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


This contribution provides discussions related to SL-U physical channel design framework (AI 9.4.1.2), including summary of contributions, FL’s proposals, discussions, outcome of this meeting, etc. The related email thread is as below:
[111-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):
· Proposal 1-1: High level usage of intra-cell guard band PRBs
· Some companies propose that 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, i.e., reusing NR-U design. 
· Many companies propose that PRBs within intra-cell guard band are not used for PSFCH/S-SSB transmission.
· Others
· There are some other issues mentioned by companies, e.g., whether to consider Uu TDD configuration, whether to set bitmap to all “1”s, whether to support one SL resource pool includes sub-set of PRBs of one RB set, etc.
· Generally, FL assumes those issues are not very urgent now. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

2.1.2 [Closed] 1st round Proposals 
Proposal 1-1: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· For interlaced RB based transmission, 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.
· PRBs within intra-cell guard band are not used for PSFCH/S-SSB transmission

	Company
	Comments on the above proposals

	Intel
	We support the FL’s proposal.

	CMCC
	We support the FL’s proposal.

	OPPO
	The first sub-bullet is unclear to us. We think the motivation is to reuse the mapping between PRBs of intra-cell guard band interlace index of NR-U. then we suggest the following modification:
Proposal 1-1: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· For interlaced RB based transmission, the mapping between the PRB(s) in the intra-cell guard band and have the same interlace index(s) of NR-U is reused as the PRBs for PSSCH transmission in these two RB sets.
· FFS: How to allocate/map the PRB(s) in intra-cell guard band to sub-channel(s) of two adjacent RB sets.
· PRBs within intra-cell guard band are not used for PSFCH/S-SSB transmission


	NEC 
	We support the FL’s proposal. 

	QC
	We support the proposal

	Apple
	We think it is an option that the PRBs within intra-cell guard band can be allocated to interlaces only belonging to one RB set. Here, we assume a sub-channel is refined in one RB set. 

	Panasonic
	We think usage of PRB(s) in the intra-cell guard band is not restricted to same interlace index(s) in RB set. In issue #3, IRB mapping between sub-channel and interlace is discussed. We think issue #3 should be discussed before Proposal 1-1.

	LGE
	For 1st sub-bullet, we are OK to follow NR-U principle. 

For 2nd sub-bullet, from our side, we need to discuss it whether the used interlace across different RB sets shall be same or can be different even for PSFCH. Considering multiple PSFCH transmissions can be on more than one RB sets, it may also need to use PRBs belonging to guard band. 

	Lenovo
	We can further discuss how to use the guard band as common PSFCH interlace and not used for dedicated PSFCH interlace or PRBs 



2.1.3 2nd round Proposals (Monday offline)
Proposal 1-1: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· For interlaced RB based transmission, 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.
· PRBs within intra-cell guard band are not used for PSFCH/S-SSB transmission

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 ~ 2-6
· Many companies give detailed designs for slots with 2 candidate starting symbols, including location of 1st and 2nd starting symbol, TBS determination, AGC symbol, Tx/Rx UE behaviour, applicable scenarios, etc. FL’s proposals are given accordingly.
· For some issues, FL lists some options for further study or down-selection.
· Others
· Some companies (e.g., Qualcomm, ZTE, vivo, 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.
· However, the input on the above issues are quite limited. So FL does not organize proposals on such designs so far. Companies are encouraged to 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, down-select one of the followings:
1. Option 1: it is fixed as symbol#0
2. 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:
1. Option A: it is a fixed location
· FFS the location, e.g., symbol#4, #7, etc.
2. Option B: it is a (pre-)configured location
· FFS the candidate locations, e.g., symbol{#4,#5,#6,#7}
· Note: assume symbol index in a slot starts from #0

[H] Proposal 2-2: For 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:
1. Option 1: The reference symbol length is dynamically indicated by Tx UE
2. Option 2: The reference symbol length is determined based on 1st starting symbol
3. Option 3: The reference symbol length is determined based on 2nd starting symbol

[H] Proposal 2-3: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding AGC symbol(s), down-select one of the followings:
1. Option 1: The slot always has two AGC symbols
2. Option 2: If PSCCH/PSSCH transmission starts from 1st starting symbol, the slot only has 1 AGC symbol; otherwise, the slot has two AGC symbols

