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1 [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
The latest R18 WID on sidelink evolution (RP-222806) 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]Focus on FR1 unlicensed bands (n46 and n96/n102).
· 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:
[112-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)

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(s):
· Some issues are mentioned, e.g., whether to use guardband PRBs for PSFCH/S-SSB transmission, 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, resource pool/sub-channel configuration details, etc.
· FL assumes such issues are not very urgent at this stage, and some of them can be discussed after the details are clearer (e.g., PSFCH/S-SSB transmission scheme, sub-channel mapping, etc.). Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

2.1.2 [Closed] 1st round discussions
So far, no proposals are given.

	Company
	Comments

	CMCC
	Agree.

	Spreadtrum
	We support FL’s suggestion.

	QC
	OK

	ZTE, Sanechips
	Whether guard band can be used for S-SSB had better be discussed because this issue is related to proposal 5-1.

	
	



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(s):
Proposal 2-1: Location of 1st, 2nd starting symbol
· Summary
· Location of 1st starting symbol
· Option 1: it is fixed as symbol#0
· Support (16): Qualcomm, Huawei/HiSilicon, Docomo, ZTE, MediaTek, vivo, CMCC, Xiaomi, National Spectrum Consortium, Lenovo, NEC, Hyundai, InterDigital, Fraunhofer, Transsion Holdings, ITL
· Option 2: it is indicated by sl-StartSymbol as in R16 NR SL
· Support (12): Intel, LGE, Samsung, CATT, Nokia, [Apple], Futurewei, OPPO, vivo, Spreadtrum, Sony, Panasonic
· Location of 2nd starting symbol
· Option A: it is a fixed location
· Support (14): Docomo, CMCC, National Spectrum Consortium, Hyundai, InterDigital, Panasonic, Transsion Holdings, ITL, Qualcomm, Ericsson, MediaTek, vivo, xiaomi, Huawei/HiSilicon
· Option B: it is a (pre-)configured location
· Support (16): Intel, LGE, Samsung, CATT, ZTE, Nokia, [Apple], [Futurewei], OPPO, vivo, Spreadtrum, NEC, Sony, Fraunhofer, Transsion Holdings, Lenovo
· FL’s view
· On location of 1st starting symbol, some companies (Xiaomi, InterDigital, etc.) point out that if it is not fixed as symbol#0, then MCSt is always unachievable. 
· On location of 2nd starting symbol, some companies point out it needs to avoid overlapping with PSCCH from 1st starting symbol (which occupies 2/3 symbols), and should try to minimize specification impact as much as possible (e.g., number of symbols used for PSCCH/PSSCH transmission should be not smaller than 7, related spec is copied below).
· Some companies (Ericsson, LGE, etc.) point out PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot, to simplify the design and avoid extra issues.
· The following compromised proposal is given to reflect above.

[image: ]

	SL-BWP-Generic field descriptions

	sl-LengthSymbols
This field indicates the number of symbols used for sidelink in a slot without SL-SSB. A single value can be (pre)configured per sidelink bandwidth part.

	sl-StartSymbol
This field indicates the starting symbol used for sidelink in a slot without SL-SSB. A single value can be (pre)configured per sidelink bandwidth part.



Proposal 2-2: TBS determination
· Summary
· Option 1: The reference symbol length is dynamically indicated by Tx UE
· Support (9): CATT, Nokia, [Xiaomi], Lenovo, NEC, Sony, Panasonic, ITL, Huawei/HiSilicon
· Option 2: The reference symbol length is determined based on 1st starting symbol
· Support (8): Intel, [Docomo], ZTE, Apple, MediaTek, Hyundai, Sharp, [Samsung]
· Option 3: The reference symbol length is determined based on 2nd starting symbol
· Support (5): Qualcomm, OPPO, CMCC, Spreadtrum, [Samsung]
· Option 4: The reference symbol length is (pre-)configured 
· Support (4): OPPO, vivo, Sony, ITL
· FL’s view
· Option 1 is similar as legacy NR SL, where Tx UE dynamically indicate PSFCH overhead to determine the number of OFDM symbols for PSCCH/PSSCH transmission.
· The drawback of Option 2, 3 are clear that the actual code rate might be very different from the calculated code rate, especially if symbol#7 can be 2nd starting symbol, thus resulting low decoding rate or low spectrum efficiency.
· Since Option 4 can cover Option 2 and 3, FL suggests to down-select between Option 1 and Option 4.
· FYI: FL changed the term “reference symbol length” to “reference number of symbols”, since the former may cause confusion like the duration of an OFDM symbol, the latter is more accurate.
· The following proposal is given to reflect above.

Proposal 2-3: AGC symbols
· Summary
· Regarding Tx UE behaviour:
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Support (8): CATT, OPPO, CMCC, Spreadtrum, NEC, Hyundai, Huawei/HiSilicon, Panasonic
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Support (5): Qualcomm, Ericsson, Intel, ZTE, Futurewei
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· Support (7): Samsung, Nokia, InterDigital, [Apple], vivo, Lenovo, Fraunhofer
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Support (4): CATT, Huawei/HiSilicon, NEC, Hyundai
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· Support (3): Qualcomm, Lenovo, InterDigital
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Support (3): OPPO, CMCC, Sony
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Support (7): [Ericsson], Intel, ZTE, Nokia, MediaTek, Futurewei, National Spectrum Consortium
· FL’s view
· Regarding Tx UE behaviour:
· RAN1#110b-e WA has a bullet saying “The candidate starting symbol(s) are intended for AGC purpose”, thus Option 1 is more aligned with this.
· In Option 3, some companies give optimized designs, e.g., the conditions are based on Tx UE’s explicit indication, or based on the transmission bandwidth, etc. 
· Both Option 2 and Option 3 may cause decoding failure when AGC is inaccurate.
· Considering the limited TU, FL suggests not spending too much time on such optimization and suggest to adopt the simple and effective way, i.e., Option 1.
· Regarding Rx UE behavior:
· Some companies give solutions that Rx UE could drop monitoring 2nd AGC symbol based on conditions, e.g., Tx UE’s explicit indication, detection of PSCCH or RSRP from 1st starting symbol, etc.
· Similar as above, considering the limited TU, FL suggests not spending too much time on such optimization and suggest to adopt the simple and effective way, i.e., Option D.
· The following proposal is given to reflect above.

Others
· Some companies (e.g., Qualcomm, ZTE, vivo, Lenovo, Xiaomi, etc.) mentioned some PSCCH blind decoding reduction designs, e.g., limit PSCCH search locations, having only 1 common PSCCH occasion in such slots, introducing preamble, etc. 
· Some companies (e.g., Apple, Docomo, etc.) mentioned the PSFCH location may be 1 slot further compared with legacy design due to processing time.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

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

2.2.2 [Closed] 1st round Proposals 
[H] Proposal 2-1
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol
· When multi-consecutive slots transmission (MCSt) is applicable, 
· It is fixed as symbol#0, and
· sl-LengthSymbols shall be configured as 14 and 12 for Normal CP and Extended CP, respectively 
· Otherwise, it is indicated by sl-StartSymbol as in R16 NR SL
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7}
· It shall be configured such that within a slot, 
· the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 7, and
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

	Company
	Comments on the above proposals

	CMCC
	Proposal 2-1, support.
Proposal 2-2; Not support, we think this case is different from PSFCH symbol number calculation in Rel-16, because in Rel-16, when the resources have been selected, when determining the TBS, how many slots including PSFCH symbols is fixed, then UE can determine whether to calculate the PSFCH symbols based on good implementation according this numbers; However, whether UE will successfully access the channel cannot be known by the UE when determining the TBS before the exact transmission slot, so, the original option 3 is a more conservative and feasible way.
Option 2-3, support.

	Intel 
	· Proposal 2-1: We are generally OK with this compromised solution. We agree that both first and 2nd starting position should have the same ending symbol since this would greatly simplify the design, and avoid further issues. Also we are OK with fixing the starting symbol for MCSt and configure it such that the whole slot would be used with no gaps. As for the 2nd starting symbol, we are OK with allowing to (pre)configure it, but we are not OK with the second bullet – we believe this issue could be addressed by proposer (pre-)configuration and there is no need to introduce this constrain directly in the spec.
· Proposal 2-2: We do not agree to down-select option 2. In our view, even if this would lead to higher code rate for the second starting position, the transmission starting from 2nd starting position would still be decodable without any specific implementation assumption which Option 1 may need. As for option 3, we agree that this would be quite detrimental due to code rate mismatch for the 1st starting symbol and therefore we doubt that the level of flexibility that option 4 may provide is actually needed.
· Proposal 2-3: While we are OK with the second bulled (option D), we cannot agree with the first bullet. The WA has never been confirmed and therefore arguing on it may be quite improper, also the meaning of “The candidate starting symbol(s) are intended for AGC purpose” could be quite debatable since in our understanding this was intended from RX point of view and not from TX point of view. As we agree that option 3 may be an unnecessary optimization, it is also important to highlight that option 1 may lead to reduced spectral efficiency since now two ODFM symbols contain garbage while targeting to mitigate hidden node issue which may be already mitigate by the LBT procedure. As for AGC issue caused by the incumbent technology, either option 1 or option 2 may not solve completely the issue.  

