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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The latest R18 WID on sidelink evolution (RP-221798) 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
· [bookmark: _Hlk89917081]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
· 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:
[110-R18-SL] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Kevin (OPPO)

[bookmark: _Ref129681832]Issues
Issue#1: SL bandwidth part and resource pool
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: On 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, including LBT is successful only in 1 RB set, and 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
· Proposal 1-1a is given to reflect the above
· Some companies analyzed the usage of such intra-cell guard band PRBs
· E.g., some companies point out such intra-cell guard band PRBs can be used for PSSCH transmission, but may need some specific design on sub-channel definition
· E.g., some companies point out PSCCH cannot include intra-cell guard band PRBs to avoid UE blind decoding
· Then, an FFS point is given in Proposal 1-1a that RAN1 can continue study these issues.
· Proposal 1-2a: S-SSB slots belong to RP or not
· 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, e.g., Ericsson, OPPO, Huawei, Nokia, LGE, CATT, NEC, etc.
· For the new S-SSB slots, 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 1-3a: time domain resources
· Some companies point out slot-level gap in time domain, e.g., due to value 0 in bitmap, TDD configuration, reserved slots, etc., may cause COT lost for SL-U. 
· To avoid this, the (pre-)configuration of bitmap and TDD configuration should ensure that UE expects all the time domain resources can be used for SL-U transmission.
· Proposal 1-4a: RP includes sub-set of PRBs of one RB set
· Some companies (e.g., OPPO, Samsung, ZTE, Docomo, ITL) think such design is flexible and thus support it.
· However, some other companies (e.g., Spreadtrum, NEC, Apple, Ericsson, Huawei, Nokia, Panasonic, etc.) point out the benefits of such configuration is unclear, and it may cause resource waste since LBT granularity is 1 RB set, and it may even not satisfy OCB requirement.
· Other companies show no view here. The FL assumes those companies think previous agreement that “a RP includes integer number of RB sets” is enough and no need for further enhancements.
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

[Closed] Proposals for 1st round 
Proposal 1-1a: For SL-U, PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., such PRBs can only be used for transmission when UE’s LBT is successful on these two RB sets and the UE uses both of these two RB sets for transmission
· FFS which PHY channel/signal can use and how to use such guard band PRBs for transmission

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-SSB slots are clearer

Proposal 1-3a: UE expects all the time domain resources can be used for SL-U transmission.

Proposal 1-4a: Do not support one SL resource pool includes sub-set of PRBs of one RB set.

	Company
	Comments on the above proposals

	Intel
	

	Futurewei
	Proposal 1-1a – OK
Proposal 1-2a- OK
Proposal 1-3a – OK in principle, not clear what “all time domain resources” I suppose that it should be “all time domain resources in a SL-U resource pool”
Proposal 1-4a – OK

	LGE
	On Proposal 1-3a, we are not so sure whether it is always guaranteed or not. To be specific, at least the same operator can performs NR-U in the same unlicensed carrier together with SL-U. In this case, it would be better to consider UL-DL-TDD configuration if provided. 
So, in this stage, we support all the proposals in this section except for Proposal 1-3a. 

	JHU/APL
	Agree with Proposals 1-1a, 1-2a and 1-3a.

	OPPO
	Proposal 1-1a: OK
Proposal 1-2a: OK
Proposal 1-3a: not agree. 
We understand the motivation of this proposal is to make sure the time resource of SL-U resource pool to be consecutive as much as possible. While if we follow the bitmap time domain indication as NR SL, it also support to configure all time slot to be “1” which indicates all slot (exclude non-SL slots, S-SSB slots, reserved slots) are available for the resource pool. It can be left for operator and preconfiguration, no necessary to make such limitation. Furthermore, if want to support SL-U and NR-U coexistence in the same carrier, it is not preferred to configure partial symbols of slot for NR-U and partial symbols of the slot for SL-U. Slot level division between NR-U and SL-U is preferred. In that case, current proposal excludes that possibility. All in all, we don’t want to put such strong limitation at current stage. 
Proposal 1-4a: not agree. 
If IRB is supported, one RB set includes 10/5 IRBs for 15kHz and 30kHz respectively. Considering that multiple resource pool should be supported, such as at least one for exceptional resource pool, one or more resource pool for mode 1 or mode 2. If the SL BWP only includes one RB set (20MHz BW), and if FDM RP is not supported (such as one resource pool includes partial IRB of the RB set), only TDM RP should be configured. In that case, it is harmful for SL-U UE to occupy the channel continuously even in COT sharing case. Therefore, we think it is better to support one RP can includes partial IRBs of one RB set. We suggest the following modification of proposal 1-4a:
Proposal 1-4a: Do not support oOne SL resource pool includes partial IRBs sub-set of PRBs of one RB set is supported.

	National Spectrum Consortium (NSC)
	Agree with Proposals 1-1a, 1-2a and 1-3a.

	Panasonic
	We support proposal 1-1a, 1-2a, 1-3a, and 1-4a.

	NEC
	We support the proposals in general.
In proposal 1-3a, seems "all the time domain resources all slots in time domain" is more reasonable according to the FL comments above.

	Spreadtrum
	We are fine with all the above proposals.

	InterDigital
	For Proposal 1-3a, we do not see how it can avoid slot level gap in time domain.

	Qualcomm
	We support all proposals, except 1-2a, on R16/17 SL-SSB occasions (slots) excluded from RP. A COT whose “target” duration includes an SL-SSB occasion will by default be dropped over the SL-SSB slot when the COT initiator is not a syncRef UE. Observed and supported by many companies in the channel access AI, the COT based transmission is a key feature from NR-U which allows the SL-U system to achieve higher throughput and enable eMBB applications. The performance impact due to excluding SL-SSB slots (or any other slots for that matter) from the RP has to be carefully investigated. Moreover, the S-SSB transmission is subject to LBT, the S-SSB transmission in R16/R17 SL S-SSB slot is opportunistic as well and we don’t see there is a point to differentiate R16/R17 SL S-SSB slots and new S-SSB slots.
We, therefore, propose to replace the current version of proposal 1-2a (both bullets) with the following text
Proposal 1-2a: The slots to be excluded from the RP (if any) will be identified after study/evaluation of how this exclusion would affect the performance benefits offered by COT transmission (multiple contiguous slot transmission).

	xiaomi
	Proposal 1-1a: OK
Proposal 1-2a: OK
Proposal 1-3a: not agree.
We also confused “all the time domain resources”, some clarifications are necessary.
Proposal 1-4a: not agree. 
One SL resource pool includes sub-set of PRBs of one RB set, which have benefit for the small data transmission. If the resource pool is configured as one subchannel, and UE performs  small date transmission，in this case, One SL resource pool includes sub-set of PRBs of one RB set is not supported, UE need occupy the one or multiple RB sets, which cause low resource utilization, because small date transmission don’t need wide band. To satisfy the OCB requirement, the interlace shall be supported, so one SL resource pool includes partial IRBs sub-set of one RB set shall be supported, we make the following revision:

Proposal 1-4a: Do not support oOne SL resource pool includes partial IRBs sub-set of PRBs of one RB set is supported.

	Apple
	For Proposal 1-1a, we think it is unclear how such guard band PRBs are used. Without such an understanding, it may be pre-mature to agree on the main bullet. 
We support Proposal 1-2a. 
For Proposal 1-3a, it may be too restrictive. Also, even UE expects all the time domain resources can be used for SL-U transmission, it does not imply all the time domain resources are in a single resource pool. 
We are fine with Proposal 1-4a. 

	Lenovo
	Proposal 1-3a – ok the intention is understood to allow contiguous sidelink transmission, the proposal should consider resource pool configuration to allow contiguous transmission 

	CATT, GOHIGH
	We are generally fine with proposal 1-1a, 1-2a, and 1-4a.
Regarding proposal 1-3a, the meaning of all the time domain resource need to be clarified. Does it refer to all the time domain resources which are configured by bitmap with all “1”? If yes, the SL-U transmission should be limited to PSCCH/PSSCH and PSFCH.  If it refers to all the time domain resources of unlicensed spectrum, we are fine with it.

	Transsion
	Proposal 1-1a OK
Proposal 1-2a OK
Proposal 1-3a OK
Proposal 1-4a OK

	ZTE, Sanechips
	With P1-3a, the slot structure would still be undefined without the discussion on the issue whether NR-U TDD configuration would be considered in the SL slot determination and an FFS is preferred to  reflect that point.
FFS for whether and how NR-U TDD configuration is considered


	MediaTek
	We are OK with the FL Proposal

	Nokia, Nokia Shanghai Bell
	P1-1a and associated FFS is ok.
P1-2a, ok.
P1-3a, we understand the motivation. However, the TDD configuration should be flexible enough to allow that all time domain resources can be used for SL-U transmission but should not be restricted to it.
P1-4a, ok.