Proposal 2-4: On 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour
1. The 1st slot of a initiated COT has 2 candidate starting symbols, and the Tx UE chooses the earliest starting symbol in this slot for transmission after clearing the LBT
2. The remaining slots within the COT only have 1 candidate starting symbol, so that the Tx UE always transmit from the 1st starting symbol in these slots

Proposal 2-5: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Rx UE behaviour, RAN1 further study the followings:
1. Option 1: Rx UE always perform PSCCH blind decoding twice in such slots
2. Option 2: If Rx UE successfully decodes PSCCH corresponding to 1st starting symbol in a slot, the UE does not further perform PSCCH blind decoding corresponding to 2nd starting symbol in this slot
· FFS: whether Option 2 is feasible considering UE processing capability, i.e., whether or not UE can finish decoding PSCCH corresponding to 1st starting symbol before 2nd starting symbol

Proposal 2-6: Slots with PSFCH symbols only have 1 candidate starting symbol.

	Company
	Comments on the above proposals

	Intel
	· Proposal 2-1: We support FL’s proposal and prefer option 1.
· Proposal 2-2: We support FL’s proposal and prefer option 2.
· Proposal 2-3: We support FL’s proposal and prefer option 1.
· Proposal 2-4: We are generally OK with the FL’s proposal. However, we believe that 
1. it should be clarified that this UE’s behavior applies to both initiating and responding device, and within and outside a COT, and when a UE may perform consecutive slot transmissions without gaps. Also how the UE should transmit based on the LBT outcome should be further clarified since the language seems a bit ambiguous. 
2. As in NR-U, any slots belonging to a transmission burst have 2 candidate symbols, and we do not see any technical reason to restrict the starting symbol to only one.
In this matter, the proposal could be updated as follows:
Proposal 2-4: On 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour
1. The 1st slot of a transmission burst composed by either one slot or multiple consecutive slot transmissions without gaps  initiated COT has 2 candidate starting symbols, and the Tx UE chooses the earliest starting symbol in this slot for transmission after clearing the LBT. 
· If LBT succeeds in the first starting symbol, the UE transmits starting from the second starting symbol.
· If LBT fails in the first starting symbol, the UE will attempt LBT on the second starting symbol, and if it clears, it will transmit starting from the second starting symbol.
If LBT fails on the second starting symbol and the transmission burst of composed by multiple consecutive slot transmissions without gaps, a UE considers the next slot as if it would be the first and applies the same rules as above and assumes 2 candidate starting symbols
2. The remaining slots within the COT only have 1 candidate starting symbol, so that the Tx UE always transmit from the 1st starting symbol in these slots
· Proposal 2-5: We support FL’s proposal, and prefer option 2.
· Proposal 2-6: We support FL’s proposal.

	CMCC
	· Proposal 2-1: We support FL’s proposal and prefer option 1+option A.
· Proposal 2-2: We support FL’s proposal and prefer option 1 or option 3. Option 2 is not preferred since may cause the code rate to be higher.
· Proposal 2-3: We support FL’s proposal and prefer option 1. Even if the LBT is successful at the 1st starting symbol, there may be other FDMed transmission which starting at the 2nd symbol, so the 2nd starting symbol for AGC is necessary;
· Proposal 2-4: Support
· Proposal 2-5: We support FL’s proposal, and prefer option 1. Assuming the Rx UE is UE B, UE A starting transmission from the 1st starting symbol and UE C starting from the 2nd starting symbol, but UE A and UE C is a hidden node with each other, then the PSCCH decoding twice in such slot for UE B necessary;
· Proposal 2-6: Support.


	OPPO
	P2-1
We think both 1st and 2nd starting symbols are configurable. The 1st starting symbol is configurable is same as legacy NR SL, which is also benefit for operator to determine whether NR-U and SL-U can share the same slot in case they are sharing the same carrier. The configuration on 2nd starting symbol should consider about several conditions, such as 2nd starting symbol should avoid PSCCH symbol and PSSCH-DMRS corresponds to 1st starting symbol, whether 2nd starting symbol is applicable when the slot contains PSFCH resources.
For the 1st starting symbol, we support Option 2. For the 2nd starting symbol, we support Option B with following update.
 [H] Proposal 2-1: 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:
1. Option 1: it is fixed as symbol#0
2. 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:
1. Option A: it is a fixed location
· FFS the location, e.g., symbol#4, #7, etc.
2. Option B: it is a (pre-)configured location
· FFS the candidate locations and the condition(s) to determine a candidate, e.g., symbol{#4,#5,#6,#7}
· Note: assume symbol index in a slot starts from #0

P2-2
We support Option 3.
If the 1st starting symbol (Option 2) is used to determine the reference symbol length, it is possible that the coding rate is larger than 1 for the transmission starts from 2nd starting symbol.