	Spreadtrum
	For proposal 2-1,
Firstly, regarding the location of 1st starting symbol, the current proposal is ambiguous. There may be one understanding that when multi-consecutive slots transmission (MCSt) is applicable there is no sl-StartSymbol indication in SL-BWP-Generic field.
Secondly, for the location of 2nd starting symbol, the minimum 7 symbols are used not only for PSCCH/PSSCH transmission, but also for PSFCH and GP.
So, we update the proposal as follows. 
Proposal 2-1
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol
· By default, it is indicated by sl-StartSymbol as in R16 NR SL
·  When multi-consecutive slots transmission (MCSt) is applicable, 
· Iit is fixed as symbol#0, and 
· sl-LengthSymbols shall be configured as 14 and 12 for Normal CP and Extended CP, respectively 
· Otherwise, it is indicated by sl-StartSymbol as in R16 NR SL
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7}
· It shall be configured such that within a slot, 
· the number of symbols used for PSCCH/PSSCHSidelink transmission from 2nd starting symbol is not smaller than 7, and
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

For proposal 2-2,
We prefer option 4 to simplify the UE’s behaviour and spec discussion. For option 1, we need to discussion how to design SCI to indicate it. But the number is determined by TX UE’s implementation, we don’t see the gain than option 4.
For proposal 2-3,
We support the proposal.

	Futurewei
	OK with the Proposal 2-1
OK with the Proposal 2-2
OK with the Proposal 2-3

	QC
	Regarding Proposal 2-1, “When multi-consecutive slots transmission (MCSt) is applicable” seems to be restrictive. COT transmission in which Tx UE initiates a COT with a single type-1 LBT and allows multiple transmissions without additional LBT is a norm for unlicensed operation. Within the COT, the Tx UE may share the COT with other UEs and resumes the COT transmission afterward (This is not MCSt). The COT resumption is only possible when the gap after the responding (or COT sharing) UE’s transmission is less than 16/25us. Allowing sl-StartSymbol other than #0 would undermine the COT transmission and COT resumption. 
For the 2nd starting symbol, we have not yet decided whether to indicate the # of reference symbols for TBS calculation (Proposal 2.2). If we need to dynamically change the SCI-1 payload based on the LBT outcome. The 2nd starting symbols at #3/#4 may be too challenging to Tx UE timeline.  Fixing the 2nd starting symbols at symbol #7 seems to be a better option as it allows maximum time separation from the 1st starting symbols and the interference for LBT is more likely to be uncorrelated.
Suggest revise as follows
[H] Proposal 2-1
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol to be fixed symbol #0
· The location of 2nd starting symbol is to be fixed at symbol #7

Regarding Proposal 2-3, we support option D for the Rx UE behavior. However, for the Tx UE behavior, we think that 2 AGC symbols for full slot is too much overhead and the Rx UE implementation is most likely not going to make use of it since the AGC adjustment at 2nd starting symbol would hurt the phase continuity of channel estimation across the slot. With RX UE performing second AGC up to implementation (option D), the Tx UE may transmit only the front loaded AGC for transmission starting from the 1st starting symbol, and the RX UE may opting (or not) to puncture the PSSCH  corresponding to second AGC location for AGC adaptation.
Given the nature of unlicensed band, Wifi could jump in any symbol. The best strategy for Rx UE is to have more conservative AGC setting instead of introducing new AGC symbol. We suggest updating the proposal as follows:
Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose

	LGE
	On proposal 2-1, why don’t we just consider default setting for a compromise rather than saying whether MCSt is applicable or not. Frankly speaking, we think that the setting of the symbol configuration, the MCSt applicability will be decided. 

On proposal 2-3, regarding TX UE behavior, in our understanding, the subsequent discussion will be to adopt some duplication or use reference signals such as PSSCH DMRS or use it up to UE implementation. We can further discuss it. 

	Lenovo
	For proposal 2-1, if we don’t need to consider ‘coexistence of SL-U and NR-U in the same carrier’, to fix the 1st starting symbol at symbol#0 is preferred.
For proposal 2-3, to consider spectrum efficiency, option 1 is the worst. Original Option 3 is preferred. 

	ITL
	Regarding Proposal 2-1, we also think the sentence “When multi-consecutive slots transmission (MCSt) is applicable” seems be restrictive as pointed out by other companies, and unclear when using MCSt how to consider sl-StartSymbol parameter. So, it is preferable to consider fixed position 
Ok with the Proposal 2-2
Ok with the Proposal 2-3

	vivo
	P2-2:
Regarding the option1, we would like to understand how it works. For PSFCH, the UE knows in advance which slot has PSFCH symbols, thus it can generate the TB accordingly. However, in SLU a UE cannot know in advance whether the LBT would fail in the 1st starting symbol, so it cannot in advance generate a TB having the 2nd starting symbol as TBS reference. 

P2-3:
We cannot accept to always mandate an AGC symbol (i.e., option 1), which introduce ~9% overhead (Tput loss) when the whole slot is assigned to SL, and even more overhead if less symbols are assigned to SL. This is significant performance degradation and can hardly be recovered. Noted that for commercial usage, due to the LBT mechanism, TDM-based UE multiplexing would be beneficial, and the additional AGC symbol is not useful, only degrading the data rate!


	Transsion
	Proposal 2-1:
We have some concern on the criterion of "When multi-consecutive slots transmission (MCSt) is applicable". So far we have not decided how to enable MCSt mechanism. If it is dynamically indicated by SCI, then the Rx UE needs to monitor the PSCCH in two possible occasions (e.g., symbol#0~symbol#2 or sl-StartSymbol~sl-StartSymbol+2) in one SL slots. Therefore, we suggest to fix the starting symbol as symbol#0.
We are OK with Proposal 2-2 and Proposal 2-3.

	Nokia
	In proposal 2-1, regarding the location of the 1st starting symbol,  we see that option 1 is a subset of option 2, meaning that using Option 2 the starting symbols are configurable and therefore could also be symbol#0, so we do not see why it has to be restricted to symbol #0. With respect to the 2nd starting symbol, we are fine with the FL proposal.
For proposal 2-2, we prefer option 1 as it provides more flexibility for application with TBS determination
As for proposal 2-3, we are fine with option D for Rx UE behaviour. 

	xiaomi
	For Proposal 2-1, we are fine with the FL’s proposal.
For Proposal 2-2, we support the FL’s proposal.
For Proposal 2-3, there configure two symbols for AGC purpose, but only 1 symbol is used for AGC in PSCCH/PSSCH transmission in fact. So we make the following revision: 
Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose


	Apple
	For Proposal 2-1, since the coexistence between SL-U and NR-U is not considered in this release, we prefer to have a fixed position for 1st starting symbol as #0. Subsequently, the location of the second starting symbol could be fixed as #7 as well. 
For Proposal 2-2, we think Option 2 should be kept due to the large number of supporters. Overall, we do not see a problem of Option 2, and simple solution (as legacy way for the case of a single starting symbol) is preferred. 
For Proposal 2-3, the Rx UE behavior could be discussed after the Tx UE behavior is clear. For Tx UE behavior, we think some optimization from always 2 starting symbols could be conducted. 

	ZTE,Sanechips
	P2-1
The location of the first symbol: Fixing the starting symbol as 0 is beneficial for COT sharing case. From our understanding, the multi-slot transmission is from single UE perspective, but for the case when one UE initiates a COT to be shared by other UE, the starting point 0 is beneficial for UE to occupy the COT. Configuring the starting point in legacy SL is to ensure the coexistence of Uu and SL while such case it not pursued in this release of SL-U. Thus we suggest removing the subbullet and fixing the starting symbol as 0.
The location of the second starting symbol: the only restriction is to avoid introducing additional DMRS patterns by ensuring the number of PSSCH/PSCCH symbols larger than 7. In this regard, the range for the (pre-)configured second starting symbol should be {0,1,2,3,4,5,6,7}

P2-2
The motivation of dynamically indicating the symbol lengths is based on the assumption that the dynamic rate matching/resource mapping can be done based on the starting symbol the UE chose out of the LBT outcome. First preference is to fix as option 2, because configuring option 3 would undesirably cause inefficiency of resource utilization for those transmissions having cleared the channel using a full type 1 procedure. But we can live with the current proposal.

P2-3
For Tx behavior, we don’t think the second AGC symbol is needed for a transmission starting from the first starting point. The AGC procedure can still be done if needed by UE even without duplicating the second starting symbol to the previous symbol location.
We are OK with proposal on Rx behavior.


	
	



2.2.3 2nd round Proposals 
[H] Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

	Company
	Comments on the above proposals

	Nokia/Nsb
	For proposal 2-2, we prefer option 1 as it provides more flexibility for application with TBS determination
As for proposal 2-3, we are fine with option D for Rx UE behaviour, and Option 1 for Tx UE behavior.