	Fraunhofer
	We are fine with the proposals in principle. However, proposal 1-3a seems to not allow for S-SSB to be excluded from the resource pool as stated in proposal 1-2a. This should be clarified.

	Ericsson
	For Proposal 1-1a: support the proposal.

For Proposal 1-2a: we are supportive of the intention of this proposal. In our view, any additional S-SSB occasion that could be defined in Rel-18 for SL-U should also follow the same principle. We propose to rewrite the proposal as follows:

Proposal 1-2a: At least R16/R17 NR SL S-SSB slots and new S-SSB slots (if supported) 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-SSB slots are clearer

For Proposal 1-3a, there is no need to discuss in our view. The UE will have a pool (pre-)configuration and that is all it needs.

For Proposal 1-4a: support the proposal.

	Sharp
	Proposal 1-1a: OK 
Proposal 1-2a: OK
Proposal 1-3a: OK
Proposal 1-4a: OK



[Closed] Proposals for 2nd round 
Proposal 1-1b: For SL-U, PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., such PRBs can only be used for transmission when UE’s LBT is successful on these two RB sets and the UE uses both of these two RB sets for transmission
· FFS which PHY channel/signal can use and how to use such guard band PRBs for transmission

Proposal 1-2b: 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-SSB slots are clearer

Proposal 1-3b: UE expects all slots the time domain resources of an unlicensed carrier can be used for SL-U transmission.

Proposal 1-4b: Do not support one SL resource pool includes sub-set of PRBs of one RB set.

Proposals for offline session (Tuesday)
Proposal 1-1c: For SL-U, PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., such PRBs can only be used for transmission when UE’s LBT is successful on these two RB sets and the UE uses both of these two RB sets for transmission
· FFS which PHY channel/signal can use and how to use such guard band PRBs for transmission

Proposal 1-2c: 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-SSB slots are clearer

Proposal 1-3c: UE expects all slots of an unlicensed carrier can be used for SL-U transmission.

Proposal 1-4c: Do not support one SL resource pool includes sub-set of PRBs of one RB set.

Issue#2: Slot structure
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: starting symbol(s)
· Some companies (see below) support introducing more starting symbols in a slot for the PSCCH/PSSCH transmission to make sure SL-U UE can access channel quickly and avoid COT lost. Meanwhile, they also point out 2 starting symbols is a good balance between performance and UE complexity.
· Some companies (e.g., Huawei) have simulation results to show the performance gain due to 1 more starting symbol.
· Related companies: Qualcomm, Nokia, Huawei, Fraunhofer, Lenovo, NEC, Hyundai, ITL, EURECOM, InterDigital, Johns Hopkins, MediaTek, Samsung, etc.
· On the other hand, some companies (see below) support to reuse R16/R17 NR SL design that there is only 1 starting symbol to avoid increasing UE complexity.
· Related companies: Ericsson, OPPO, LGE, Intel, ZTE, CATT, Docomo, Apple, vivo, etc.
· At this stage, it seems hard to decide whether there is 1 or 2 starting symbols. The FL suggests companies to further study these two alternative, e.g., bring more evaluation results to show the performance gain of 2 starting positions, further clarify the related Tx/Rx UE behaviors, etc.
· Some companies mentioned burst transmission (i.e., multi-slot consecutive transmission): as explained in RAN1#109-e, after FL’s coordination, whether or not to support this enhancement will be discussed in channel access AI first.
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

[Closed] Proposals for 1st round 
Proposal 2-1a: On starting symbol(s) within a slot for the PSCCH/PSSCH transmission, at least the following candidates can be further studied
· Alt 1: There is only 1 starting symbol within a slot for the PSCCH/PSSCH transmission
· starting symbol index is 0
· Alt 2: There are two starting symbols within a slot for the PSCCH/PSSCH transmission
· 1st starting symbol index is 0, and 2nd starting symbol index is (pre-)configured
· When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols of a slot
· FFS other details, e.g., Tx/Rx UE behaviors, etc.

	Company
	Comments on the above proposals

	Intel
	We are generally OK with the proposal. However, we believe separate discussion should take place between the case when the system operates in dynamic (LBE) or semi-static (FBE) mode, since the considerations and benefits of each alternative may be different. In this matter, the following FFS could be added:

FFS: whether only one or both alternatives could be supported, and in which channel access mode (i.e., semi-static or dynamic channel access mode)

	Futurewei
	OK with the proposal. We are OK with Intel’s FFS.

	LGE
	We support Alt 1 with minor change. The symbol index is determined by sl-StartSymbol.

If Alt 2 is supported, PSCCH/PSSCH transmission using 1st starting position also needs to have 2 AGC symbol since another UE can transmit PSCCH/PSSCH with 2nd starting position in another RB set. In this case, the UE may not use this additional AGC symbol for channel estimation (if PSSCH DMRS is additional AGC symbol), or for decoding (1st SCI or 2nd SCI or SL-SCH). 
For TBS determination, if the TBS is determined based on the 1st starting position, the effective code rate of the PSSCH transmission with 2nd starting position could be too high. In this case, the UE still need to transmit retransmission. 
From a UE perspective, the UE may need to prepare two waveforms considering two starting position in advance. It will increase UE complexity and cost. 

	JHU/APL
	Support Alt2. Support Alt1 only in the case of semi-static access; otherwise, do not support it. 

	OPPO
	For alt 1, we agree with LGE’s comment, the starting symbol is determined by sl-StartSymbol.
For alt 2, some comments as below:
· Similar as alt1, 1st starting symbol index is determined by sl-StartSymbol, 2nd starting symbol index is (pre-)configured.
· Considering the possibility of PSFCH in the same slot as PSSCH, the 2nd bullet should be modified as follows:
When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols available for PSSCH transmission of a slot
· As shown by some company’s simulation results, more starting symbol is benefit for performance. That is reasonable since more channel access opportunities has more performance benefit. While introducing more starting position has large spec impact and needs lots of specification effort. 
The following details needs FFS for multiple starting symbols: 
· TX/RX UE behavior: RX UE needs to blind PSCCH in multiple starting positions, which will increase complexity;
· Additional AGC symbol for 2nd starting symbol: whether to introduce additional AGC symbol? What’s the effect of interference between some UEs perform SL transmission from 1st starting position and others from 2nd staring position? 
· TBS determination, whether the coding rate can be larger than 1 if 2nd starting symbol is used for SL transmission? Whether there is some limitation to MCS selection in case of 2nd starting position may be applied?
· PSCCH/PSSCH multiplexing scheme for 2nd staring symbol. 
· Whether PSFCH can be configured within the same slot with multiple staring symbol. 
Etc….

	NSC
	We support Alt. 2 and are fine with OPPO’s version of the 2nd bullet. Two starting symbol positions for SL-U should be the bare minimum given that NR-U is much more agile in terms of starting symbol locations.

	Panasonic
	We think Alt 1 should be supported with LGE’s proposed change as “The symbol index is determined by sl-StartSymbol” If Alt 2 is supported, Alt 1 or Alt 2 could be (pre-)configured in resource pool.

	NEC
	We are fine with current proposal for down-selection. 
For Alt.2, we prefer to leave the details FFS, e.g., it's also possible to use sl-StartSymbol to indicate the two start symbols 

	Spreadtrum
	We are fine with this proposal, and for Alt 2, whether the additional AGC symbol is needed should be considered.

	InterDigital 
	We are fine with the proposal.

	Qualcomm
	We are fine with the FL’s proposal.

	xiaomi
	We are generally fine with this proposal.
For alt 1, we agree with LGE’s comment.

	Apple
	We are fine with the proposal on Alt. 1. 
For Alt. 2, we think another possibility may not be excluded: if the second starting symbol is applied, then the transmission may be until the end of the next slot. This can reduce the additional PSCCH decoding efforts at the beginning of next slot.

	Lenovo
	We are fine with this proposal. 
We support multi-slot consecutive transmission and accept to discuss it in channel access AI.

	CATT, GOHIGH
	We support Alt.1 and agree with LGE’s modification.
For Alt.2, from UE complexity perspective, we prefer not to support it. 

	Transsion
	We are fine with the proposal.