P2-3
Option 1 is supported. There is hidden-node issue in SL which cannot avoid and be omitted. From RX UE perspective, it does not know whether the TX will start from 1st or 2nd starting symbol, it should use both 1st and 2nd starting symbol as AGC symbol.

P2-4
We are not sure the motivation of the proposal. “TX UE” in the proposal means COT initiating UE only, or both COT initiating UE and COT responding UE? When COT initiating UE initiates a COT, it can share it to other UEs. For each slot within the shared COT, COT responding UE can determine whether it is usable based on LBT results. We don’t think it is necessary to restrict COT responding UE can only use 1st starting symbol of each slot. That will degrade the channel access performance.  


	NEC
	Proposal 2-1: We support the proposal. Regarding down-selection, we prefer option 1+option B. 
Proposal 2-2: We think current proposal only apply to the case where TB's multiple (re-)transmissions start from different candidate starting symbols. Otherwise, when TB's two transmissions both started from 1st starting symbol, it's not reasonable to adopt option 3 or when TB's two transmissions both started from 2nd starting symbol, it's not reasonable to adopt option 2. We proposal following updates:
[H] Proposal 2-2: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· When one TB's multiple (re-)transmissions start from different candidate starting symbols, the TBS is determined based on a reference symbol length, down-select one of the followings:
1. Option 1: The reference symbol length is dynamically indicated by Tx UE
2. Option 2: The reference symbol length is determined based on 1st starting symbol
3. Option 3: The reference symbol length is determined based on 2nd starting symbol
· FFS the whether/how to ensure one TB's multiple (re-)transmissions start from same candidate starting symbols
Proposal 2-3: We support the proposal and prefer option 1 because RX UE can not predict TX UE's behaviour.
Proposal 2-4: We don’t think it's necessary to restrict UE to use the 1st starting symbol within a remaining COT.
Proposal 2-5: We support the proposal and prefer option 1. 
Proposal 2-6: We support the proposal.


	QC
	For Proposal 2-3, we support option 2, but the language is a bit unclear. I think what it means here is that the PSCCH/PSSCH transmission in a slot has only one AGC symbol either in 1st or 2nd starting symbol depending on where the transmitter clears the LBT. The receiver monitors two AGC candidate locations by default but could drop monitoring the 2nd AGC symbol if it detects a PSCCH/PSSCH transmission starting form the 1st starting symbol. Suggest to update option 2
1. Option 2:  The PSCCH/PSSCH transmission in a slot has only one AGC symbol at the beginning of the transmission, i.e., either in 1st or 2nd starting symbol depending on where the transmitter clears the LBT. The receiver monitors two AGC candidate locations by default but could drop monitoring the 2nd AGC symbol if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
For Proposal 2-5 option 2, the SCI-1 coverage is larger than LBT. So, Txer #2 may clear the LBT at the 2nd starting symbol even Txer #1 starts at 1st starting symbol, and both transmit to the same receiver. The RX UE may prefer to disregard a 1st starting symbol transmission when its RSRP is too small, e.g., below EDT, even though PSCCH is decodable, and proceed to decode the 2nd starting symbol transmission. Also, the receiver may want to make sure the COT transmission is toward it by further reading the SCI-2. Suggest updating the option 2 as
2. Option 2: If Rx UE successfully decodes SCI-1 or both SCI-1&2 corresponding to 1st starting symbol in a slot and the received RSRP fulfills preconfigured RSRP threshold, the UE does not further perform PSCCH blind decoding corresponding to 2nd starting symbol in this slot subject to fulfilling preconfigured RSRP threshold
· FFS: whether Option 2 is feasible considering UE processing capability, i.e., whether or not UE can finish decoding SCI-1 or/and SCI-2 corresponding to 1st starting symbol before 2nd starting symbol


	Apple
	Proposal 2-1: we prefer Option 1 and Option A where the location is fixed at 7th symbol to have equal split.
Proposal 2-2: we think the reference symbol location can be based on resource pool (pre)configuration. This may be added as Option 4. 
Proposal 2-3: we prefer Option 2. Option 1 may have significant spec. change.
Proposal 2-4: we are unsure whether this proposal is necessary. 
Proposal 2-5: we think Option 2 can reduce the PSCCH blind decoding complexity.  