	CATT/GOHIGH
	Proposal 2-2:
We prefer option 1 for its flexibility, and reuse same principle as that for PSFCH overhead. 
Proposal 2-3:
Although our preference is RX UE should always monitor 2 AGC symbols in such slot, we can accept this proposal for progress.

	ZTE,Sanechips
	2-2
The motivation of dynamically indicating the symbol lengths is based on the assumption that the dynamic rate matching/resource mapping can be done based on the starting symbol the UE chose out of the LBT outcome. First preference is to fix as option 2, because configuring option 3 would undesirably cause inefficiency of resource utilization for those transmissions having cleared the channel using a full type 1 procedure. But we can live with the current proposal.

P2-3
For Tx behavior, we don’t think the second AGC symbol is needed for a transmission starting from the first starting point. The AGC procedure can still be done if needed by UE even without duplicating the second starting symbol to the previous symbol location.
We are OK with proposal on Rx behavior.


	Ericsson
	Proposal 2-2 Support with a preference to option 1
Proposal 2-3 
· TX behavior: Not supportive. There are no reasons to support two AGC symbols. The use of LBT prevents other transmitters from starting latter, thus a second AGC symbol is not necessary.
· RX behavior: Supportive

	Lenovo
	For proposal 2-2, support Option 1 considering the flexibility for different code rate.
For proposal 2-3, considering spectrum efficiency, option 1 is the worst. Original Option 3 is preferred. 

	LGE
	On proposal 2-2, in Option 1, it is unclear how the TX UE decide reference number of symbols. As we know, in case of PSFCH overhead indication, TX UE know the number of symbols depending on whether PSCCH/PSSCH is transmitted on PSFCH slot or non-PSFCH slot. On the other hand, in case of 2nd starting position, the symbol duration is determined by LBT status, and the TX UE does not which starting position will be used when it performs encoding. In that point of view, semi-static mechanism seem sufficient. Despite of this situation, we think that no spec change is needed for TBS determination for this purpose. 

	OPPO
	Proposal 2-2
We prefer option 4 (or option 3). Considering that the first and second starting symbol are (pre)configured, it is reasonable to (pre)configure the reference number of symbols to determine the TBS.

Proposal 2-3
We support Tx side.
For Rx side, Option C should be supported. The Rx UE’s behavior is depended on the Tx UE’s behavior. If 2 starting symbols is supported, different Tx UEs may transmit by using different starting symbols. Leave it to Rx UE implementation may lead to missing detection on potential transmissions.



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(s):
Proposal 3-1: interlaced RB, mapping between sub-channel and interlace
· Summary
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Support (11): Qualcomm, Intel, LGE, Samsung, Docomo, CATT, MediaTek, vivo, NEC, InterDigital, ITL
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Support (8): [Ericsson], ZTE, Nokia, Futurewei, Xiaomi, Spreadtrum, Panasonic, [Sharp] 
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· Support (7): Qualcomm, Huawei/HiSilicon, Samsung, MediaTek, CMCC, National Spectrum Consortium, WILUS
· Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Support (2): Apple, OPPO
· Option 5: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly across different RB sets within the resource pool, then across different interlaces in the RB set 
· Support (1): Nokia
· FL’s view
· Option 1 and 3 are more aligned with NR-U design and there is no much difference, e.g., in Option 3, the minimum resource size can be 1 sub-channel within 1 RB set subject to resource indication, which is the same as Option 1.
· Option 2 is similar as NR SL design and can reuse legacy NR SL FRIV indication. But it may faces issues like irregular interlaced waveform, uneven transmission PSD, and high PAPR. Some companies mentioned LS to RAN4 is needed to check the feasibility of Option 2.
· Option 4 seems to imply 1 sub-channel equals K=2 interlaces under 30 kHz, which is not agreed yet.
· Considering the situation above, FL suggests to down-select among Option 1,2,3.
· The mapping options and resource allocation/indication are coupled, so FL puts them together to give people a full picture and also accelerate the progress.
· The following proposal is given to reflect above.

Proposal 3-2: contiguous RB, mapping between sub-channel and PRBs
· Summary
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Support (7): Intel, Huawei/HiSilicon, Nokia, Futurewei, vivo, CMCC, Panasonic
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size
· Support (6): Qualcomm, [LGE], Docomo, MediaTek, OPPO, NEC
· Option 3 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set and/or guardband PRB according to the sub-channel size
· Support (3): ZTE, Apple, InterDigital
· FL’s view
· Option 1 is same as legacy NR SL.
· FL suggests to down-select between Option 1 and 2.
· The following proposal is given to reflect above.

Others
· Within the above options, there are FFS points and some companies already give solutions. In addition, some companies point out the unequal sub-channel size issue and give solutions. FL suggests to discuss these details later after the sub-channel mapping option is determined.
· Some companies propose to add more values for K (1 sub-channel = K interlace). While some other companies are against this.
· Some companies propose other enhancements, e.g., supporting PSCCH locates in every RB set of corresponding PSSCH, enhancing TRIV, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

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

2.3.2 [Closed] 1st round Proposals
[H] Proposal 3-1
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, down-select one of the followings during RAN1#112:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· If Option 1 or 3 above is supported, the followings from previous agreements are supported automatically
· Option R1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· [bookmark: OLE_LINK108][bookmark: OLE_LINK107]Option A: Support that the used interlace index(s) in different RB sets are always the same
· If Option 2 above is supported, the followings from previous agreements are supported automatically
· Option R2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· Option B: Support that the used interlace index(s) in different RB sets can be different

(FYI: following figure is just to illustrate the above options)
[image: ]

Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
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	Company
	Comments on the above proposals

	CMCC
	[bookmark: OLE_LINK106]Proposal 3-1, support and prefer option 3 as 1st candidate, but can also accept option 1; Moreover, maybe we should confirm that the used interlace index(s) in different RB sets should always be same firstly, then option 3 or 1 will naturally be selected.
Proposal 3-2, we prefer option 1 and some enhancements on resource selection procedure can be considered for unavailable resources due to the intra-cell guard band.

	Intel
	We are Ok with both proposals and to start down-selecting some of the options that have clear drawbacks.

	Spreadtrum
	For proposal 3-1, 
We support to down-select one of option1/2/3, and we prefer option 2.
For option1 and option3, As mentioned in WID that the existing NR sidelink and NR-U channel structure shall be reused as the baseline, we should reuse the design of interlace index in NR-U. So we don’t support option 1. 
For option2, we can reuse NR SL directly, and we are not sure that whether option 2 can cause the PSD and PAPR issues. Maybe we can send LS to RAN4 to check the feasibility of Option 2. If option 2 will cause serious PSD and PAPR issues, we can accept option3.
For proposal 3-2, support the proposal and prefer option 1.

	Futurewei
	OK with the Proposal 3-1
OK with the Proposal 3-2

	QC
	Support

	LGE
	On proposal 3-1, we have some clarification question. According to NR-U interlace structure, it is possible that the interlace with high index occupies the lowest frequency location in a RB set as shown in following figure:
[image: ]

Then, the sub-channel indexing will starts from interlace index 3 or interlace index 0 at least for Option 2? 

On proposal 3-2, we think that the contiguous RB-based transmission can be used for 60kHz SCS to meet the OCB requirement. In this case, we may need to use remaining PRBs regardless of which options is supported. So, we also need to discuss this aspects separately as well. 

We also have another issue which is that the clarification on the previous agreement for PSCCH mapping. 
For the lowest subchannel, we have two interpretation: 1) one is the lowest subchannel index, 2) the other is the lowest frequency location. 
For second interpretation, it may have the ambiguity issue on PSSCH allocation. 
For instance, for PSCCH allocation with sub-channels {#1, #2, #3} and PSSCH allocation with sub-channels {#2, #3, #4}, the PSCCH will be commonly mapped on sub-channel #3 as shown in following Figure. In other words, there could be ambiguity on the PSSCH allocation since the same PSCCH location can be associated with different PSSCH allocations.
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	Lenovo
	For proposal 3-1, option 3 is support with considering legacy NR-U and the simple indication method, Option R1 is preferred, it reuses the subchannel indication from legacy NR-SL.
For proposal 3-2, option 2 is supported 

	ITL
	Support

	viov
	OK

	Transsion
	We are OK with Proposal 3-1 and Proposal 3-2.

	Nokia
	Proposal 3-1: we prefer option 2 in which 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool. We are fine with Option R2 and option B being supported.
Proposal 3-2: our preference is to support option 1, in which a subchannel aligns with the resource pool boundary

	xiaomi
	For Proposal 3-1, we support the FL’s proposal, but we think option 4 shall also be added for the further study. Option 4 has benefit on the resource efficiency, if there have remaining IRB indexes, these IRB indexes in the current RB set and IRB index of the following RB set can form one subchannel. So we make the following revision:
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, down-select one of the followings during RAN1#112:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool

For Proposal 3-2, we support the FL’s proposal.