	ZTE,Sanechips
	Except for multiple starting symbols, multiple starting points within any given symbol using CPE extension can achieve similar benefits without introcuding AGC issue. Thus it’s preferred to include that part in the proposal as well
Proposal 2-1a: On starting symbol(s) point within a slot for the PSCCH/PSSCH transmission, at least the following candidates can be further studied
· Alt 1: There is only 1 starting symbol within a slot for the PSCCH/PSSCH transmission
· starting symbol index is 0
· Alt 2: There are two starting symbols within a slot for the PSCCH/PSSCH transmission
· 1st starting symbol index is 0, and 2nd starting symbol index is (pre-)configured
· When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols of a slot
· FFS other details, e.g., Tx/Rx UE behaviors, etc.
· Alt 3: Multiple starting points using CPE 
For the alternatives listed, the inter-UE blocking and AGC issues should be addressed.


	MediaTek
	We understand the motivation of Alt 2 is to improve the channel access opportunity of SL-U especially when it competes with WiFi/NR-U. But in fact, according to our evaluation, just one additional starting symbol cannot guarantee a high channel access efficiency of SL-U especially when the traffic loading from WiFi/NR-U is high. Meanwhile, we do share the same concern as some other companies about the UE complexity if multiple additional starting symbols are configured. Based on these considerations, we propose to utilize partial slot transmission of PSSCH only after LBT is finished to improve the channel access opportunity of SL-U meanwhile keeping a low complexity since the blind detection of PSCCH is not increased. Therefore, we propose to add Alt 3 based on the current FL proposal:
Alt 3: Multiple starting symbols within a slot for PSSCH transmission. One starting symbol (index 0) within a slot for PSCCH transmission.

	Nokia, Nokia Shanghai Bell
	The current agreement does not take into account SL slots where there are PSFCH symbols.
We suggest reformulating the following sentence:
· “When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols of the PSCCH/PSSCH slot”
Mention in the FFS behavior when there is a PSFCH symbols in the slot.

	Fraunhofer
	We are fine with the proposal.

	Ericsson
	We think that this study entails a lot of work. There is impact to multiple structures and procedures and would prefer to focus on the simplest simple solution (Alt. 1). Other options like increasing SCS may be used for increasing the channel access opportunities.

	EURECOM
	We support Alt 2.
To avoid the increased UE complexity due to the additional PDCCH decoding at the second starting symbol, we propose to transmit only PSSCH and use the PDCCH occasion in the next slot to jointly indicate PSSCH of the current full slot and the past (partial) slot, for instance by using one reserved bit in SCI Format 1-A.
We suggest to following modifications to Alt 2
· Alt 2: There are two starting symbols within a slot for the PSCCH/PSSCH transmission
· 1st starting symbol index is 0 for PSCCH/PSSCH transmission, and 2nd starting symbol index is (pre-)configured for PSSCH-only transmission
· When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest remaining symbols of a slot
· Subsequent PSCCH occasion jointly indicates past partial and current full PSSCH transmission 
· FFS other details, e.g., Tx/Rx UE behaviors, joint signaling etc.


	Sharp
	We are fine with the proposal.


	
[Closed] Proposals for 2nd round 
Proposal 2-1b: On starting symbol(s) within a slot for the PSCCH/PSSCH transmission, at least the following candidates can be further studied
· Alt 1: There is only 1 starting symbol within a slot for the PSCCH/PSSCH transmission
· starting symbol index is fixed as 0 or sl-StartSymbol as in R16 NR SL
· Alt 2: There are two starting symbols within a slot for the PSCCH/PSSCH transmission
· 1st starting symbol index is fixed as 0 or sl-StartSymbol as in R16 NR SL, and 2nd starting symbol index is (pre-)configured
· When a UE starts transmission from either 1st or 2nd starting symbol, the transmission occupies all the rest symbols available for PSSCH transmission of a slot
· FFS other details, e.g., Tx/Rx UE behaviors, AGC issue, etc.
· Other alternatives are not precluded
· FFS other details, e.g., applicable scenario, etc.

Proposals for offline session (Tuesday)
Proposal 2-1c: On starting symbol(s) within a slot for the AGC/PSCCH/PSSCH transmission, at least the following candidates can be further studied
· Alt 1: There is only 1 starting symbol within a slot for the AGC/PSCCH/PSSCH transmission
· starting symbol index is fixed as 0 or sl-StartSymbol as in R16 NR SL
· Alt 2: There are two starting symbols within a slot for the AGC/PSCCH/PSSCH transmission
· 1st starting symbol index is fixed as 0 or sl-StartSymbol as in R16 NR SL, and 2nd starting symbol index is (pre-)configured
· FFS other details, e.g., Tx/Rx UE behaviors, AGC issue, etc.
· Other alternatives are not precluded
· FFS other details, e.g., Tx/Rx UE behaviors, applicable scenario, etc.

Proposal 2-2c: When a UE starts transmission from either 1st or 2nd starting symbol (if supported), the transmission occupies all the rest symbols available for AGC/PSCCH/PSSCH transmission of a slot
· Further discuss which are the available symbols
· FFS whether the transmission can be extended to the next slot

Issue#3: PSCCH/PSSCH
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: interlace RB, contiguous RB, sub-channel definition
· Most companies support both contiguous RB and interlace RB.
· For interlace RB-based transmission, most companies support to reuse the concept of sub-channel to minimize specification work.
· As to 1 sub-channel equals 1 or K interlace: some companies (e.g. LGE) point out since we only have 5 interlace under 30 kHz SCS, 1 sub-channel equals K interlace (e.g., K=2) will result in non-integer number of sub-channels in a resource pool, which complicates the design with no clear benefit. Thus, 1 sub-channel equals 1 interlace is proposed. 
· On whether 1 sub-channel is confined within 1 RB set, or spans all the RB set(s) belonging to a resource pool, views are divided. RAN1 can further down-select one of them.
· Most companies support that frequency domain resource allocation granularity is one sub-channel for PSSCH transmission to align with legacy design.
· Proposal 3-2a: PSCCH, multiplexing
· Most companies propose to reuse legacy NR-V design, i.e., PSCCH is always transmitted within 1 sub-channel, and PSCCH locates in the sub-channel with the lowest index of the sub-channel(s) of corresponding PSSCH.
· Some companies point out PSCCH needs to be transmitted within 1 RB set to avoid UE blind decoding.
· Proposal 3-3a: resource indication
· For contiguous RB-based transmission
· Very few companies give new designs, then it is assumed R16 NR SL TRIV and FRIV can be reused
· For interlace RB-based transmission
· For time domain: very few companies give new designs, then it is assumed R16 NR SL TRIV is reused
· For frequency domain: although some companies give designs on sub-channel indexing, more study are needed. In addition, quite some companies proposed that the following restrictions need to be satisfied considering performance and to align with NR-U design
· When one PSSCH transmission occupies multiple interlaces, those interlaces are contiguous
· When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same
· Proposal 3-4a: sub-channel size
· Many companies (e.g., OPPO, Nokia, LGE, Qualcomm, etc.) point out that in the following cases, the number of PRBs of each sub-channel might be different, which will further impact TBS determination, UE blind decoding, etc.
· Case 1: for interlace RB-based transmission, different interlace may have different number of PRBs
· Case 2: for contiguous RB-based transmission, the number of PRBs within a SL resource pool may not be integer multiple of the number of PRBs of 1 sub-channel
· Although some companies have detailed design to handle the above cases, the FL assumes inputs from more companies are needed. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

[Closed] Proposals for 1st round 
Proposal 3-1a: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether either one of them or both of them can be enabled in a resource pool by (pre)-configuration
· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· 1 sub-channel equals 1 interlace, further down-select one of the following
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans all the RB set(s) belonging to a resource pool
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission

Proposal 3-2a: For PSCCH and PSSCH in SL-U:
· PSCCH is always transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the sub-channel with the lowest index of the sub-channel(s) of corresponding PSSCH

Proposal 3-3a: For PSCCH and PSSCH resource indication in time/frequency domain:
· For contiguous RB-based transmission
· R16 NR SL TRIV and FRIV are reused
· For interlace RB-based transmission
· For time domain: R16 NR SL TRIV is reused
· For frequency domain: further study sub-channel indexing and resource indication while satisfying at least the following
· When one PSSCH transmission occupies multiple interlaces, those interlaces are contiguous
· When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same

Proposal 3-4a: For PSCCH and PSSCH in SL-U, RAN1 further study how to handle the following cases, where the number of PRBs of each sub-channel might be different, considering aspects including TBS determination, UE blind decoding, etc.
· Case 1: for interlace RB-based transmission, different interlace may have different number of PRBs
· Case 2: for contiguous RB-based transmission, the number of PRBs within a SL resource pool may not be integer multiple of the number of PRBs of 1 sub-channel

	Company
	Comments on the above proposals

	Intel
	As a general comment, we think that it should be further clarified whether these proposals are targeted for the case when the OCB requirements must be met or in any cases. In our view, the interlaced design is only needed in specific regions, and similarly as in Rel.16 NR-U it is not always needed to support this waveform.