	Panasonic
	Proposal 2-1: Both 1st and 2nd starting symbols should be configurable in a resource pool. Then we support option 2 and option B.
Proposal 2-2: Similar as PSFCH, the reference symbol length is dynamically indicated by Tx UE (option 1) is supported.
Proposal 2-3:  When a UE transmit from 1st stating symbol and another UE transmits from 2nd stating symbol in different RB set, AGC on 2nd stating symbol is necessary. We support option 1.
Proposal 2-4: Within COT, we think 1st starting symbol should be used other than UE initiate COT. When LBT is failed in during COT, the COT responding UE considers COT duration is not continued. We support second candidate. 
Proposal 2-5: For hidden node and other RB sets, UE need to detect 2nd SCI. We support Option 1.
Proposal 2-6: We support this proposal.

	LGE
	For forward compatibility, we supports Option 2 and Option B for proposal 2-1.

For Proposal 2-2, since the current TBS determination is already depending on the number of SL symbols in a slot. Once we do not introduce new higher layer parameter for the number of SL symbols in a slot, we do not need to change the current spec for this purposes. 

On Proposal 2-3, Option 1 shall be a baseline. When a resource pool consists of more than one RB sets, different PSSCH with different RB sets from other UEs can be FDMed. Since they are still belonging to the same carrier, it has impact on AGC procedure. 

On proposal 2-4, we do not need to have the 2nd sub-bullet. Even though Type 2 channel access procedure are used during the COT duration, the UE can still fail to access the channel. In this case, the 2nd starting symbol can be used as well. 

On proposal 2-5, Option 1 should be supported. Due to the hidden-node problem, it would be possible that different PSSCH with different starting symbols are overlapping in the same slot. In this case, if the RX UE does not perform BD for 2nd starting symbol, it will fail to get sensing information for SL mode 2 operation from SCI that supposed to be received in the 2nd starting symbol. 

On proposal 2-6, for simplicity, we can accept it. 

	Lenovo
	[H] Proposal 2-1: we support the first starting symbol is fixed as symbol#0, and the second can be a (pre-)configured location, i.e., we support option 1 and option B.

[H] Proposal 2-2: we support the reference symbol length is dynamically indicated by Tx UE, i.e., option 1. 

[H] Proposal 2-3: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, we support option 2, i.e., if PSCCH/PSSCH transmission starts from 1st starting symbol, the slot only has 1 AGC symbol; otherwise, the slot has two AGC symbols

Proposal 2-4: we support it.

Proposal 2-5: we support option 2. 

Proposal 2-6: we support it.




2.2.3 2nd round Proposals (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, down-select one of the followings:
1. Option 1: it is fixed as symbol#0
2. 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:
1. Option A: it is a fixed location
· FFS the location, e.g., symbol#4, #7, etc.
2. Option B: it is a (pre-)configured location per resource pool
· FFS the details of candidate locations, e.g., symbol{#4,#5,#6,#7}
· Note: assume symbol index in a slot starts from #0

[H] Proposal 2-2: In a resource pool (pre-)configured with For 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:
1. Option 1: The reference symbol length is dynamically indicated by Tx UE
2. Option 2: The reference symbol length is determined based on 1st starting symbol
3. Option 3: The reference symbol length is determined based on 2nd starting symbol
4. Option 4: The reference symbol length is (pre-)configured per resource pool

[H] Proposal 2-3: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding AGC symbol(s), down-select one of the followings:
1. Option 1: The slot always has two AGC symbols
2. Option 2: If PSCCH/PSSCH transmission starts from 1st starting symbol, the slot only has 1 AGC symbol; otherwise, the slot has two AGC symbols

Proposal 2-4: On 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour
1. The 1st slot of a initiated COT has 2 candidate starting symbols, and the Tx UE chooses the earliest starting symbol in this slot for transmission after clearing the LBT
2. The remaining slots within the COT only have 1 candidate starting symbol, so that the Tx UE always transmit from the 1st starting symbol in these slots

Proposal 2-5: For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Rx UE behaviour, RAN1 further study the followings:
1. Option 1: Rx UE always perform PSCCH blind decoding twice in such slots
2. Option 2: If Rx UE successfully decodes PSCCH corresponding to 1st starting symbol in a slot, the UE does not further perform PSCCH blind decoding corresponding to 2nd starting symbol in this slot
· FFS: whether Option 2 is feasible considering UE processing capability, i.e., whether or not UE can finish decoding PSCCH corresponding to 1st starting symbol before 2nd starting symbol

Proposal 2-6: Slots with PSFCH symbols only have 1 candidate starting symbol.