	Apple
	For Proposal 3-1, we think Option 2 and Option 4 could be combined due to their similarity. We can support Option 2 after some combination. 
For Proposal 3-2, we think Option 1 has an issue that PSCCH may be in guard band, which is against the existing agreement. However, Option 2 is too restrictive and wastes a lot of resources. Option 3 should be kept for the optimization from Option 2. 

	ZTE,Sanechips
	P3-1, the motivation of 3 is not clear because it would require UE to use part of a subchannel in case the RB set index is indicated. 
Option 2, 4 and 5 can be kept and realize the same functionality as option 3 in terms of transmitting the same pattern.

P3-2
Actually the option 2 is beneficial because more single subchannel resources can be reserved compared with option 1. In option 1, the subchannel 3/4 can not be used stand alone. Option 3 is a good compromise between the two.

	
	



2.3.3 2nd round Proposals 
Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
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	Company
	Comments on the above proposals

	Nokia/Nsb
	Proposal 3-2: our preference is to support option 1, in which a subchannel aligns with the resource pool boundary, which is the case same as legacy SL operation 

	CATT/GOHIGH
	Proposal 3-2:
We are fine with this proposal and option 1 is our preference.

	ZTE,Sanechips
	Actually the option 2 is beneficial because more single subchannel resources can be reserved compared with option 1. In option 1, the subchannel 3/4 can not be used stand alone. Option 3 is a good compromise between the two.

	Ericsson
	[bookmark: _Toc127544498]Support with preference for Option 2. We need to discuss further how to assign the guard band RBs to an interlace if multiple RB sets are selected. The intra-cell guard bands are always an integer number of RBs within the wideband.

	Lenovo
	For proposal 3-2, option 2 is supported 

	LGE
	In our understanding, when we go to Option 1, as the number of RB sets belonging to a resource pool increases, the number of subchannel of which PRBs outside a subchannel increases as well. In this case, when the single RB set is used for SL transmission, the number of subchannel that can be used could be limited as well. Considering that the initial transmission and retransmission can be transmitted on different RB set, it would be necessary to ensure the same number of subchannels are used between them. 
Even for multiple RB set transmission, case-by-case, Option 1 could have more remaining PRBs compared to Option 2. 
For instance, if RB set consists of 50 PRBs for 30kHz SCS, and if the subchannel size is 10 PRB, Option 2 will avoid the case where some PRB of subchannel is outside a RB set while Option 1 will have a number of subchannels of which PRBs is outside RB set. 



	OPPO
	We support option 2.



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(s):
Proposal 4-1: PSFCH transmission for 15/30 kHz, OCB requirement
· Summary
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Support (7): Futurewei, Nokia, NEC, InterDigital, Huawei/HiSilicon, ITL, [Qualcomm]
· Alt 2-1a: each PSFCH transmission occupies 1 interlace, and further apply frequency-domain OCC
· Support (2): CATT, Xiaomi
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· Support (3): Docomo, CATT, [Qualcomm]
· Alt 2-3a: each PSFCH transmission occupies 1 interlace
· Support (3): vivo, Sharp
· Alt 2-4a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· Support (4): LGE, Samsung, CATT, WILUS
· Alt 3-1a: each PSFCH transmission occupies 1 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· Support (3): ZTE, [Apple], Lenovo
· Alt 3-2a: each PSFCH transmission occupies 1 dedicated PRB and 2 common PRBs, where 2 common PRBs locate at the two edges of a RB set
· Support (3): [Apple], OPPO, Panasonic
· FL’s view
· Alt 1-1a: some companies point out the power sharing issue if common PRB and dedicated PRB locate within 1 MHz. This can be further studied as in the FFS.
· Alt 2-1a: since OCC is not used in legacy NR SL and may face performance issues especially in frequency selective channel. FL suggests to drop this alternative.
· Alt 2-2a: some companies point out the interference issue since there are multiple transmissions on the same PRB. This can be further studied.
· Alt 2-3a: since most companies think PSFCH capacity needs to be addressed. FL suggest to drop this alternative.
· Alt 2-4a: it seems this alternative is trying to reduce PAPR and can be applied to all other alternatives. FL suggests to drop this alternative and add an FFS “whether/how to reduce PAPR of PSFCH transmission, e.g., cyclic shift hopping as in NR-U”.
· Alt 3-1a, 3-2a: some companies (Intel, Samsung, Docomo, CATT, ZTE, Nokia, Sharp) mentioned they are not aligned with previous agreement that “…at least RB-based interlace is supported…”. FL keeps Alt 3-1a (which mentioned interlace) for now and other companies can further express their views. 
· In short, FL suggests to down-select among Alt 1-1a, 2-2a, 3-1a, or consider combination (if any).
· The following proposal is given to reflect above.

Proposal 4-2: PSFCH transmission for 60 kHz, OCB requirement
· Summary
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· Support (9): CATT, ZTE, Apple, [Futurewei], Lenovo , InterDigital, Sharp, Huawei/HiSilicon, OPPO 
· Alt 2: Each PSFCH transmission occupies some dedicated PRBs
· Support (1): LGE
· FL’s view
· Considering the above, FL suggests to support Alt 1.
· The following proposal is given to reflect above.

Proposal 4-3: PSFCH transmission, LBT failure
· Summary
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Support (24): Qualcomm, [Ericsson], Intel, LGE, Samsung, DOCOMO, CATT, Nokia, Apple, MediaTek, Futurewei, OPPO, vivo, CMCC, Xiaomi, Spreadtrum, National Spectrum Consortium, Lenovo, InterDigital, Fraunhofer, [Panasonic], ASUSTeK, ITL, [NEC]
· Alt 2: PSFCH occasions are dynamically indicated
· Support (14): [Ericsson], Nokia, Huawei/HiSilicon, MediaTek, Futurewei, vivo, Lenovo, Sony, Hyundai, InterDigital, Fraunhofer, Transsion Holdings, WILUS, [NEC]
· FL’s view
· Many companies support more than 1 PSFCH occasion per PSCCH/PSSCH transmission.
· Some companies (vivo, Futurewei, etc.) point out that in COT sharing case, it is more efficient to dynamically indicate the PSFCH occasion within the COT to match the actual requirement.
· Some companies (Nokia, Ericsson, etc.) point out in MCSt case, if PSFCH occasions occur frequently, the COT will be interrupted and thus MCSt is unachievable.
· The following compromised proposal is given to reflect above.

Others
· Some companies point out other issues, e.g., PSSCH transmissions and related PSFCH occasions are in the same RB set(s), new PSFCH format, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

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

2.4.2 [Closed] 1st round Proposals
[H] Proposal 4-1
Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 3-1a: each PSFCH transmission occupies 1 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· The above dedicated PRB and common PRBs are within 1 interlace
· FFS: value of K2
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission, e.g., cyclic shift hopping as in NR-U

Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

	Company
	Comments on the above proposals

	CMCC
	Proposal 4-1, OK;
Proposal 4-3, OK.

	Intel
	· Proposal 4-1: We are not OK with the proposal and to removed 2-4a. We believe that this is aligned with NR-U as mentioned also by other companies during prior meeting, where thorough technical study based on simulations was conducted. As we do not agree to keep option 3-1a, since has mentioned this clearly violates the ETSI BRAN since compliance to OCB requirements are not met by design which is the whole point of introducing an interlace structure for PSFCH. Also we do not agree with the direction of the whole proposal which seems to allude that a solution to handle capacity is needed: in our view for SL-U no capacity issue would occur since in practice even it may not be possible to operate more than 2/3 UEs in FDM due to misalignment of the LBT across UEs while this would need to be performed per LBT BW, which would cause mutual blocking between them.

· Proposal 4-2: Before down-selecting between option 1 and 2, we think that RAN1 should first clarify whether contiguous or interlace allocation should be used for 60 kHz SCS, and then in second instance agree on option 1 or 2.

· Proposal 4-3: Ok with the proposal.


	Spreadtrum
	For proposal 4-1, we have the following observations.
For Alt 1-1a, because the number of common PRB resources is much more than dedicated resource(s), the Tx power of dedicated PRB(s) will decrease which may reduce PSFCH transmission reliability. 
For Alt 2-2a, on one UE’s dedicated PRB, there are also serval other UEs common CS transmission, which may cause serious interference. 
For Alt 3-1a, we are not sure whether it can meet OCB requirement. 
For proposal 4-3,
Firstly, “dynamically indicated” in this proposal should be further clarified. Whether it mean that the (pre) configured PSFCH in R16 NR V2X is reused, and except for it, additional PSFCH resource(s) should be indicted dynamically? 
Secondly, in mode 2, all UEs determine the resources by sensing. If all TX UEs indicate PSFCH resource dynamically, the PSFCH resource collision cannot be avoid. It will bring the new problem of low transmission reliability. 
We don’t support the dynamic indication of PSFCH.
So, we propose to remove dynamically indicated part.
Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 



	Futurewei
	OK with the Proposal 4-1
OK with the Proposal 4-2
OK with the Proposal 4-3

	QC
	We support Proposal 4-1 and 4-3
Regarding Proposal 4-2, we don’t see the need to introduce new waveform aside from interlaced and contiguous RB waveform for meeting OCB with SCS=60KHz. In NR-U, only contiguous RB based waveform is supported in SCS=60KHz. Furthermore, there is no 60KHz SCS sidelink deployment (or product) today. We think one can simply not use the SCS=60KHz in the regulation region where minimum OCB is applicable and this can minimize the specification work as in NR-U.  

