-SSB in case the S-SSB is within COT, some enhancements (Enh 1) are needed to expand the S-SSB transmission bandwidth to more than 2MHz.  While in case the S-SSB transmission is out of the shared COT, the exemption is not applicable, and some enhancements (Enh 2) of S-SSB to fulfil the OCB requirement needs to be studied. Whether S-SSB transmission is within COT cannot be guaranteed, then the Enh 2 is needed anyway. We don’t think it is preferred to further consider Enh 1 to support OCB requirement exemption in addition to Enh 2. Therefore, we do not support to apply exemption of OCB requirement to S-SSB transmission.


	Apple
	Yes
	We think both Alt 1 and Alt 2 could be studied. For Alt 1, repetition of part of S-PSS/S-SSS/PSBCH could mee the OCB requirement, while keeping S-SSB structure unchanged. This facilitates S-SSB reception. We slightly prefer this alternative.  
For Alt 2, coding gain of PSBCH is achieved. 

	ZTE, Sanechips
	cmts
	As FL mentioned, it seems there is no consensus to support temporary exemption of OCB requirement, it’s suggested to capture the situation using previous formulation.
Proposal 5-3a: if RAN1 decide that Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.


	NEC
	Yes
	

	Spreadtrum
	Yes
	We are fine with the proposal.

	CMCC
	No
	This is not deployed in NR-U and anyway we have the solution to meet the OCB requirement.

	Lenovo
	Yes
	We are ok with the proposal.

	CATT, GOHIGH
	No 
	Because S-SSB is TDMed with other transmission, the frequency resources are enough even new S-SSB structure is introduced to meet the OCB requirement. So we don’t think the temporary exemption is needed for S-SSB transmission. 

	Panasonic
	Yes
	We slightly prefer alt 1 since it is simpler than alt 2.

	Sharp
	Comments
	Besides Alt 1 and Alt 2, another alternative can be also considered to meet the minimum of 2MHz requirement, i.e., use higher SCS than 15kHz SCS for S-PSS/S-SSS/PSBCH in a SL BWP with 15kHz.
In the SL BWP with 15kHz, one straightforward way is just to use a higher SCS than 15kHz for S-SSB transmission. Then R16 S-SSB structure can be reused without any change. In addition, the S-SSB with higher SCS can lead to not only a shorter transmission in time domain but also a much larger bandwidth in the frequency domain which can meet the minimum of 2 MHz requirement and provide a better coverage if considering the PSD requirement. Therefore, we propose adding another Alt as following.

Proposal 5-3a: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Alt 3: use higher SCS than 15kHz for S-PSS/S-SSS/PSBCH in a SL BWP with 15kHz
· FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.



	Futurewei
	No
	We do not think that OCB exempt for short duration should be applied for 15kHz SC, and the solutions proposed in 5-2a may be used. Temporary exempt may be used for higher SCS S-SSB transmissions , which are shorter.

	Transsion
	No
	This proposal cannot address the issue of PSD limitation. With 2 MHz bandwidth, the transmit power is too low, which will affect the coverage  of sidelink transmission.

	Samsung
	No
	We don’t think this proposal is needed, or it should be deprioritized. If we already agreed to support one from the options listed, then the discussion on how to use the exemption rule if not needed. 

	MediaTek
	Comment
	We think this proposal can be deprioritized.

	Huawei/HiSilicon
	Yes
	We are OK with the proposal.
We assume RAN1 cannot accurately tell what does “temporary” mean, i.e., whether 1ms can be considered as “temporary” or not. So applying the temporary exemption of OCB requirement to S-PSS/S-SSS only can be further studied since it has shorter duration than a full slot. 
In addition, if using interlaced RB transmission for S-PSS/S-SSS, the total transmit power remains unchanged but the noise increases due to increased bandwidth, thus decreasing SNR and further decreasing synchronization performance. To avoid degradation of synchronization accuracy and SNR, applying the temporary exemption of OCB requirement to S-PSS/S-SSS is beneficial.

	vivo
	No
	In our view, this temporary exemption of OCB requirement is not applicable for S-SSB according to the regulation.

	Ericsson
	No
	There is no need to include a new S-SSB format for temporary exemption of OCB requirement.