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: IRB (Interlaced RB), mapping between sub-channel and interlace
· FL lists some options for further study. FL assumes listing some options can help companies better understand each other’s designs.
· Proposal 3-2: IRB (Interlaced RB), TBS determination
· FL lists two options for down-selection.
· Proposal 3-3: IRB (Interlaced RB), frequency domain resource indication, Option A/B, Option 1/2
· Summary
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· Support (14): Qualcomm, Huawei/HiSilicon, Ericsson, Intel, LGE, Fraunhofer, MediaTek, CATT, Futurewei, CMCC,  Lenovo, ITL, NEC, WILUS
· Option B: Support that the used interlace index(s) in different RB sets can be different
· Support (9): Apple, OPPO, Docomo, Nokia, Sharp, Panasonic, Xiaomi, Transsion, InterDigital
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Support (13): Qualcomm, Huawei/HiSilicon, Ericsson, LGE, MediaTek, CATT, Futurewei, CMCC,  Lenovo, InterDigital, ITL, NEC, WILUS
· Option 2: Support explicitly indicating at least the used sub-channel index(s)
· Support (10): Intel, Apple, OPPO, Docomo, Nokia, Fraunhofer, Sharp, Panasonic, Xiaomi, Spreadtrum
3. Considering the situation, FL assumes it’s hard to down-select during this meeting. So FL suggests to continue studying, while considering some technical issues mentioned by companies (see sub-bullets in proposal).
· Proposal 3-4: CRB (Contiguous RB), mapping between sub-channel and PRBs
1. FL lists two options for down-selection.
2. Note: CRB may also have unequal sub-channel size issue and impact TBS determination, and this highly depend on the detailed design of mapping between sub-channel and PRBs. Companies can provide more input later during the study of the options in Proposal 3-4.
· Proposal 3-5: UEs with different bandwidth capability
1. Summary on “Option 2: PSCCH locates in every RB set of corresponding PSSCH”
· Support (5): vivo, MedieTek, Transsion, InterDigital, ITL
· Not support (11): Qualcomm, Ericsson, OPPO, Docomo, CATT, Panasonic, CMCC, Xiaomi, Lenovo, NEC, Huawei/HiSilicon
2. In addition, some companies mentioned if UEs support different bandwidths, they can use a narrow-bandwidth resource pool to communicate with each other as per legacy NR SL specification. So there is no need for further enhancements.
3. A proposal is given to reflect the above.
· Proposal 3-6: 60 KHz SCS
1. A high level proposal is given just to encourage companies provide more input on 60 kHz SCS. So far, the input is quite limited, especially for PSCCH/PSSCH/S-SSB.
· Others
1. Some companies propose to add more values for K (1 sub-channel = K interlace). While some other companies against this.
2. Some companies propose other enhancements, e.g., enhancing TRIV, etc.
3. Generally, the input on the above issues are quite limited. So FL does not organize proposals on such issues for now. Companies are encouraged to 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, RAN1 further study the followings:
1. Option 1: 1 sub-channel is defined within 1 RB set, and is periodically indexed across different RB sets within the resource pool
2. Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed across different RB sets within the resource pool
3. 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
4. Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed across different RB sets within the resource pool

	FYI: FL used Figure from MediaTek R1-2212271, Apple R1-2211815, and made some modifications to illustrate the above options (Thanks to MediaTek, Apple!).
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[H] Proposal 3-2: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· TBS is determined based on a reference number of PRBs of a sub-channel, down-select one of the followings:
1. Option 1: The reference number is (pre-)defined
2. Option 2: The reference number is (pre-)configured

Proposal 3-3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, RAN1 continues studying Option A/B, Option 1/2 in RAN1#110b-e agreements while considering at least the followings:
· In Option B, using different interlace index(s) in different RB sets may cause issues like high PAPR, power imbalance, extra RAN4 specification impact, and unclear usage of guardband PRB, etc.
· Impact on resource allocation
· Bit size

	Below is just FYI: 
Option A/B, Option 1/2 in RAN1#110b-e agreements are copied below for reference
· 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
· 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)
1. At least RB set index(s) is not explicitly indicated



Proposal 3-4: For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings:
1. 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
2. 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

	FYI: FL used Figure from OPPO R1-2211451, and made some modifications to illustrate the above options (Thanks to OPPO!).
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Proposal 3-5: 
· Do not support Option 2 below
1. Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: For SL-U, if UEs support different bandwidths, they can use a narrow-bandwidth resource pool to communicate with each other as per legacy NR SL specification

Proposal 3-6: For PSCCH/PSSCH/PSFCH/S-SSB, RAN1 further study how to meet OCB and PSD requirement under 60 kHz SCS.