	LGE
	On proposal 4-1, we are worry about the transmit power on dedicated PRB would be too small. So, even for Alt 3-1a, we still need to have a chance to have more dedicated PRBs. On Alt 1-1a, if it is intend to discuss how to handle the 1MHz restriction, it would be better to add “all or a subset of PRBs belonging to” before “1 common interlace”.

On proposal 4-3, we’d like to focus on the (pre)configured parts. When we consider dynamically indicated PSFCH occasions, it may have huge impact on Mode 1 SL HARQ-ACK reporting codebook design. We prefer to avoid this situation. 

	Lenovo
	Support alt 3-1a in proposal 4-1.
OK with proposal 4-2 and proposal 4-3.

	ITL
	OK with the Proposal 4-1
OK with the Proposal 4-3

	vivo
	P4-1:
We are not convinced that option other than 2-3a is really need (i.e., capacity improvement). We do provide results showing that the PSFCH capacity is not an issue. If companies do see the capability issue, please show the results.


	Transsion
	Proposal 4-1:
Regarding Alt 1-1a and Alt 3-1a, the same issue is that if multiple UEs use the common interlace/PRBs, the transmission power on those resources will be much higher than the transmission power on other resources, which will exacerbate the IBE issue between the common interlace/PRBs and other resources.
Proposal 4-2: OK
Proposal 4-3: OK

	Nokia
	Proposal 4-1: we support Alt 1-1a with configurable k3 to adapt to different scenarios and capacity needs.
Regarding proposal 4-2, since there are many essential issues to be agreed on, we consider that the study of PSFCH transmission under 60kH SCS may be deprioritized.
Proposal 4-3: we agreed with having more than one PSFCH occasion and we consider that, at least additional occasions, could be dynamically indicated to provide flexibility to cope with the LBT failures

	xiaomi
	For Proposal 4-1, we are not OK with the proposal and to remove 2-1a, we think the frequency selective channel maybe not very critical.
For Proposal 4-2, PSFCH transmission under 60 kHz SCS shall be deprioritized.
For Proposal 4-3, we don’t support PSFCH occasion(s) are dynamically indicated due to technical disadvantage, because there exists the case that the UE doesn’t receive the indication, which causes PSFCH can’t be transmitted without the resource.so we make the following revision:
Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 
.

	Apple
	Proposal 4-1: Support.
Proposal 4-2: Support.
Proposal 4-3: Support. 

	ZTE,Sanechips
	P4-1:Alt 1-1a need more Guard band overhead than alt3-1a
Alt 2-2a has performance issue to be justified
 We prefer Alt 3-1a
P4-2: We can further discuss this after 60kHz PSSCH/PSCCH structure is fixed. Note that no interlace is defined for NR-U under 60KHz



2.4.3 2nd round Proposals 
Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

[H] Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured and/or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

	Company
	Comments on the above proposals

	Nokia/Nsb
	Regarding proposal 4-2, since there are many essential issues to be agreed on, we consider that the study of PSFCH transmission under 60kH SCS may be deprioritized.
Also based on the agreement from RAN1#110 shown in below, to out understanding, the SCS 60kHz has not been agreed yet for PSFCH transmission:
	Agreement [RAN1#110] 
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.



Proposal 4-3: we agreed with having more than one PSFCH occasion and we consider that, at least additional occasions, could be dynamically indicated to provide flexibility to cope with the LBT failures

	CATT/GOHIGH
	Proposal 4-2: 
We are fine with this proposal.

Proposal 4-3:
Regarding how to determine PSFCH resources, the implicit manner as in R16 NR SL should be reused to avoid PSFCH resource collision and reduce the specification workload. Some problems will be further raised if dynamic indication is supported, such as the signaling design, the impact of sensing and resource exclusion and so on. Thus, the discussion about dynamic indication can be deferred until the details design of COT sharing operation is clear.
The proposal is updated as follows:
Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· At least Ssuch PSFCH occasion(s) are (pre-)configured or dynamically indicated
· FFS dynamic indication manner and applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
FFS other details 

	Ericsson
	We think that dynamic indication should be supported. We do not support having both options of (pre-)configuration and dynamically indicating.  

	Lenovo
	OK with proposal 4-2 and proposal 4-3.

	LGE
	On proposal 4-3, when we consider dynamic indication of PSFCH occasions, we need to discuss further how to update Mode SL HARQ-ACK feedback codebook. The dynamic indication itself could have impact on additional AGC issue at least for other SL transmission on another RB set. Depending on Mode 2 operation, it may or may not have additional sensing or resource collision issue which is that non-overlapping PSSCH can use the same PSFCH resource which case resource collision. 
In that point of view, we prefer to focus on (pre)configuration part. 

	OPPO
	Proposal 4-2: OK.
Proposal 4-3:
We think (pre)configuration on PSFCH occasion should be supported. Dynamic indication on PSFCH occasion(s) may have issues, such as PSFCH collision, and impact on resource selection procedures. 



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(s):
Proposal 5-1: S-SSB transmission, OCB requirement or OCB exemption
· Summary
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· Support (11): Ericsson, LGE, Samsung, Docomo, ZTE, Futurewei, Spreadtrum, Sony, Hyundai, InterDigital, Transsion Holdings
· Option 1-2: Using interlaced RB transmission for PSBCH only, and apply OCB exemption to S-PSS and S-SSS
· Support (4): Huawei/HiSilicon, Nokia, Apple, NEC
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· Support (7): Samsung, CATT, MediaTek, OPPO, vivo, Panasonic, Sharp
· Option 3-2: Repeat only S-PSS/S-SSS K times in frequency domain, and PSBCH is rate matched. There is a gap between the repetition(s) to meet OCB requirement
· Support (0):
· Option 3-3: keep the legacy S-PSS/S-SSS/PSBCH while repeating PSBCH N times in frequency domain and rate-matching PSBCH to S-PSS/S-SSS symbols, and there is a gap between the PSBCH repetition(s) to meet OCB requirements
· Support (1): Qualcomm
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Support (7): Qualcomm, Intel, Apple, Futurewei (only for 30/60 kHz SCS), OPPO, National Spectrum Consortium, [Sharp]
· FL’s view
· FL suggests to further down-select among Option 1-1, 3-1, A.
· Within the above options, there are FFS points and some companies already give solutions. FL suggests to discuss these details later after the option(s) are determined.
· The following proposal is given to reflect above.

Proposal 5-2: additional S-SSB occasions, belong to resource pool or not
· Summary
· Additional candidate S-SSB occasions are excluded from resource pool
· Support (9): Ericsson, OPPO, Docomo, Samsung, Intel, Apple, NEC, CATT, WILUS
· Additional candidate S-SSB occasions belong to resource pool
· Support (8): Huawei/HiSilicon, Qualcomm, Nokia, vivo, ZTE, Lenovo, InterDigital, Panasonic
· FL’s view
· FL suggests to use (pre-)configuration to enable one of them.
· The following proposal is given to reflect above.

Proposal 5-3: number/location of additional S-SSB occasions
· Summary
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Support (9): Intel, LGE, Docomo, ZTE, MediaTek, Futurewei, OPPO, National Spectrum Consortium, Hyundai
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· Support (7): Huawei/HiSilicon, CATT, Apple, MediaTek, vivo, NEC, InterDigital
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Support (3): Intel, Nokia, vivo
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period
· Support (4): Qualcomm, [Ericsson], Xiaomi, NEC
· Option 5: the number of candidate S-SSB occasions is (pre-)configured, and locations are determined based on the (pre-)configured number
· Support (3): Samsung, Xiaomi, WILUS
· FL’s view
· Option 1, 2 are straightforward.
· Option 3 has more signaling than Option 1, 2.
· Some companies (Huawei/HiSilicon, Intel, CATT, etc.) point out Option 4 may face continuous LBT failure since WiFi may occupy the COT for several milliseconds.
· Some companies (Intel, CATT, etc.) point out the details of Option 5 is unclear.
· FL suggests to down-select between Option 1 and 2.
· The following proposal is given to reflect above.

Proposal 5-4: Tx UE behaviour on additional S-SSB occasions
· Summary
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· Support (9): Nokia, [Apple], MediaTek, Futurewei, OPPO, [vivo], NEC, InterDigital, Huawei/HiSilicon
· Alt 2: UE attempts to transmit on all additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Support (5): Qualcomm, Ericsson, LGE, Spreadtrum, Hyundai
· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Support (4): Qualcomm, Samsung, Docomo, National Spectrum Consortium
· Alt 4: upon LBT failure on a (candidate) S-SSB occasion, a UE attempts to transmit on the subsequent additional candidate S-SSB occasion if within a period S-SSB transmission has not been transmitted in any prior occasions
· Support (2): Intel, WILUS
· FL’s view
· Considering the situation, FL suggests to support Alt 1.
· The following proposal is given to reflect above.