2.5.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
2.5.3.1 Proposal 5-1b
Summary of 1st round discussions on Proposal 5-1a
Overall situation on supporting Proposal 5-1a
· Support in general (17 companies): Intel, DCM, Apple, ZTE/Sanechips, Spreadtrum, xiaomi, CMCC, Lenovo, WILUS, Panasonic, Nokia/NSB, Futurewei, Transsion, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (3 companies): Qualcomm, LGE, Samsung, 

Summary of companies’ replies and FL’s view:
· Majority companies support the proposal. 
· FL removed “in a resource pool”, since whether R18 new S-SSB slots belong to resource pool or not will be separately discussed (after the details are clearer).
· FL added “if supported” to be more accurate as mentioned by @Sharp, MediaTek, thanks.

FL’s view to some companies’ comments:
· @OPPO: more details can be FFS.
· @NEC: yes, it implies additional S-SSB occasions are located after the legacy S-SSB occasions in same period.
· @CATT:
· 1st comment: seems not very critical. Companies can bring details later.
· 2nd comment: removed “in a resource pool” now.
· 3rd comment: UE transmits on all or part of additional occasion(s) can be further discussed, it’s open now.

Based on the above, the proposal is updated as below.

Proposal 5-1b: Regarding additional candidate S-SSB occasions (if supported):
· Their number and time domain locations are (pre-)configured or pre-defined in a resource pool
· In the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.5.3.2 Proposal 5-2b
Summary of 1st round discussions on Proposal 5-2a
Overall situation on supporting Proposal 5-2a
· Support in general (21 companies): DCM, LGE, OPPO, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, Panasonic, Sharp, Futurewei, Transsion, Samsung, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (3 companies): Qualcomm, Apple, Nokia/NSB, 

Summary of companies’ replies and FL’s view:
· Majority companies support the proposal. 
· FL assumes keeping the Note should be fine since OCB exemption a separate discussion.
· RAN1#109-e agreement says “Down-selection at least one of the following solutions to meet OCB and PSD requirement for S-SSB transmission”, the current proposal is a step-forward. 
· FL assumes there is no need to couple the discussion with OCB exemption.
· Based on comments from @LGE, OPPO, FL adds “for 15 kHz and 30 kHz SCS” and FFS 60 KHz SCS, since interlace is defined only for 15/30 KHz SCS now
· FL founds the current input on 60 kHz SCS is limited. Companies are encouraged to provide more input on this.

FL’s view to some companies’ comments:
· @Qualcomm: FL assumes half-duplex is not a separate issue since the UE needs to choose which one to Tx or Rx. 

Based on the above, the proposal is updated as below.

Proposal 5-2b: To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings for 15 kHz and 30 kHz SCS:
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Note: whether/how to apply temporary exemption of OCB requirement will be separately discussed
FFS: how to handle 60 kHz SCS

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.5.3.3 Proposal 5-3b
Summary of 1st round discussions on Proposal 5-3a
Overall situation on supporting Proposal 5-3a
· Support in general (11 companies): Intel, Qualcomm, DCM, Apple, NEC, Spreadtrum, Lenovo,  WILUS, Panasonic, Nokia/NSB, Huawei/HiSilicon, 
· Not support (8 companies): OPPO, CMCC, CATT/GOHIGH, Futurewei, Transsion, Samsung, vivo, Ericsson

Summary of companies’ replies and FL’s view:
· 11 companies support the proposal, while other 9 companies do not.
· Considering there are 11 companies who support to further study this, and the current proposal lists some directions to help studying, FL assumes the current proposal is reasonable for progress.
· FL added “FFS applicable scenario, …” to address some concerns, e.g., whether OCB exemption is not applied for 15kHz SCS. 

FL’s view to some companies’ comments:
· @OPPO: it’s not very clear why COT sharing is related here, regulation says the below, so each transmission belongs to a COT.
· From regulation ETSI EN 301 893: “Each transmission belongs to a single Channel Occupancy Time (COT). A Channel Occupancy Time (COT) consists of one or more transmissions of an Initiating Device and zero or more transmissions of one or more Responding Devices.”
· @ZTE: “Regarding whether/how …” means this is not decided yet, I assume the intention is the same as your suggestion.