	Futurewei
	Proposal 3-1a: OK in principle; additional clarifications (FFS) may be necessary.  Is a sub-channel also basis for a LBT (i.e., equal to LBT channel?) i.e. frequency granularity for LBT?  We prefer Alt 1. 
Proposal 3-2a OK in principle after the above clarifications.
Proposal 3-3a. OK in principle.  FFS: Is the multi-RB set transmission same as NR-U multi-channel transmission?   It may be the case if the frequency granularity is one sub-channel, and one sub-channel is an RB set.
Proposal 3-4a: OK with further study.

	LGE
	On Proposal 3-1a, the last bullet is not needed. 
In our understanding, the scheduling granularity is a minimum scheduling unit. In this case, it seems that the last bullet is contradict with Alt 2. Alternatively, we can add “within a RB set” after “one sub-channel” in the last bullet. 
For the configuration granularity of the waveform, we prefer whether interlaced RB-based transmission is enabled or disabled per SL BWP or SL carrier as in NR-U. 

	JHU/APL
	With interlace RB-based transmissions, the effect of IBE may have to be considered as the power levels in all parts of the unlicensed bands are not low, e.g., in the USA the maximum power level at U-NII-3 (5.725 – 5.850 GHz) band is 1 W.
· FFS: study the impact of IBE and how to address it
Agree with Proposal 3-2a.

	OPPO
	Proposal 3-1a: generally OK except the following sentence “1 sub-channel equals 1 interlace, further down-select one of the following”. if a resource pool includes one RB set and 1 sub-channel equal 1 interlace. One interlace includes about 10/11 PRBs, if the PSCCH occupies only the first sub-channel of associated PSSCH (same as R16 NR SL), the total PRBs of PSSCH is about 10, which is much less the PRBs of PSCCH in NR SL (the maximal # of PRB is 25 for PSCCH in NR SL), that will cause higher coding rate of PSCCH. Furthermore, the IRB based PSCCH will have worse In-band emission effect than NR SL. That will cause worse performance of PSCCH in SL-U. then we support to follow the agreement of previous meeting, and K is larger or equal to 1. 
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.

Proposal 3-2a: OK

Proposal 3-3a: OK with contiguous RB based part. Comment with IRB based part. 
For time domain indication: R16 TRIV can be taken as starting point. Whether to introduce multiple consecutive slot transmission is not determined yet. If it is supported, maybe more resources in time domain in one SCI can be supported. Considering that, we preferred to take TRIV in R16 as starting point. 
For frequency domain indication: either indication of NR SL (FRIV based )or NR-U (X+Y: RB sets + IRB indication) method will be used. We prefer to keep it open and discuss further. Therefore, we suggest the following modification:

Proposal 3-3a: For PSCCH and PSSCH resource indication in time/frequency domain:
· For contiguous RB-based transmission
· R16 NR SL TRIV and FRIV are reused
· For interlace RB-based transmission
· For time domain: R16 NR SL TRIV is reused taken as starting point.
· FFS whether any enhancement is needed if new features are introduced in SL-U, such as multiple consecutive slot transmission
· For frequency domain: FFS either frequency resource indication in NR SL (FRIV based) or NR-U (RB set + IRB indication based) is reused in SL-U. further study sub-channel indexing and resource indication while satisfying at least the following
· When one PSSCH transmission occupies multiple interlaces, those interlaces are contiguous
· When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same

Proposal 3-4a: OK



	NSC
	Support Prop 3-1a first bullet, Prop 3-2a, and the FFS on IBE raised by JHU/APL.

	Panasonic
	For Proposal 3-1a, we have similar view with OPPO. To support higher cording of PSCCH, 1 sub-channel equals K interlaces, and K is larger or equal to 1 should be supported.
We are OK with Proposal 3-2a, 3-3a and 3-4a.

	NEC
	We support the proposals. 
For proposal 3-2a, we want to further clarify that PSCCH is in unit of PRBs within the 1 subchannel (1 interlace).

	Spreadtrum
	Generally ok with all the proposals, and also fine with OPPO’s modification for 3-3a.

	Qualcomm
	Regarding Proposal 3-1a, we believe an important aspect that requires investigation is deciding between having a common (fixed) RB-set configuration for PSCCH/PSSCH that applies to all links/UEs, or a more flexible approach where the PSSCH RB-set configuration is configured per link (e.g., according to corresponding UEs capabilities). The latter approach reflects the NR-U practice of DL/UL RB-sets RRC-configured by gNB per UE. 
For Alt 2, we believe the original proposal is to reuse NR-U’s two-stage FDRA in which the PSCCH/PSSCH is transmitted in the interlace(s) of the indicated RB-set(s). So, the subchannel size depends on the number of the allocated RB-sets. 
We, therefore, propose the following addition to the second main bullet of Proposal 3-1a (addition marked in yellow):

· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· 1 sub-channel equals 1 interlace, further down-select one of the following
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans all the RB set(s) belonging to a resource pool and the sub-channel size depends on the number of RB-sets
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
· FFS: whether the RB-set(s) configuration of PSSCH is common for all links or RB-set(s) of PSSCH can be configured (defined) per link via RRC message exchange


	xiaomi
	Proposal 3-1a: not agree
We share the similar view with oppo, we also prefer that 1 sub-channel equals K interlace, and K is larger or equal to 1, so we make the following revision:
Proposal 3-1a: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether either one of them or both of them can be enabled in a resource pool by (pre)-configuration
· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· 1 sub-channel equals K 1 interlace, further down-select one of the following
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans all the RB set(s) belonging to a resource pool
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission
Proposal 3-2a: OK
Proposal 3-3a:
We are confused “When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same”, does this mean that UE occupies same interlace indices in different RB sets when FRIV indicates the resource to UE, if our understanding is right, we don’t support this restriction, some clarifications are necessary.
Proposal 3-4a: OK


	Apple
	Proposal 3-1a, we think the restriction of “1 sub-channel equals 1 interlace” is not necessary. In legacy NR SL, the sub-channel size is configurable. This configuration can be applied to SL-U as well, where each sub-channel may be composed of K interlaces. 

We are fine with Proposal 3-2a. 

For Proposal 3-3a, we are fine with the proposal, except the last sub-bullet “when multiple RB sets are used for transmission, the interlace indices in different RB sets are the same”. We think the interlace indexing can be across RB sets, and when multiple RB sets are used for transmission, the interlace index are still contiguous. 

For Proposal 3-4a, we think for Case 2, we could apply the legacy design where the residual PRBs are not used. 

	Lenovo
	Proposal 3-1a: 1 sub-channel equals K interlace, where k >=1, further down-select one of the following
Proposal 3-4a: postpone this discussion after the interlace design is sufficiently progressed 

	CATT, GOHIGH
	We are generally fine with proposal 3-2a, 3-3a and 3-4a.
Regarding proposal 3-1a, we also think the IBE impacts should be considered as a FFS point. For sub-channel of IRB transmission, considering that LBT operation is performed in RB set granularity, it would be preferred that the PRB resources for each sub-channel are located within a RB set, otherwise the channel access opportunity will be impacted. Therefore, our preference is Alt 1. 

	Transsion
	Proposal 3-1a OK
Proposal 3-2a OK
Proposal 3-3a OK for contiguous RB-based transmission part. 
Regarding interlace RB-based transmission part, since contiguous SL transmission is under discussion and multiple RB sets, so we suggest to take R16 TRIV as starting point. For “When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same”, we suggest that it is better to define the interlace structure first. For example, if the interlace is across all RB sets of the SL BWP, then the interlace in multiple RB sets is the same.
Proposal 3-4a OK

	ZTE, Sanechips

	For 3-1a, one subchannel should be able to occupy multiple interlaces for the following two reasons:
1. For the case of unequal number of RBs within interlace, the actual number of RBs within a subchannel can be adjusted the same by including more interlaces.
1. To achieve similar configuration of Rel 16 wherein the PSCCH occupies a fraction but not all PRBs within a subchannel.
Would there be a use case when contiguous subchannel and interlaced subchannel coexist in the same RP?
Regarding Proposal 3-3a, based on sub-channel design(Proposal 3-1a), for interlace RB-based transmission, R16 NR SL FRIV can be reused. About the potential criteria as listed in proposal, for some cases they are contradictory, given two interlaces may occupy adjacent RBs within one RB set or two RB sets separately, we think one of them may be sufficient, so we suggest to modified as :
· For frequency domain: further study sub-channel indexing and resource indication while satisfying at least one of the following


	MediaTek
	We share the similar opinion with OPPO. With the definition of sub-channel as 1 interlace, the max RB number of PSCCH may be not satisfied if PSCCH only transmitted within 1 sub-channel of 1 RB set. To this end, we think maybe two options can be considered. 
· Option 1: 1 sub-channel equals to K 1 interlace(s). 
· Option 2: PSCCH can be transmitted within N leading sub-channel(s) of 1 RB set.
We are OK with the other proposals.