Proposal 5-5: S-SSB on multiple RB sets
· Summary
· Transmit S-SSB when a SL BWP contains multiple RB sets
· Support (5): Ericsson, Lenovo, Huawei/HiSilicon, InterDigital, [OPPO]
· Not support (3): Samsung, Nokia, MediaTek
· FL’s view
· Some companies point out the issue is not very clear.
· FL gave the following proposal to clarify this, i.e., when a UE’s COT contains multiple RB sets, UE transmits S-SSB in each RB set. Otherwise COT will be lost in RB sets where there is no S-SSB transmission.
· Considering Channel Access AI is waiting for S-SSB design to determine the multi-channel access mechanism. The following proposal is given to reflect above.

Others
· Some other issues are mentioned, e.g., how to meet minimum of 2 MHz requirement under OCB exemption, 4-symbol S-SSB, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

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

2.5.2 [Closed] 1st round Proposals
[H] Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 5-2
Resource pool level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE transmits S-SSB in each RB set, FFS details.

	Company
	Comments on the above proposals

	CMCC
	We are ok with all of the proposals in this section.

	Intel
	· Proposal 5-1: For the sake of progress, we are OK with the direction to start down-selecting more plausible solutions. 
· Proposal 5-2: We are not OK with the proposal and to allow this level of (pre-)configurability. The decision of whether Alt-1 and Alt-2 has impact on other aspects of the design, which should be discussed first.   
· Proposal 5-3: We are not OK to keep option 2, since this clearly envisions the use of a 4 symbol S-SSB, which while beneficial from channel access perspective it is highly undesirable for coverage perspective especially for higher SCSs. 
· Proposal 5-4: We are not OK with the proposal and would rather prefer to down-select between Option 1 and 4. Option 4 mimics the criteria used for NR-U, and allows to reduce congestion within a SL system, especially if RAN1 does not agree that as in Rel.16 the resources for additional S-SSB occasions are not excluded from the resource pool, and it is more friendly from co-existence perspective. Furthermore, considering the current limitations on the use of type 2A LBT for S-SSB, option 1 would imply heavy use of type 1 LBT which would also imply that S-SSB occasions may need to be spaced apart at least 1 slot instead of having back-to-back transmissions.
Proposal 5-5: OK with the proposal.

	Spreadtrum
	For proposal 5-1, we prefer option1-1.
For option 3-1, repetition of S-SSB may cause PAPR issue. If we just repeat S-SSB two times, we are not sure whether it can meet OCB requirements.
For option A, according to the regulation, the OCB exemption can only be available with a minimum of 2 MHz transmission.  
“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”.  
S-SSB cannot always meet the requirement. For example, when the SCS =15kHz, the total transmission bandwidth is 1.98MHz. So, we need to discuss the new design of S-SSB to meet the requirement. 
We prefer to adopt the simplest solution, option 1-1.
For proposal 5-2, we don’t support the proposal.
For Alt 2, if the S-SSB resources in RP just reserved for S-SSB transmissions, we think there is no difference with Alt1. If the S-SSB resources in RP can also be used for PSCCH/PSSCH transmissions, the sensing procedure in mode 2 need to be enhanced, and gNB doesn’t know whether the resources can be used in mode 1. 
Therefore, we support Alt1. 
Accordingly, option 1 in proposal 5-3 should be supported.
For proposal 5-1, we support option1.
For proposal 5-4, we are fine with the proposal.
Fore proposal 5-5, we support the proposal to avoid interrupting the COT during COT sharing.

	Futurewei
	OK with the Proposal 5-1
OK with the Proposal 5-2
OK with the Proposal 5-3
OK with the Proposal 5-4
Proposal 5-5: More discussions needed: advantage allows operation in subset of RB sets, disadvantages more overhead, and energy.

	QC
	For Proposal 5-1, option 1-1 drastically increases the Rx UE SPSS/SSSS searcher complexity and has huge impact on UE power. Option 3-1 which simply repeats the S-SSB in frequency domain have PAPR issues as described in many companies paper. If option A or OCB exemption is not acceptable for companies. We suggest only to study an enhancement to option 3-3’ described in our contribution where we keep the legacy S-SSB and rate match PSBCH to occupy the remaining bandwidth in the RB-set if minimum OCB is required. In the region where minimum OCB is not required, we may consider transmit the legacy S-SSB only.

[image: ]Option 3-3’
We suggest including option 3-3’ in proposal 5-1 as follows
Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
….. Option 3-3’: Keep the legacy S-PSS/S-SSS/PSBCH while repeating PSBCH in frequency domain to occupy the remaining RBs in the RB-set.
[Note] We may consider only transmitting the legacy S-SSB part in the region where minimum OCB is not applicable

Regard Proposal 5-4, we believe that Tx UE should have the flexibility to transmit the S-SSB in the additional S-SSB candidate occasions even when it has already transmitted at R16/R17 S-SSB occasion(s). If the Tx UE wants to continue the COT transmission across additional S-SSB candidate occasions, it should transmit S-SSB in the additional S-SSB candidate occasion as the COT padding signal regardless its S-SSB transmission at  R16/R17 S-SSB occasion(s). 
We would suggest keeping Alt 3,
Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· 
· FFS details


We support proposal 5-2, 5-3 and 5-5


	LGE
	On proposal 5-1, regarding Alt 3-1, we’d better to avoid simultaneous of non-contiguous SL transmissions. 

On proposal 5-2, we think that it is highly related to the outcome of the proposal 5-1. If the interlace structure is used even for S-SSB, it might be possible to support FDM between S-SSB and other SL channel. However, if we consider other structure for S-SSB, FDM between S-SSB and PSCCH/PSSCH or PSFCH within a RB set is no longer possible. To us, we can decide it after deciding the structure of S-SSB. 

On proposal 5-4, we will lose the benefit of SFN manner S-SSB transmission. For compromise, it can be considered to remove “only” and to allow that the UE can use the additional resources even though the UE success to transmit S-SSB on R16/17 S-SSB occasions. 

On proposal 5-5, it seems that the UE is required to perform simultaneous S-SSB transmissions in a slot. It may have large impact on RAN4. This approach is not preferred. 


	Lenovo
	Proposal 5-1, OK with the proposal and support both option 1 and option 2.
Proposal 5-2, OK with the proposal and prefer Alt 2.
Proposal 5-3, Together with the options included in the proposal we would like to add option 4 discussed in last meeting: 
Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period

Proposal 5-4, OK with the proposal.
Proposal 5-5, OK with the proposal.

	vivo
	P5-5:
We support the proposal that UE transmits S-SSB in each RB set. However, we are not sure why it is limited to the condition “when a UE’s COT contains multiple RB sets”. If the SL BWP spanning multiple RB sets where each RB set may contain S-SSB, the UE simply transmits S-SSB in these RB sets. 

	Transsion
	OK with all the proposal.

	Nokia, Nokia Shanghai Bell
	5-1: We think that interlaced transmission is not suitable for P-SSS/S-SSS. Our preference would be to apply interlaced RB transmission to only PSBCH and apply OCB exemption (and/or making the SSS sequence longer)
5-2: We support Alt-2
5-3: We are ok with Option 2, but if there is no consensus, we propose to select Option 3 from the last meeting
5-4: Ok, but the number additional S-SSB transmission could be somehow limited to avoid increased S-SSB overhead
5-5: We don’t support the proposal. We think that UE should transmit only one S-SSB in a slot.

	Xiaomi
	For Proposal 5-1 and 5-2, we are fine with the FL’s proposal.
For Proposal 5-3, we don’t support the proposal, we think option 4 shall be supported with more channel access opportunity. 
Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period

For Proposal 5-4 and 5-5, we are fine with the FL’s proposal.


	Apple
	Proposal 5-1: Support
Proposal 5-2: We think additional candidate S-SSB occasions belonging to a resource pool may introduce channel access contention between S-SSB and PSCCH/PSSCH, which is not preferred. 
Proposal 5-3: Support
Proposal 5-4: Fine. But we need to further study whether it is all or some. 
Proposal 5-5: Fine. 

	ZTE,Sanechips
	For P5-5, the fundamental functionality of S-SSB is for synchronization rather than channel occupancy. The multiple S-SSB transmission would reduce the Tx power of a single S-SSB and increase the detection burden. 



2.5.3 2nd round Proposals 
[H] Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 5-2
Resource pool SL BWP level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion in different slots, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE transmits S-SSB in each RB set, FFS details.

	Company
	Comments on the above proposals

	Nokia/Nsb
	5-1: We think that interlaced transmission is not suitable for P-SSS/S-SSS. Our preference would be to apply interlaced RB transmission to only PSBCH and apply OCB exemption (and/or making the SSS sequence longer)
5-2: We support Alt-2
5-3: We are ok with Option 2, but if there is no consensus, we propose to select Option 3 from the last meeting
5-4: Ok, but the number additional S-SSB transmission could be somehow limited to avoid increased S-SSB overhead
5-5: We don’t support the proposal. We think that UE should transmit only one S-SSB in a slot.