Based on the above, the proposal is updated as below.

Proposal 5-3b: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at least the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Combination of above alternatives are not precluded 
· FFS applicable scenario, e.g., which SCS(s), whether OCB exemption applies to all or part of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.

FL: please raise your concern about the above proposal (if any) in reflector directly.

2.5.4 3rd round: Proposals
Overall situation on supporting Proposal 5-1a
· Support in general (17 companies): Intel, DCM, Apple, ZTE/Sanechips, Spreadtrum, xiaomi, CMCC, Lenovo, WILUS, Panasonic, Nokia/NSB, Futurewei, Transsion, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (3 companies): Qualcomm, LGE, Samsung, 

Proposal 5-1c: Regarding additional candidate S-SSB occasions (if supported):
· Their number and time domain locations are (pre-)configured or pre-defined in a resource pool
· In the same S-SSB period, at least the following are to be studied:
· Alt 1: UE attempts to transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· [bookmark: _GoBack]Alt 2: UE always attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· FFS details


Overall situation on supporting Proposal 5-2a
· Support in general (21 companies): DCM, LGE, OPPO, ZTE/Sanechips, NEC, Spreadtrum, Sony, xiaomi, CMCC, Lenovo, CATT/GOHIGH, Panasonic, Sharp, Futurewei, Transsion, Samsung, MediaTek, Huawei/HiSilicon, vivo, Ericsson, Interdigital
· Not support (3 companies): Qualcomm, Apple, Nokia/NSB, 

Proposal 5-2b: To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings for 15 kHz and 30 kHz SCS:
· Option 1: Using interlaced RB transmission for S-PSS/S-SSS/PSBCH
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Note: whether/how to apply temporary exemption of OCB requirement will be separately discussed
FFS: how to handle 60 kHz SCS


Overall situation on supporting Proposal 5-3a
· Support in general (11 companies): Intel, Qualcomm, DCM, Apple, NEC, Spreadtrum, Lenovo,  WILUS, Panasonic, Nokia/NSB, Huawei/HiSilicon, 
· Not support (8 companies): OPPO, CMCC, CATT/GOHIGH, Futurewei, Transsion, Samsung, vivo, Ericsson

Proposal 5-3b: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at least the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Combination of above alternatives are not precluded 
· FFS applicable scenario, e.g., which SCS(s), whether OCB exemption applies to all or part of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.

2.6 Issue#6: Others
2.6.1 Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· The situation seems the same as previous meetings.
· There are some other issues mentioned by companies, e.g., DMRS, CSI-RS, CSI feedback, power control, congestion control, CPE, CCA, etc.
· In general, only very limited number of companies (e.g., 1~2) mentioned such issues, and some of them belong to AI 9.4.1.1 SL-U Channel Access (e.g., CPE, CCA). The FL suggests companies to further check those companies’ Tdocs, and see if RAN1 needs to do anything. 
Based on the above summary, no proposal is given so far.

2.6.2 [Closed] 1st round discussions
Please provide your comments if any.
	Company
	Comments

	LGE
	According to [7][8][21][22][31], for contiguous RB-based transmission, sub-channel definition also need to be updated considering RB set. Especially for 60kHz SCS, in contiguous RB-based transmission, the Rel-16/17 sub-channel definition may not fulfill the OCB requirement. At least, we need to discuss whether or how to modify the subchannel even for contiguous RB-based transmission considering RB set(s). 

	OPPO
	Agree with LGE’s comment. We think some other aspects needs to be discussed:
· Sub-channel based on contiguous RB: how to map sub-channel to PRBs, especially the PRBs of intra-cell guard band, and how to treat the PRBs which is not integer number of sub-channel size, how to map sub-channel to multiple RB sets, how to determine TB size if number of PRBs per sub-channel is not equal.
· Channel structure for 60kHz: Interlace structure is not supported for 60kHz, how to fulfill OCB/PSD requirement for 60kHz. 