	Nokia, Nokia Shanghai Bell
	Regarding Proposal 3-1a:
· contiguous RB and interlace RB-based transmissions should not be supported at the same time (i.e in the same time slot). The agreement should reflect this.
· we note that if a sub-channel has a single interlace in the case of SCS = 30 kHz (where each interlace has 5 RBs) then it is not clear how the PSCCH can be supported since in the SL baseline design the minimum number of RBs for the PSCCH is 10. We propose to keep the agreement that 1 sub-channel equals K interlaces.
Regarding Proposal 3-2a, the first part of the agreement (I.e. PSCCH is transmitted within 1 sub-channel of 1 RB set). However, is to early to confirm that the lowest index sub-channel rule for the placement of the PSCCH has that depends on the number of interlaces per sub-channel.
In Proposal 3-3a, the conditions for frequency domain for the interlace need to be further studied so we propose that these are not included at this point.
Proposal 3-4a, ok.

	Fraunhofer
	For Proposal 3-1a, we agree with OPPO and Xiaomi, and prefer to define 1 sub channel equal to K which is equal or larger than 1.
We are supportive of the remaining proposals.

	Ericsson
	For Proposal 3-1a: we have comments on this proposal. 
We are supportive of having either interlaced RB-based or contiguous RB-based transmissions. However, we do not think that both of them should be supported in the same resource pool. We propose to delete the FFS in the first bullet.
We think further details can be discussed later for the sub-bullet on 1 sub-channel = 1 interlace. It is difficult to understand how alt 2 would work until there is further progress on RB set and resource pool.
The rest of the proposal looks OK.

Proposal 3-1a: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· Only FFS: whether either one of them or both of them can be is enabled in a resource pool by (pre)-configuration
· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· 1 sub-channel equals 1 interlace, FFS detailsfurther down-select one of the following
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans all the RB set(s) belonging to a resource pool
· Frequency domain resource allocation granularity is one sub-channel for PSSCH transmission

For Proposal 3-2a: support the proposal. Unless there are strong reasons, the basic PHY design should not be modified.

For Proposal 3-3a: support the proposal, but it would be good to simplify the FFS part.
Proposal 3-3a: For PSCCH and PSSCH resource indication in time/frequency domain:
· For contiguous RB-based transmission
· R16 NR SL TRIV and FRIV are reused
· For interlace RB-based transmission
· For time domain: R16 NR SL TRIV is reused
· For frequency domain: further study sub-channel indexing and resource indication while satisfying at least the following
· When one PSSCH transmission occupies multiple interlaces, those interlaces are contiguous
· When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same


For Proposal 3-4a: We are fine to study this but it has to be open whether this is supported at all.
Proposal 3-4a: For PSCCH and PSSCH in SL-U, RAN1 further study how to handle the following cases (if supported), where the number of PRBs of each sub-channel might be different, considering aspects including TBS determination, UE blind decoding, etc.
· Case 1: for interlace RB-based transmission, different interlace may have different number of PRBs
· Case 2: for contiguous RB-based transmission, the number of PRBs within a SL resource pool may not be integer multiple of the number of PRBs of 1 sub-channel


	Sharp
	Proposal 3-1a: Share same view with OPPO, i.e., 1 sub-channel equals K interlaces. 
Proposal 3-2a: OK.
Proposal 3-3a: regarding time domain for interlace RB-based transmission, the R16 NR SL TRIV cannot be directly applied to multi-consecutive slot transmission if agreed. For the frequency domain, the last sub-bullet is too strict. Different numbers of interlaces in different RB sets can be considered for flexible resource selection. 
Proposal 3-4a:OK




[Closed] Proposals for 2nd round 
Proposal 3-1b-1: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether either one of them or both of them can be enabled in a resource pool by (pre)-configuration
· FFS other details, e.g., (pre-)configuration granularity, applicable scenario, any enhancements needed to address IBE impact, etc.
· FFS: any specification impact on RB set(s) configuration alignment among different UEs


Proposal 3-1b-2: For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· At least support 1 sub-channel equals 1 interlace, further down-select one of the following
· Alt 1: 1 sub-channel is confined within 1 RB set
· Alt 2: 1 sub-channel spans all the RB set(s) belonging to a resource pool
· FFS: any enhancement needed regarding PSCCH code rate
· FFS: whether to support 1 sub-channel equals K interlace, where K>1 and is (pre-)configured
· Frequency domain resource allocation granularity is one sub-channel within one RB set for PSSCH transmission


Proposal 3-2b: For PSCCH and PSSCH in SL-U:
· PSCCH is always transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the sub-channel with the lowest index of the sub-channel(s) of corresponding PSSCH

Proposal 3-3b: For PSCCH and PSSCH resource indication in time/frequency domain:
· For contiguous RB-based transmission
· R16 NR SL TRIV and FRIV are reused as baseline
· For interlace RB-based transmission
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication while satisfying at least the following
· When one PSSCH transmission occupies multiple interlaces, those interlaces are contiguous
· When multiple RB sets are used for transmission, the interlace indices in different RB sets are the same
· R16 NR SL FRIV and R16 NR-U 2-level indication (RB set indication + interlace indication) are taken as starting point
· FFS: whether any enhancement needed on R16 NR SL TRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission

Proposal 3-4b: For PSCCH and PSSCH in SL-U, RAN1 further study how to handle the following cases (if supported), where the number of PRBs of each sub-channel might be different, considering aspects including TBS determination, UE blind decoding, etc.
· Case 1: for interlace RB-based transmission, different interlace may have different number of PRBs
· Case 2: for contiguous RB-based transmission, the number of PRBs within a SL resource pool may not be integer multiple of the number of PRBs of 1 sub-channel

Proposals for offline session (Tuesday)
Proposal 3-1c-2: For PSCCH and PSSCH in SL-U:
· For interlace RB-based transmission
· Reuse the concept of sub-channel in R16/R17 NR SL
· At least support 1 sub-channel equals 1 interlace, further down-select one of 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 all the RB set(s) belonging to a resource pool
· FFS: any enhancement needed regarding PSCCH code rate
· FFS: whether to support 1 sub-channel equals K interlace, where K>1 and is (pre-)configured
· Frequency domain resource allocation granularity is one sub-channel within one RB set for PSSCH transmission


Proposal 3-2c: For PSCCH and PSSCH in SL-U:
· PSCCH is always transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the sub-channel with the lowest index of the sub-channel(s) of corresponding PSSCH

Proposal 3-3c: For PSCCH and PSSCH resource indication in time/frequency domain:
· For contiguous RB-based transmission
· R16 NR SL TRIV and FRIV are reused as baseline
· For interlace RB-based transmission
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
· R16 NR SL FRIV and R16 NR-U 2-level indication (RB set indication + interlace indication) are taken as starting point
· FFS: whether any enhancement needed on R16 NR SL TRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission

Proposal 3-4c: For PSCCH and PSSCH in SL-U, RAN1 further study how to handle the following cases (if supported), where the number of PRBs of each sub-channel might be different, considering aspects including TBS determination, UE blind decoding, etc.
· Case 1: for interlace RB-based transmission, different interlace may have different number of PRBs
· Case 2: for contiguous RB-based transmission, the number of PRBs within a SL resource pool may not be integer multiple of the number of PRBs of 1 sub-channel