	Company
	Comments on the above proposals

	Intel
	· Proposal 3-1: We support FL’s proposal, and prefer Option 1
· Proposal 3-2: We support FL’s proposal, and prefer Option 1
· Proposal 3-3: We support FL’s proposal. As for language, “bit size” could be replaced with “signaling overhead”.
· Proposal 3-4: We support FL’s proposal, and prefer Option 1
· Proposal 3-5: We support FL’s proposal
· Proposal 3-6: We support FL’s proposal

	CMCC
	· Proposal 3-1: We support FL’s proposal, and prefer Option 3; and maybe this issue is coupled with the frequency domain indication, so this may also need to be postponed.
· Proposal 3-2: We support FL’s proposal, and prefer Option 2
· Proposal 3-3: We support FL’s proposal. And we agree Intel’s version.
· Proposal 3-4: We support FL’s proposal, and prefer Option 1; In option 1, the unequal size issue will never occur since even the intra-cell guard is included, the allocated number of resources are still a integer number of PRBs in one sub-channels, only some enhancements in resource exclusion procedure is needed.
· Proposal 3-5: We support FL’s proposal
· Proposal 3-6: We support FL’s proposal

	OPPO
	P3-1
We support Option 4.
The key point to support the sub-channel indexes incrementally defined across different RB sets in a RP can reuse the legacy SL resource selection/reservation method as much as possible. Furthermore, when sub-channel is mapped to interlace indexes first and RB sets second, the frequency resources can be utilized/ allocated efficiently and flexibly. Option 4 can support more K values which is tradeoff between PSCCH coding rate and resource granularity. 

P3-2
The number of PRBs of a sub-channel which is used to determine TBS is determined by the following factors: 1) K value( 1 sub-channel equals to K interlace) , 2) number of PRB per interlace, and 3) whether the number of PRBs of GB will be used to determine the TBS in case PSSCH transmission cross multiple RB sets. For 1), it can be (pre)configured. For 2), a reference number can be used, since one IRB can include 10 or 11 PRBs. And the reference number can be either (pre-)defined or (pre-)configured. For 3), the number of PRBs of GB which is used for PSSCH transmission is not used for TBS determination for simplicity. 
Based on above analysis, we propose the following modification: 
[H] Proposal 3-2: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· For TBS determination:
1. The number of PRBs of one interlace is determined based on a reference number of PRBs of a sub-channel, down-select one of the followings:
· Option 1: The reference number is (pre-)defined
· Option 2: The reference number is (pre-)configured
2. The number of IRBs of one sub-channel (i.e., K value) is (pre-)configured
3. The number of PRBs of intra-cell guard band is not considered


P3-3
We support Option B and Option 2.
If more study and discuss are needed on these options, we are also fine but this proposal 3-3 may not be needed. Especially on the sub-bullets. First, PAPR is not a key issue to be considered in NR SL, while CP-OFDM with higher PAPR instead of DFT-s-OFDM in R16 SL. Second, whether it is needed to address power imbalance / RAN4 spec impact is still not clear. The issue of power imbalance only occur in case there are different number of interlaces of each RB set is used for PSSCH transmission. While this case is also not supported in option A+option 1 since it can not be indicated by SCI of option A + option 1. Regarding the usage of PRBs in GB, it is also related on how to use the PRBs in GB, and the mapping between PRBs in GB and sub-channels in Proposal 1-1.
Even though some details are considered as needed, the relative aspects to all the options A/B and 1/2 should be listed, rather than focusing on Option B.

P3-4, P3-5 and P3-6, we are generally OK.