	
	



2.6.3 [Closed] 2nd round: Proposals/Questions (incl. summary of previous round)
FL’s view to some companies’ comments:
· @LGE, OPPO: thanks for the comments. 
· FL prioritized the discussions for interlaced RB since it’s quite new for SL, and many new designs are needed.
· But don’t worry, FL will organize the discussions on contiguous RB and 60 KHz later. FL also do not want to overload delegates :).

FL: will trigger the discussion later, no need to comment now.

3 Conclusions
The following agreements were made during RAN1#110b-e:
xxx
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Annex B: Outcomes of RAN1 meetings
RAN1#109-e (May 9th – 20th, 2022)
Agreement
SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can include sub-set of PRBs of one RB set
· FFS: the applicable resource pool
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool if sub-channel is supported
· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes the two adjacent RB sets
· FFS details, e.g., how such PRBs are used, the applicable resource pool, etc.
· FFS: whether R16/R17 NR SL S-SSB slots and/or new S-SSB slots (if supported) are excluded from resource pool
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of PSCCH/PSSCH mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.

Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are considered as starting point
· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions
· FFS: whether/how to address IBE (In Band Emission) impact

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission (if supported), at least the following candidates can be discussed:
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· FFS: Other resource allocation granularity, e.g., RB-level
· 1 sub-channel equals K interlaces if sub-channel is supported
· FFS details
· Other candidates are not precluded
· FFS: mapping of PSCCH to frequency resources
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

Agreement
For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support additional starting symbol(s) within a slot for the PSCCH/PSSCH transmission

Agreement
For PSFCH and SL-HARQ in SL-U:
· At least R16 NR SL PSFCH format 0 is supported
· FFS whether to introduce new PSFCH format
· FFS: how to meet OCB and PSD requirement for PSFCH transmission, e.g., using interlaced RB transmission, whether/how to avoid too small PSFCH capacity, etc.
· FFS: the locations of PSFCH resources, e.g., (pre-)configured, dynamically indicated, etc.
· FFS: whether/how to address PSFCH transmission dropping due to LBT failure, e.g., whether to have multiple PSFCH occasions for a PSSCH and the related PSSCH-PSFCH mapping relationship, impact on SL HARQ-ACK reporting to the gNB for Mode 1, etc.
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

Agreement
For S-SSB and synchronization in SL-U:
· FFS the time domain locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with R16/R17 NR SL design, etc.
· Down-selection at least one of the following solutions to meet OCB and PSD requirement for S-SSB transmission
· Option 1: Using interlaced RB transmission
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth
· FFS: whether to support 4 symbols S-SSB
· Note: 4 symbols S-SSB can be considered with options 1/2/3/4 above
· FFS whether the temporary exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure

RAN1#110 (August 22 – 26, 2022)
Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and interlace RB-based transmissions similar to R16 NR-U are supported

Agreement
For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· 1 sub-channel equals K interlace
· FFS: whether K is fixed as 1 or (pre-)configured
· Discuss whether one or both of the following alternatives are supported
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans 1 or multiple RB set(s) belonging to a resource pool

Agreement
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, FFS details.

Agreement
If RAN1 decides that LBT is performed for S-SSB transmission, in addition to the S-SSB occasions in R16/R17 NR SL design, support additional candidate S-SSB occasions
· FFS the number and locations of additional candidate S-SSB occasions
· FFS when a UE transmits S-SSB on such additional candidate S-SSB occasions, and the related Rx UE’s behavior

Agreement
Regarding PSFCH transmission, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· FFS details of above alternatives

Agreement
If RAN1 decides that LBT is performed for PSFCH transmission, for the time and frequency domain locations of PSFCH resources, at least the followings alternatives can be further studied
· Alt 1: PSFCH resources are (pre-)configured
· Alt 2: PSFCH resources are dynamically indicated
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

Agreement
For S-SSB and synchronization in SL-U: 
· No changes on R16 NR SL S-PSS/S-SSS sequence generation
· Continue studying the 4 options from the previous agreement and whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission, e.g., how to meet the minimum of 2 MHz requirement under 15 kHz SCS

Agreement
For PSCCH and PSSCH resource indication in time/frequency domain:
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
· FFS: whether any enhancement needed on R16 NR SL TRIV/FRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission
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