Issue#4: PSFCH and SL-HARQ
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: OCB and PSD requirement
· Most companies support to use interlace RB-based transmission for PSFCH to meet OCB and PSD requirement, e.g., Qualcomm, OPPO, Samsung, LGE, Intel, vivo, ZTE, Futurewei, CATT, Docomo, Apple, Huawei, etc.
· Meanwhile, most companies point out that solutions to avoid too small PSFCH capacity are needed, e.g., OPPO, LGE, Qualcomm, Nokia, ZTE, Docomo, Apple, Huawei, etc.
· The FL lists some proposed solutions by companies for further study.
· Proposal 4-2a: PSFCH resources
· Some companies propose to reuse (pre-)configured resource as in R16/R17 NR SL, e.g., Ericsson, OPPO, vivo, ZTE, Futurewei, Docomo, etc.
· Meanwhile, some companies propose that PSFCH resources are dynamically indicated by a COT initiating UE, e.g., vivo, Huawei, Futurewei, etc.
· There are some valid points mentioned by companies, e.g., how to handle the case when Tx UE performs blind retransmission and does not need SL-HARQ feedback in its COT, whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s) to avoid COT lost, etc.
· The FL suggests companies to do more study on the alternatives considering the valid points above.
· Proposal 4-3a: PSSCH-PSFCH mapping
· To address LBT failure, some companies propose that one PSSCH transmission has 1 or multiple related PSFCH occasions.
· However, some companies point out such design may decrease PSFCH capacity and probably all the related PSFCH occasions will still be blocked by other UEs since a COT duration is usually several milliseconds. They propose that PSFCH occasions are dynamically indicated by a COT initiating UE.
· The FL suggests to continue study on these two alternatives.
· Proposal 4-4a: other issues
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, some companies propose that this case is similar as DTX in Mode 1 so that similar handling can be adopted, i.e., Tx UE reports NACK to gNB. 
· Some other companies propose that UE indicates LBT failure to gNB in this case. 
· Many companies do not show view here. Thus, FL assumes they seem to prefer reusing legacy Mode1 behavior. 
· To be more resource efficient, some companies propose enhancements including codebook based SL-HARQ feedback, carrying SL-HARQ feedback information in PSCCH/PSSCH. The FL suggests companies to do more study on these aspects.
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

[Closed] Proposals for 1st round 
Proposal 4-1a: To meet OCB and PSD requirement for PSFCH transmission, interlace RB-based transmission is supported
· To avoid too small PSFCH capacity, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and a dedicated PRB
· Alt 2: each PSFCH transmission occupies a dedicated interlace, and further applies time and/or frequency domain OCC
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs

Proposal 4-2a: 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 by a COT initiating UE
· During the study of the above alternatives, at least the following can be considered
· Combination of above alternatives are not precluded 
· How to handle the case when Tx UE performs blind retransmission and does not need SL-HARQ feedback in its COT
· Whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s)

Proposal 4-3a: On PSSCH-PSFCH mapping, at least the followings alternatives can be further studied
· Alt 1: one PSSCH transmission has 1 or multiple related PSFCH occasions
· Alt 2: PSFCH occasions are dynamically indicated by a COT initiating UE

Proposal 4-4a: For PSFCH and SL-HARQ in SL-U:
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, Tx UE reports NACK to gNB
· FFS whether/how to support codebook based SL-HARQ feedback
· FFS whether/how to support carrying SL-HARQ feedback information in PSCCH/PSSCH


	Company
	Comments on the above proposals

	Intel
	While we are OK with proposal 4-1a, but we think proposal 4-2a/4-3a/4-4a should be postponed since we may first need to conclude whether a PSFCH is qualified as a short control signalling and whether LBT may be needed for such a transmission (under discussion within the 9.4.1.1 AI). If RAN1 concludes that PSFCH can be transmitted without LBT, by qualifying it as short control signalling, it is our understanding that the licensed procedure could be reused as is, and no enhancements are needed.

	Futurewei
	Proposal 4-1a, OK
Proposal 4-2a OK in principle, however in Alt 2 we prefer to remove “by COT initiating UE”, to make it more flexible and allow the responding UE that sends unicast data to the initiating UE to signal PSFCH resources for its transmission
Proposal 4-3a OK in principle, same as above, suggest remove “by a COT initiating UE”. 
Proposal 4-4a, OK in principle, we prefer to change “TX UE reports to gNB” to “TX UE, if in coverage, reports to gNB”. There are scenarios when TX UE (one of the UE in COT sharing) may not be in coverage, in that case not clear how it will report NACK to gNB

	LGE
	On Proposal 4-1a, in alt 2, it is not always needed to applying OCC, so, we suggest to add “may or may not” before “further applies”. 
We carefully check the PSD requirement to decide which alternative is supported. Specifically, using common resource, it could be useful for OCB requirement, but not for PSD requirement. It seems waste of TX power of a UE since any information will not be carried by the common resource. So, due to the PSD requirement, the coverage of PSFCH transmission could be restricted. 

On proposal 4-2a, we support Alt 1 since Alt 2 will requires that the PSSCH TX UE also performs sensing operation for PSFCH. 

On proposal 4-3a, it is understood that the intention of this proposal is to look into the details before deciding whether or not to support additional PSFCH occasions. With this understanding, we suggest to replace “PSFCH occasions” with “PSFCH opportunities”. We think that the RX UE can try to access another RB set to transmit PSFCH. 

On proposal 4-4a, we think that if the UE receives 3 resources, and the UE finally receives ACK from the RX UE, the TX UE will report ACK even though the TX UE fails to access the channel for the first two resources. Moreover, TX UE may not know whether PSFCH transmission of RX UE is dropped due to LBT failure or SCI missing. So, we’d like to change the wording as follows:
· For Mode 1, when all PSFCH PSSCH transmission(s) on CG resources within a period or DG resources indicated by a DCI is dropped due to LBT failure, Tx UE reports NACK to gNB


	OPPO
	We agree with Intel that proposal 4-2a/4-3a/4-4a should be postponed. 
Whether to introduce multiple PSFCH TX occasions or whether to consider the LBT failure depends on other discussion, such as whether and how Short control signaling transmission is applied to PSFCH. 


	Panasonic
	We see Intel and OPPO’s view. Whether a PSFCH is qualified as a short control signalling or not should be concluded before detailed discussion.

	NEC
	Support

	InterDigital
	We agree that the discussion to be postponed after the decision on channel access for PSFCH and whether it is qualified for short control signaling LBT. 

	Qualcomm 
	We believe that RAN1 should first strive for a PSFCH design based on (pre)configured resources before attempting a dynamic PSFCH resources indication. However, the current proposal statement is acceptable.

	xiaomi
	Proposal 4-1a, OK
Proposal 4-2a, OK
Proposal 4-3a, 
We have concern that PSFCH occasions are dynamically indicated by a COT initiating UE, we think PSFCH occasions are dynamically indicated, which might disrupt the order of feedback corresponding different PSSCH, and we prefer PSFCH occasions are preconfigured，so we make the following revision:
Proposal 4-3a: On PSSCH-PSFCH mapping, at least the followings alternatives can be further studied
· Alt 1: one PSSCH transmission has 1 or multiple related PSFCH occasions
· Alt 2: PSFCH occasions are dynamically indicated by a COT initiating UE
· Alt 2: PSFCH occasions are preconfigured
Proposal 4-4a, OK


	Apple
	Proposal 4-1a: We are fine with the proposal. But we would like to add a note: Different Alternatives for unicast, groupcast ACK/NACK feedback, groupcast NACK only feedback may be different. 
On proposal 4-2a and proposal 4-3a, we support Alt 1.
We are fine with proposal 4-4a. 

	Lenovo
	First, we need understand whether the SCST can be useful for PSFCH transmission. Then we can discuss the OCB requirement for PSFCH
Proposal 4-2a: minor comment
· Alt 2: PSFCH resources are dynamically indicated by a COT initiating UE

We should not restrict the PSFCH dynamic signalling by the COT initiating UE

 Proposal 4-4a: For PSFCH and SL-HARQ in SL-U:
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, Tx UE reports NACK to gNB Tx UE reports one code point in PUCCH resource to gNB.

The intention is clear to get more transmission resource from gNB, so we can make it generic at the moment, since NACK can be misleading sometime to retransmission resource and un-toggled NDI etc.


	CATT, GOHIGH
	We share similar views as other companies, the PSFCH structure should be discussed firstly. Regarding the channel access mechanism for PSFCH, we think it could be postponed. 

	Transsion
	Proposal 4-1a OK
Proposal 4-2a is generally OK, suggest to remove “by a COT initiating UE” in Alt 2 to keep flexibility
Proposal 4-3a is generally OK, suggest to remove “by a COT initiating UE” in Alt 2 to keep flexibility
Proposal 4-4a is generally OK, however, we’d like to know how the Tx UE knows that the PSFCH drop is due to LBT failure on the Rx UE side. In our understanding, Tx UE may not be able to distinguish between DTX and LBT faults on the UE side. Therefore, suggest to remove the first sub-bullet.