	NEC
	Proposal 3-1: We support FL’s proposal, and prefer Option 3.  For option 4, we are not sure why specially mentioned 1 or 2 RB set, not apply to 3 or more RB sets case?
Proposal 3-2: Kindly agree OPPO's view. The PRBs of each subchannel depends on the mapping between PRBs to interlace and interlace to subchannel. Currently, these two aspects are not clearly addressed and should be separately discussed. 
Besides, we think the principle in R16 PSFCH overhead issue could be reused and option 3 should one the table too.
[H] Proposal 3-2: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· TBS is determined based on a reference number of PRBs interlaces of a sub-channel and reference number of PRBs of a interlace, down-select one of the followings:
1. Option 1: The reference number is (pre-)defined
2. Option 2: The reference number is (pre-)configured
3. Option 3: The reference number is indicated by TX UE SCI.
Proposal 3-3: Agree.
Proposal 3-4: We support FL’s proposal, and prefer Option 2.
Proposal 3-5: We support FL’s proposal.
Proposal 3-6: We support FL’s proposal.

	QC
	In general, we support the proposals.

	Apple
	For Proposal 3-1, we support Option 4, and think it is only for the case where a subchannel is composed of 2 interlaces for 30 kHz SCS. 
If a sub-channel is composed of 1 interlace, then we think Option 2 is fine in principle, but the sub-channel indexing for RB set 2 should start from the first PRB of RB set 2, rather than from the PRB in intra-cell guard band. 
For Proposal 3-2, we prefer Option 2. 
For Proposal 3-4, we prefer Option 2. 
We are fine with Proposal 3-5. 

	Panasonic
	Proposal 3-1: We support option 2.
Proposal 3-2: We support option 1. We are also OK with option 2.
Proposal 3-3: We view to optimized single RB set transmission is more important as it is more frequent operation, and it can avoid unnecessary resource blocking to other system, then we support option 2+ option B.
Proposal 3-4: We support option 1. 
Proposal 3-5: We support the proposal.
Proposal 3-6: We support the proposal.

	LGE
	On proposal 3-1, considering that the number of RB set could be more than 2, Option 4 seems not stand-alone solution. We do not see any necessity for optimizing only for 2 RB sets case. Rather, we need to more general solution. For boost up TX power despite of PSD requirement, we need another option as follows:
1. Option 5: 1 sub-channel is defined within 1 RB set, and is incrementally indexed across different interlaces within the resource pool
Indexing will be performed in increasing order of RB set first, then interlace in option 5. 

On proposal 3-2, in our understanding, the typical size of an interlace is 10 PRBs, and some of them may consist of 9, 11 PRBs depending on how the RB sets look like. So, we support Option 1. 

On proposal 3-3, we think that whether option A or Option B will be used needs to be applied to multiple PSFCH transmissions across multiple RB sets as well. 

	Lenovo
	[H] Proposal 3-1: to consider the potential payload size of resource indication information, we support option 3.
From the proposal, it is not clear how to define subchannel containing PRBs of the intra-cell guard band. Also it Is not clear how to handle number of PRBs of the resource pool that cannot be divided by subchannel size. The indexing of the subchannel for above intra-cell guard band and remaining PRBs not meeting the configured subchannel size should be considered for the interlacing RB based structure. 


[H] Proposal 3-2: we support option 1.

Proposal 3-3: we don’t think additional proposal is needed on this issue. Based on current agreement, we should down-select in this meeting. We support original option A and option 1. 

Proposal 3-5: we support it.

Proposal 3-6 is agreed.



2.3.3 2nd round Proposals (Monday offline)
[H] Proposal 3-1: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, RAN1 further study the followings:
1. Option 1: 1 sub-channel is defined within 1 RB set, and is periodically indexed across different RB sets within the resource pool
2. Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed across different RB sets within the resource pool
3. 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
4. Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed across different RB sets within the resource pool

	FYI: FL used Figure from MediaTek R1-2212271, Apple R1-2211815, and made some modifications to illustrate the above options (Thanks to MediaTek, Apple!).
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[H] Proposal 3-2: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· TBS is determined based on a reference number of PRBs of a sub-channel, down-select one of the followings:
1. Option 1: The reference number is (pre-)defined
2. Option 2: The reference number is (pre-)configured

Proposal 3-3: Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, RAN1 continues studying Option A/B, Option 1/2 in RAN1#110b-e agreements while considering at least the followings:
· In Option B, using different interlace index(s) in different RB sets may cause issues like high PAPR, power imbalance, extra RAN4 specification impact, and unclear usage of guardband PRB, etc.
· Impact on resource allocation
· Bit size