	CATT/GOHIGH
	Proposal 5-1:
We are fine with this proposal and option 3-1 is our preference.

Proposal 5-2:
Alt 1 is our preference to guarantee the performance of synchronization searching.

Proposal 5-3:
We are ok with this proposal and option 2 is our preference.

Proposal 5-4:
We are fine with current proposal. Besides, the total number of successful should not exceed the maximum number, which equals to the number of S-SSB occasion defined in R16/R17 NR SL, i.e., when the total number of S-SSB transmission within a S-SSB period is less than the number of R16/R17 S-SSB occasions, UE attempts to transmit on the subsequent corresponding candidate S-SSB occasion. This proposal is updated as follows:
Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· The total number of successful S-SSB transmission should not exceed the number of S-SSB occasions defined in R16/R17 NR SL
· FFS details

Proposal 5-5:
We do not support this proposal considering the following two aspects:
· Firstly, considering the complexity of synchronization searching, S-SSB frequency resources should be fixed and certain either for S-SSB transmissions within COT or S-SSB transmissions without COT. But current option gives different S-SSB frequency locations for different cases.
Secondly, considering the channel availability, S-SSB transmission should be confined within one RB set.

	ZTE,Sanechips
	Not Ok with P5-5

	Ericsson
	Proposal 5-2: we would prefer to avoid configurability. This is an essential feature. Support Alt. 2 only.
Proposal 5-3: Support 
Proposal 5-4: Not supportive. This is an essential feature. Transmit in all, regardless of success.
Proposal 5-5: Support.

	Lenovo
	Proposal 5-1, OK with the proposal and support both option 1 and option 2.
Proposal 5-2, support Alt 2.
Proposal 5-3, together with the options included in the proposal we would like to add option 4 discussed in last meeting: 
Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period

Proposal 5-4, OK.
Proposal 5-5, OK.

	LGE
	On proposal 5-2, to decide whether Alt 2 can be enabled or not, it would be necessary whether or how to support FDM between S-SSB and other SL channels. 
In a single UE perspective, simultaneous S-SSB transmission and other SL channel transmission in FDMed manner is not preferred due to RAN4 work, PAPR issue, or potential power control/split issue. 
In a single UE perspective, simultaneous S-SSB reception and other SL channel transmission or opposite direction is also not preferred due to half-duplex restriction. 
Even though we think that the UE will perform either S-SSB TX or S-SSB RX even in additional S-SSB occasions at least for tracking synchronization, if it is allowed that the UE can do nothing for S-SSB TX and S-SSB RX, we may consider FDM between S-SSB and other SL channel in system perspective. 
Despite of this ideal case, if the outcome of proposal 5-1 is not interlace, the FDM cannot be supported. 

On proposal 5-4, in our understanding, when the additional S-SSB occasions is not used for S-SSB transmission, UE’s COT duration would be also terminated or interrupted by other transmission. In that point of view, regardless of whether the UE success to transmit S-SSB, it need to allow the case where the UE continue to transmit S-SSB on the additional S-SSB occasions. 

On proposal 5-5, simultaneous non-contiguous S-SSB transmissions would cause huge RAN4 work. This approach is not preferred. 

	OPPO
	Proposal 5-1: OK for further down selection.
Proposal 5-2: We support Alt 1 by reusing legacy mechanism, while Alt 2 has some problems that need to be resolved.
Proposal 5-3: We support Option 1.
Proposal 5-4: It can be determined based on Proposal 5-3 on how the design the additional S-SSB occasions.
Proposal 5-5: If S-SSB occasions are excluded from resource pools, S-SSB transmission does not need to consider about the COT.



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(s):
Proposal 6-1: Power control
· Some companies (e.g., vivo, ZTE, etc.) mentioned RAN1 needs to further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation.
· Since regulation has PSD limit, a proposal is given to encourage companies do more study.

Others
· Some other issues are mentioned, e.g., congestion control, CBR measurement, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. Companies are encouraged to check and provide more input.

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

2.6.2 [Closed] 1st round Proposals
Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

	Company
	Comments on the above proposals

	QC
	Ok

	vivo
	We think this issue should be addressed. Considering the progress, we can accept the proposal to encourage companies to think about this issue.


	
	



2.6.3 2nd round Proposals 
Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

	Company
	Comments on the above proposals

	Ericsson
	We need to support transmission during GP when MCSt is used.

	
	

	
	



3 Proposals for online/offline
3.1 [Closed] Monday offline
[H] Proposal 2-1
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol
· When multi-consecutive slots transmission (MCSt) is applicable in the SL BWP, 
· It is fixed as symbol#0, and
· sl-LengthSymbols shall be configured as 14 and 12 for Normal CP and Extended CP, respectively 
· Otherwise, it is indicated by sl-StartSymbol as in R16 NR SL
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7}
· It shall be configured such that within a slot, 
· the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 76, and
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

(FYI: below is from TS 38.211)
[image: ]

[H] Proposal 3-1
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, down-select one of the followings during RAN1#112:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· If Option 1 or 3 above is supported, the followings from previous agreements are supported automatically
· Option R1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· If Option 2 above is supported, the followings from previous agreements are supported automatically
· Option R2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· Option B: Support that the used interlace index(s) in different RB sets can be different

(FYI: following figure is just to illustrate the above options)
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[H] Proposal 4-1
Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· [Alt 2-3a: each PSFCH transmission occupies 1 interlace]
· Alt 3-1a: each PSFCH transmission occupies 1K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· The above dedicated PRB and common PRBs are within 1 interlace
· FFS: value of K2, K4
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission, e.g., cyclic shift hopping as in NR-U

[H] Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
[image: ]

Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured and/or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

Proposal 5-2
Resource pool level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion in different slots, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE transmits S-SSB in each RB set, FFS details.

Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

3.2 [Closed] Monday online
[H] Proposal 2-1
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol
· When If multi-consecutive slots transmission (MCSt) is applicable in the SL BWP allowed in the resource pool, 
· It is fixed as symbol#0, and
· sl-LengthSymbols shall be configured as 14 and 12 for Normal CP and Extended CP, respectively 
· Otherwise, it is indicated by sl-StartSymbol as in R16 NR SL
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7}
· It shall be configured such that within a slot, 
· the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6, and
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

(FYI: below is from TS 38.211)
[image: ]

[H] Proposal 3-1
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, down-select one of the followings during RAN1#112:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· If Option 1 or 3 above is supported, the followings from previous agreements are supported automatically
· Option R1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· If Option 2 above is supported, the followings from previous agreements are supported automatically
· Option R2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· Option B: Support that the used interlace index(s) in different RB sets can be different

(FYI: following figure is just to illustrate the above options)
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[H] Proposal 4-1
Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 2-3a: each PSFCH transmission occupies 1 interlace
· Alt 3-1a: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· The above dedicated PRB and common PRBs are within 1 interlace
· FFS: value of K2, K4
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission, e.g., cyclic shift hopping as in NR-U

[H] Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
[image: ]

Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Such PSFCH occasion(s) are (pre-)configured and/or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

Proposal 5-2
Resource pool level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion in different slots, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE transmits S-SSB in each RB set, FFS details.

Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

3.3 [Closed] Wednesday offline
[H] Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Support one or both of the followings
· Alt1: Such PSFCH occasion(s) are (pre-)configured
· Alt2: Such PSFCH occasion(s) are (pre-)configured and/or dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

[H] Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
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[H] Proposal 5-1
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR 
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE may transmits S-SSB in each RB set, FFS details.

Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 5-2
SL BWP level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion in different slots, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS: whether/how to limit the total number of successful S-SSB transmissions within one S-SSB period
· FFS details

Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

3.4 Wednesday online
[H] Proposal 4-3
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· [bookmark: _GoBack]FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

[H] Proposal 3-2
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size

(FYI: following figure is just to illustrate the above options)
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[H] Proposal 5-1
For S-SSB transmission within 1 RB set, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH

Proposal 5-5
When a UE’s COT contains multiple RB sets, UE may transmit S-SSB in each RB set, FFS details.

UE may transmit S-SSB in more than one RB set.
· FFS details and applicable scenarios, e.g., when a UE’s COT contains multiple RB sets, etc.

Proposal 2-2
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols, down-select one of the followings during RAN1#112:
· Option 1: The reference number of symbols is dynamically indicated by Tx UE
· Option 4: The reference number of symbols is (pre-)configured

Proposal 5-2
SL BWP level (pre-)configuration enables one of the following alternatives:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to resource pool

Proposal 5-3
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion in different slots, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.