	ZTE,Sanechips
	For Alt 1/3 in P4-1a,
The main sentence risk being a bit exclusive by saying the structure would be interlace based, prefer to simply remove that,
To meet OCB and PSD requirement for PSFCH transmission, interlace RB-based transmission is supported
the IBE issue due to the transmissions of common RBs should be resolved. For the dedicated PRB in Alt 3, the number can be one or more Prefer to reword as follows,
Alt 1,  each PSFCH transmission occupies a common interlace and a dedicated PRB, wherein the IBE impact due to common interlace on dedicated PRB should be resolved.
Alt 3, each PSFCH transmission occupies one or more dedicated PRB(s) and some common PRBs, wherein the IBE impact on dedciated, wherein the IBE impact due to dedicated PRB(s) on common PRBs should be resolved.

P4-2a, Prefer to clarify on Alt2 itself before listing this alternative, how does dynamic indication work without a (pre-)configured pattern. The SL UE would not be coordinating to avoid conflict of resource indication of PSFCH?
P4-3a , it should be clarified that Rel-16 PSSCH to PSFCH mappping rule is re-used with the sole change on mapping ratio, moreover the PSFCH occasions should be (pre-)configured.
· Alt 1: one PSSCH transmission has 1 or multiple (pre-)configured related PSFCH occasions based on Rel-16 PSSCH to PSFCH mapping rules

P4-4a, it may be too early to discuss the feedback to gNB for now. We prefer to have a full picture of the SL HARQ feedback in the first place to determine the UL feedback in mode 1. Thus a preferred version would be 
Proposal 4-4a: For PSFCH and SL-HARQ in SL-U:
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, Tx UE reports NACK to gNB
· FFS whether/how to support codebook based SL-HARQ feedback
· FFS whether/how to support carrying SL-HARQ feedback information in PSCCH/PSSCH



	MediaTek
	We are OK with Proposal 4-1a.
For Proposal 4-2a to 4-4a, we share the same opinions with some other companies that all timing issues of PSFCH caused by the uncertainty of LBT should be postponed before the SCSt mechanism of PSFCH is determined.

	Nokia, Nokia Shanghai Bell
	P4-1a, Alternative 1 is preferred option
P4-2a, we agree with Alt1, Alt2 or combination of both and also with the need for studying how to handle cases when Tx UE performs blind retransmission and does not need SL-HARQ feedback.
P4-3a, both, Alt1 and Alt2, can be beneficial depending on the use case. It is good to clarify whether the dynamic indication of PSFCH occasions apply only in case of multiple PSFCH occasions due to LBT failure or also for a first/unique PSFCH occasion.
P4-4a:  The current proposal seems to assume that a single PSFCH occasion is configured and Tx UE reports NACK to gNB when the PSFCH is dropped due to LBT failure. However, it is not considering the case in which multiple PSFCH occasions are configured. Therefore, it is needed to clarify the behavior of Tx UE when reporting SL HARQ to gNB if multiple PSFCH occasions are configured.

	Fraunhofer
	We are supportive of the proposals

	Ericsson
	For Proposal 4-1a: we are supportive of the direction of this proposal. We can discuss later if there are capacity issues.
Proposal 4-1a: To meet OCB and PSD requirement for PSFCH transmission, interlace RB-based transmission is supported
· FFS whether/how To avoid too small PSFCH capacity, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and a dedicated PRB
· Alt 2: each PSFCH transmission occupies a dedicated interlace, and further applies time and/or frequency domain OCC
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs


For Proposal 4-2a: OK

For Proposal 4-3a: We are OK with the proposal, but it is unclear to us how Alt. 2 addresses the case that the UE transmitting PSFCH cannot access the channel.

For Proposal 4-4a: OK

	Sharp
	Proposal 4-1a: agree with LGE’s modification on Alt 2. Alt 3 is a bit unclear to us. Does Alt 3 intend to say each PSFCH transmission occupies an interlace including some dedicated PRBs and some common PRBs?
Proposal 4-2a: OK.
Proposal 4-3a: OK
Proposal 4-4a: OK



[Closed] Proposals for 2nd round 
Proposal 4-1b: To meet OCB and PSD requirement for PSFCH transmission, interlace RB-based transmission is supported
· To avoid too small PSFCH capacity, at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and a dedicated PRB
· Alt 2: each PSFCH transmission occupies a dedicated interlace, and may or may not further applyies time and/or frequency domain OCC
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· Other alternatives are not precluded

Proposal 4-2b: If UE performs LBT for PSFCH transmission, fFor 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 by a COT initiating UE
· During the study of the above alternatives, at least the following can be considered
· Combination of above alternatives are not precluded 
· How to handle the case when Tx UE performs blind retransmission and does not need SL-HARQ feedback in its COT
· Whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s)

Proposal 4-3b: If UE performs LBT for PSFCH transmission, oOn PSSCH-PSFCH mapping, at least the followings alternatives can be further studied
· Alt 1: one PSSCH transmission has 1 or multiple related PSFCH occasions
· Alt 2: PSFCH occasions are dynamically indicated by a COT initiating UE

Proposal 4-4b: If UE performs LBT for PSFCH transmission, fFor PSFCH and SL-HARQ in SL-U:
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, Tx UE reports NACK to gNB
· FFS whether/how to support codebook based SL-HARQ feedback
· FFS whether/how to support carrying SL-HARQ feedback information in PSCCH/PSSCH

Proposals for offline session (Tuesday)
Proposal 4-1c-1: To meet OCB and PSD requirement for PSFCH transmission, interlace RB-based transmission is supported, FFS details.

Proposal 4-1c-2:
· To avoid too small PSFCH capacity, at Regarding PSFCH transmission (capacity), at least the followings alternatives can be further studied 
· Alt 1: each PSFCH transmission occupies a common interlace and a dedicated PRB
· Alt 2: each PSFCH transmission occupies a dedicated interlace, and may or may not further apply time and/or frequency domain OCCcode domain enhancement (e.g., OCC)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· Other alternatives are not precluded

Proposal 4-2c: If UE performs LBT 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
· During the study of the above alternatives, at least the following can be considered
· Combination of above alternatives are not precluded 
· How to handle the case when the PSFCH resources are not usedTx UE performs blind retransmission and does not need SL-HARQ feedback in its a COT
· Whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s)

Proposal 4-3c: If UE performs LBT for PSFCH transmission, on PSSCH-PSFCH mapping, at least the followings alternatives can be further studied
· Alt 1: one PSSCH transmission has 1 or multiple related PSFCH occasions
· Alt 2: PSFCH occasions are dynamically indicated

Proposal 4-4c: If UE performs LBT for PSFCH transmission, for PSFCH and SL-HARQ in SL-U:
· For Mode 1, when PSFCH transmission is dropped due to LBT failure, Tx UE reports NACK to gNB
· FFS whether/how to support codebook based SL-HARQ feedback
· FFS whether/how to support carrying SL-HARQ feedback information in PSCCH/PSSCH

Issue#5: S-SSB and synchronization
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: S-SSB occasions
· To address LBT failure, most companies support to introduce additional candidate S-SSB occasions, e.g., Ericsson, Samsung, Huawei, Nokia, OPPO, vivo, Docomo, Qualcomm, etc.
· The details, including number of locations of new S-SSB slots, when a UE transmits S-SSB on such slots, can be further studied.
· Proposal 5-2a: OCB and PSD requirement
· Among the 4 options in RAN1#109-e agreement, Option 1 and 3 are mostly supported.
· Option 2
· Some companies (e.g., Qualcomm, Futurewei, Lenovo, Hyundai, Panasonic) support it to improve resource efficiency.
· On the other hand, some companies (e.g., Ericsson, OPPO, vivo, Docomo, CATT, Transsion, etc.) do not support it with technical reasons including half-duplex issue, impact on S-SSB coverage, impact on resource selection/resource, etc.
· Option 4, and 4 symbols S-SSB
· Some companies (e.g., Qualcomm, Docomo, NEC, Apple, etc.) support them to improve resource efficiency.
· On the other hand, some companies (e.g., OPPO, LGE, Huawei, Transsion, CATT, Docomo, etc.) do not support them due to totally new design compared with legacy NR-V S-SSB, and potentially large specification work.
· In summary, the FL suggests to narrow down the options to be studied.
· Proposal 5-3a: synchronization procedure
· Some companies mentioned SL-U may be used in indoor scenarios, so that GNSS and network may not be available, e.g., Ericsson. RAN1 can further study if any enhancements are needed or not.
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

[Closed] Proposals for 1st round 
Proposal 5-1a: 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

Proposal 5-2a: For S-SSB and synchronization in SL-U: 
· To meet OCB and PSD requirement for S-SSB transmission, continue studying the following options
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Do not support 4 symbols S-SSB

Proposal 5-3a: For S-SSB and synchronization in SL-U: 
· Compared with R16/R17 NR SL synchronization procedure, FFS whether or not to introduce additional enhancements to handle the case when GNSS and network are not available 

	Company
	Comments on the above proposals

	Intel
	As for proposal 5-2a, while we agree that Option 2 could be removed and down-selected, we also think that RAN1 should still study the viability of the 2 MHz OCB exemption, which may instead lead to Option 4, since, if supported, for 15 KHz SCS, may require at least 12 PRB allocation to span over more than 2 MHz. For this reason, we would prefer to keep option 4, and further discuss whether this exemption could be applied or not.

	Futurewei
	Proposal 5-1a OK
Proposal 5-2a OK, we prefer in addition to consider OCB exempt for those SCSs that qualify.
Proposal 5-3a OK

	LGE
	On proposal 5-2a, it is necessary to check PAPR since the coverage of S-SSB transmission is really important to extend the SL communication coverage. 
Regarding the OCB exemption, in the same time, we also need to consider PSD requirement. Even though OCB requirement could be skipped, depending on SCS, the coverage could be too restrictive due to PSD requirement. 

	JHU/APL
	Proposal 5-1a: Agree.
Proposal 5-2a: We support 4-symbol S-SSB. Short S-SSB are useful to comply with the ETSI requirement of total transmission duration of the SCSt signaling to be less than 2500 us in 50 ms. 
Proposal 5-3a: We support additional synchronization enhancement to support SL-U where GNSS/network coverage is not available. For example, in underground parking areas, basement areas, etc. 

	OPPO
	Proposal 5-1a: whether to introduce additional S-SSB slot depends on whether and how Short control signaling transmission is applied to S-SSB. 
Proposal 5-2a: OK; 
Proposal 5-3a: not clear about the FFS part. Even in case there is no GNSS/gNB, NR SL also support to use UE as sync source. In our view, no enhancement is necessary.


	NSC
	Support Proposal 5-1a.
We disagree with Proposal 5-2b, 2nd bullet. While introducing a new S-SSB design may seem cumbersome, the expected benefits in terms of maintaining synch in congested unlicensed channels makes it worthwhile.

	Panasonic
	We support proposal 5-1a, 5-2a and 5-3a.

	NEC
	Support

	Spreadtrum
	We are fine with all the above proposals.

	Qualcomm
	We believe that the SSB waveform selection requires more careful investigation as the optimal choice depends on many aspects/parameters. SS-block searcher complexity is a major part of UE power consumption and is very sensitive to SS-block bandwidth. If temporary 2MHz OCB is applicable to S-SSB transmission, then new wideband S-SSB designs (option 1, 3 and 4), which requires higher SS searcher complexity and higher UE power consumption, are not needed. 
The choices of S-SSB patterns should also adapt to unlicensed band channel access operation.  For non-syncRef nodes, allowing COT transmission across potential S-SSB transmission opportunities is critical for high throughput applications. If SL-SSB slots are not excluded from the RP, we think that 4/5-symbol SSB (Rel’15 SSB waveform) is the best choice with respect to offering both (1) multiplexing capabilities with data (e.g., so that a non-syncRef UE won’t lose a COT due to SSB slot gap) and (2) achieving good synchronization performance  
If we decide not to include S-SSB slot in the resource pool regardless of the impact of system perform loss, a short 4/5-symbol SSB would still be beneficial as we can accommodate multiple SSB candidates within one S-SSB slot and the number of S-SSB slots excluded from the RP can be minimized.
Option 1 is well known to provide inferior synchronization performance, whereas option 3 does not allow data multiplexing by default. It is therefore way too early to down select to any options before a full evaluation on the aspect of synchronization performance, searcher complexity, data multiplexing capabilities for COT transmission, OCB regulations and coverage.

 We therefore propose to replace Proposal 5-2a with 
Proposal 5-2a: For S-SSB and synchronization in SL-U: 
•	Study applicability of temporary 2MHz OCB. If applicable, then limit the study to narrowband S-SSB options 
· Study and evaluate the potential options (as defined in previous RAN1 meeting) taking into account aspects of
· Data multiplexing capabilities
· Synchronization performance
· Searcher complexity
· Coverage (under PSD limitations)
OCB regulations (temporary 2MHz or 80% OCB)

	xiaomi
	We are generally fine with the proposal.

	Apple
	We are fine with Proposal 5-1a. 
For Proposal 5-2a, we think the temporary exemption of 2MHz OCB should be examined first before we make any modification on the S-SSB structure. 
In case of temporary exemption is not applicable to S-SSB, then we can consider the other options. For Option 1, it is unclear if the interlace applies to S-PSS/ S-SSS. If so, then the detection performance will be impacted. 
we do not agree with the last bullet. We think 4-symbol S-SSB has the benefit of spectrum efficiency, and it is the design of NR-U. Another benefit is that with 4-symbol S-SSB, multiple S-SSB transmission occasions can be supported in a single slot. For option 1 in the first bullet, it is unclear whether 


	Lenovo
	Proposal 5-1a and 5-3a are OK.
On proposal 5-2a, we suggest a further study before precluding any options.

	CATT, GOHIGH
	Fine with these proposals.

	Transsion
	Proposal 5-1a OK
Proposal 5-2a OK
Proposal 5-3a is generally OK, but not sure why  enhancements need to be introduced to handle the case when GNSS and network are not available. We already have the solution, i.e. UE as a synchronization source.  

	ZTE, Sanechips

	For P5-1a, the second FFS shall include other aspects than when alone. Prefer to refine the wording as
· FFS when  the condition a UE transmits S-SSB on such additional candidate S-SSB occasions


	MediaTek
	We are generally OK with FL proposal except one issue need to be clarified:
In Proposal 5-2a, “Option 1: Using interlaced RB transmission”. Is the IRB based transmission here means for entire S-SSB, i.e., S-PSS, S-SSS, and PSBCH? Or only a sub-set of them?

	Nokia, Nokia Shanghai Bell
	P5-1a, OK
P5-2a: the option of applying temporary exemption of the requirements should be considered.

	Ericsson
	For Proposal 5-1a: we are supportive of this proposal.

For Proposal 5-2a: we are supportive of this proposal.

For Proposal 5-3a: supportive of this proposal.

	Sharp
	Proposal 5-1a: OK
Proposal 5-2a: OK
Proposal 5-3a: OK



[Closed] Proposals for 2nd round 
Proposal 5-1b: 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

Proposal 5-2b: For S-SSB and synchronization in SL-U: 
· To meet OCB and PSD requirement for S-SSB transmission, continue studying the following options
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Do not support 4 symbols S-SSB

Proposal 5-3b: For S-SSB and synchronization in SL-U: 
· Compared with R16/R17 NR SL synchronization procedure, FFS whether or not to introduce additional enhancements to handle the case when GNSS and network are not available 

Proposals for offline session (Tuesday)
Proposal 5-1c: If UE is required to perform LBT for S-SSB transmission, iIn 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, related Rx UE’s behaviour

Proposal 5-2c: For S-SSB and synchronization in SL-U: 
· To meet OCB and PSD requirement for S-SSB transmission, continue studying the following options
· 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
· No changes on R16 NR SL S-PSS/S-SSS sequence generation
· Continue studying 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
· Do not support 4 symbols S-SSB

==
Just FYI: (11 RB = 1.98 MHz under 15 kHz SCS)
	(Below is copied from ETSI EN 301 893)
…
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. 


==

Proposal 5-3c: For S-SSB and synchronization in SL-U: 
· Compared with R16/R17 NR SL synchronization procedure, FFS whether or not to introduce additional enhancements to handle the case when GNSS and network are not available 

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

1st round discussions

	Company
	Comments

	Intel
	We agree with the FL, and to discuss these issues at a later time.

	Futurewei
	We think these issues should be discussed. But we are fine if they are discussed after we clarify some more urgent issues of the PHY channel design.

	LGE
	In our view, at least we need to decide how to define sub-channel(s) for contiguous RB-based transmission. 

	xiaomi
	We agree with the FL.

	Apple
	Agree. 

	Lenovo
	We agree to defer these issues to be discussed later.



Conclusions
TBD
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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
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