Proposal 5-4
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, support:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS: whether/how to limit the total number of successful S-SSB transmissions within one S-SSB period
· FFS details

Proposal 4-2
Regarding PSFCH transmission under 60 kHz SCS, support the following:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details

Proposal 2-3
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour, support the following:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Regarding Rx UE behaviour, support the following:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

Proposal 6-1
RAN1 further study whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

4 Conclusions
TBD
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Annex B: Outcomes of RAN1 meetings
RAN1#109-e (May 9 – 20, 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

RAN1#110b-e (October 10 – 19, 2022)
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s)
· At least K=1 and K=2 is supported for 15 kHz SCS
· At least K=1 is supported for 30 kHz SCS
· FFS: details related to multiple RB sets

Working assumption: 
Support maximum 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The candidate starting symbol(s) are intended for AGC purpose
· FFS: other potential uses of the candidate starting symbol(s)
· FFS other details, e.g., applicable scenarios (including SCS), position of 2nd starting symbol, TBS determination, PSCCH blind decoding complexity, processing time constraints, etc.
· FFS whether 2 candidate starting symbols is also supported for slots with PSFCH

Agreement
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
· FFS: whether/how the above options apply to all or subset of channel type of S-PSS/S-SSS/PSBCH
· Note: RAN1 further study the relationship between above options and temporary OCB exemption, and the discussion on temporary OCB exemption can continue even if option 1 or option 3 is supported
FFS: how to handle 60 kHz SCS (if needed, not limited to option 1 or option 3)

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· When more than one RB set is used for transmissions, down-select one of the followings
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· Option B: Support that the used interlace index(s) in different RB sets can be different
· FFS details

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission: 
· Down-select one of the followings
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Option 2: Support explicitly indicating at least the used sub-channel index(s)
· At least RB set index(s) is not explicitly indicated
· FFS details

Agreement
For PSCCH and PSSCH in SL-U:
· PSCCH is transmitted within 1 sub-channel
· At least support Option 1 below
· Option 1: PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· Note: the lowest sub-channel may not be entirely contained in the lowest RB set
· FFS whether/how to handle the case where UEs supporting different bandwidths can use the same resource pool to communicate with each other, e.g., whether/how to additionally support Option 2 below
· Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: the above options do not imply any restriction on the mapping of sub-channels to PRBs.
· FFS other details

Agreement
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 a UE can transmit on the respective LBT channels after performing channel access procedure in multi-channel case and the UE uses both of these two RB sets for PSSCH transmission
· FFS details, e.g., handling of potential unequal sub-channel size, for interlaced RB based transmission, whether the PRB(s) in the intra-cell guard band have the same interlace index(s) as the PRBs for PSSCH transmission in these two RB sets
· Such PRBs are not used for PSCCH transmission
· FFS: whether or not such PRBs are used for PSFCH/S-SSB transmission

Agreement
At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not additional candidate S-SSB occasions are excluded from resource pool will be discussed after the details of additional candidate S-SSB occasions are clearer

Agreement
At least there is 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 

Agreement
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
· Alt 5: Support trigger based HARQ feedback reporting for non-numerical HARQ FB and one shot HARQ FB
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

Agreement
Regarding additional candidate S-SSB occasions:
· Their number and time domain locations are (pre-)configured or pre-defined

RAN1#111 (November 14 – 18, 2022)
Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding the location of 1st starting symbol, down-select one of the followings:
· Option 1: it is fixed as symbol#0
· Option 2: it is indicated by sl-StartSymbol as in R16 NR SL
· Regarding the location of 2nd starting symbol, down-select one of the followings:
· Option A: it is a fixed location
· FFS the location, e.g., symbol#4, #7, etc.
· Option B: it is a (pre-)configured location per resource pool
· FFS the details of candidate locations
· Note: assume symbol index in a slot starts from #0

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference symbol length, down-select one of the followings:
· Option 1: The reference symbol length is dynamically indicated by Tx UE
· Option 2: The reference symbol length is determined based on 1st starting symbol
· Option 3: The reference symbol length is determined based on 2nd starting symbol
· Option 4: The reference symbol length is (pre-)configured 

Agreement
Regarding PSFCH transmission under 15 kHz and 30 kHz SCS, RAN1 continues studying the following updated alternatives:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-1a: each PSFCH transmission occupies 1 interlace, and further apply frequency-domain OCC
· FFS: details of FD-OCC, e.g., OCC length, RB-level, RE-level, etc.
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 2-3a: each PSFCH transmission occupies 1 interlace
· Alt 2-4a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE uses different cyclic shifts on different PRBs in the interlace
· Alt 3-1a: each PSFCH transmission occupies 1 dedicated PRB and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· The above dedicated PRB and common PRBs are within 1 interlace
· FFS: value of K2
· Alt 3-2a: each PSFCH transmission occupies 1 dedicated PRB and 2 common PRBs, where 2 common PRBs locate at the two edges of a RB set
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth
· FFS: whether IBE issue exists and whether/how to address it 
· Note: in the above descriptions
· The dedicated PRB/cyclic shift conveys ACK/NACK information
· Note: as previously agreed: to meet OCB and PSD requirement for PSFCH transmission, at least RB-based interlace is supported at least for 15 kHz and 30 kHz SCS.

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

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, RAN1 further study the followings:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 5: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly across different RB sets within the resource pool, then across different interlaces in the RB set 
· FFS: whether/how to use intra-cell guardband PRBs

Agreement
For S-SSB transmission, down-select one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· Option 1-2: Using interlaced RB transmission for PSBCH only, and apply OCB exemption to S-PSS and S-SSS
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH N times in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of N (e.g., N=2)
· FFS gap of 0
· Option 3-2: Repeat only S-PSS/S-SSS K times in frequency domain, and PSBCH is rate matched. There is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured or pre-defined, value of K
· FFS gap of 0
· FFS PSBCH resource
· Option 3-3: keep the legacy S-PSS/S-SSS/PSBCH while repeating PSBCH N times in frequency domain and rate-matching PSBCH to S-PSS/S-SSS symbols, and there is a gap between the PSBCH repetition(s) to meet OCB requirements
· FFS details, e.g. the length of gap is (pre-)configured or pre-defined, value of N
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· For Option 1-1 and 1-2 above
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set
· FFS: whether transient period issue exists and whether/how to address it

Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot

Agreement
To address PSFCH transmission dropping due to LBT failure, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· FFS other details, e.g., HARQ-ACK timeline
· Alt 2: PSFCH occasions are dynamically indicated
· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same or different COT
· FFS other details, e.g., dynamically indicate one or more PSFCH transmission(s), container of the indication, etc.
· FFS: Whether such PSFCH occasions are within the same or different COT of corresponding PSSCH
· FFS: Whether/how to address PSFCH collision if any
· FFS: Whether/how to handle the linearly decreased PSFCH capacity

Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, RAN1 further study the followings:
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length, etc.
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period
· Option 5: the number of candidate S-SSB occasions is (pre-)configured, and locations are determined based on the (pre-)configured number

Agreement
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, RAN1 further study the followings:
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· Alt 2: UE attempts to transmit on all additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Alt 4: upon LBT failure on a (candidate) S-SSB occasion, a UE attempts to transmit on the subsequent additional candidate S-SSB occasion if within a period S-SSB transmission has not been transmitted in any prior occasions
· FFS details

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, further study the following options:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: whether/how to use sub-channel(s) which include intra-cell guardband PRBs
· FFS: whether/how to handle the case when the number of PRBs of the resource pool cannot be divided by sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size
· FFS: whether/how to use intra-cell guardband PRBs
· FFS: whether/how to handle the case when the number of PRBs of one RB set cannot be divided by sub-channel size
· Option 3 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set and/or guardband PRB according to the sub-channel size
· FFS: how to use intra-cell guardband PRBs
· FFS: how to use the subchannel including PRBs in guardband

Agreement
Regarding PSFCH transmission under 60 kHz SCS, further study the following alternatives:
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and some common PRBs
· FFS details
· Alt 2: Each PSFCH transmission occupies some dedicated PRBs
· FFS details

Agreement
Regarding S-SSB, RAN1 further study the following: 
· How to transmit S-SSB when a SL BWP contains multiple RB sets
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The position(s) of the DM-RS symbols is given by [ according to Table 8.4.1.1.2-1 where the number of PSSCH DM-
RS is indicated in the SCI, and [ is the duration of the scheduled resources for transmission of PSSCH and the
associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3..

Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location..

= Iy in DM-RS position 1.

symbols. PSCCH duration 2 symbols- PSCCH duration 3 symbols- |-
Number of PSSCH DM-RS- Number of PSSCH DM-RS- |-

2. 3. 4. 2. 3. 4. |-

= 6 1,50 B B 1,50 B . |-
= 7 1,50 B B 1,50 B B |-
= 8 1,50 B B 1,50 B . |-
= 9 3.8 1,4,7: B 4,8 1,4,7: . |-
= 10- 3.8 1,4,7: B 4,8 1,4,7: . |-
= 11 3,10. 1.5,9: 1,4,7,10- 4,10- 1.5,9: 1,4,7,10- |
= 12. 3,10. 1,5,9: 1,4,7,10- 4,10- 1,5,9: 1,4,7,10- |
= 13 3,10- 1.6, 11- 1,4,7,10- 4,10- 1.6, 11- 1,4,7,10- |