	Below is just FYI: 
Option A/B, Option 1/2 in RAN1#110b-e agreements are copied below for reference
· 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
· 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)
1. At least RB set index(s) is not explicitly indicated



Proposal 3-4: For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings:
1. 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
2. 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

	FYI: FL used Figure from OPPO R1-2211451, and made some modifications to illustrate the above options (Thanks to OPPO!).
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Proposal 3-5: 
· Do not support Option 2 below
1. Option 2: PSCCH locates in every RB set of corresponding PSSCH
· Note: For SL-U, if UEs support different bandwidths, they can use a narrow-bandwidth resource pool to communicate with each other as per legacy NR SL specification

Proposal 3-6: For PSCCH/PSSCH/PSFCH/S-SSB, RAN1 further study how to meet OCB and PSD requirement under 60 kHz SCS.


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 design for 15/30 kHz SCS
· RAN1#110 agreed 3 alternatives. However, they are very high level and the details are not clear. So FL assumes it’s pre-mature to down-select based on such high level designs.
· FL updated these alternatives based on companies’ input, and also add some FFS points. FL assumes these updated alternatives can help companies better understand each other’s designs and do more in-depth analysis on the pros/cons. RAN1 can do down-selection later.
· Proposal 4-2: PSFCH transmission design for 60 kHz SCS
· A proposal is given based on companies’ input.
· Proposal 4-3: LBT failure
· Summary
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Support (20): Samsung, Qualcomm, Ericsson, Nokia, LGE, Intel, Apple, OPPO, vivo, MediaTek, CATT, Futurewei,  Xiaomi, CMCC, Fraunhofer, Spreadtrum, NEC, ITL, Lenovo, InterDigital
· Alt 2: PSFCH resources are dynamically indicated
· Support (13): Samsung, vivo, Nokia, Huawei/HiSilicon, Fraunhofer, MediaTek, Futurewei, Lenovo, Hyundai, Transsion, Sony, InterDigital, WILUS
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Support (3): Docomo, InterDigital, Huawei/HiSilicon
· Alt 4: drop PSFCH transmission
· Support (1): Panasonic
· Alt 5: Support trigger based HARQ feedback reporting for non-numerical HARQ FB and one shot HARQ FB
· Support (2): Lenovo, Huawei/HiSilicon
· Alt 1 and Alt 2 has most supporters, and some companies also mentioned RAN1 can study combination of Alt 1 and 2. A proposal is given to reflect this, along with some FFS points to reflect companies’ technical concerns.
· Proposal 4-4: some FFS points
· Some FFS points are listed based on companies’ 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 continues studying the following updated alternatives:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and 1 dedicated PRB
· 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 1 dedicated PRB within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· Alt 3-1a: 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
· Note: in the above descriptions
· The dedicated PRB/cyclic shift conveys ACK/NACK information
· The common interlace/cyclic shifts/PRBs do not convey ACK/NACK information, i.e., are used only for the purpose of meeting OCB requirement

Proposal 4-2: Regarding PSFCH transmission under 60 kHz SCS:
· Each PSFCH transmission occupies 1 dedicated PRB and some common PRBs
· FFS details

Proposal 4-3: 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: Whether/how to handle the case when Tx UE performs blind retransmission and does not need SL-HARQ feedback in its COT
· FFS: Whether/how to handle the linearly decreased PSFCH capacity, especially for groupcast option 2
· Alt 2: PSFCH resources are dynamically indicated
· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same COT due to processing delay

Proposal 4-4: Regarding PSFCH transmission, RAN1 further study the followings:
· Whether/how PSSCH transmissions and related PSFCH occasions are in the same RB set(s)
· Whether/how to update to PSFCH prioritization rules, e.g., considering LBT outcome, etc.
· Whether/how to support type-1 HARQ codebook based feedback

	Company
	Comments on the above proposals

	Intel
	· Proposal 4.1 – Support FL’s proposal
· Proposal 4.2 – Together with the option provided in this proposal other design options could be identified. For instance, an interlace structure could be defined and same options as proposal 4.1 could be applicable.
· Proposal 4.3 – We are generally OK with the proposal, but further discussion may be needed to better understand the FFS points. 
· Proposal 4.4 - Support FL’s proposal

	CMCC
	· Proposal 4.1 – Support FL’s proposal
· Proposal 4.2 –Support FL’s proposal
· Proposal 4.3 – We are generally OK with the proposal, but for Alt 1 why we need to further discuss the HARQ-ACK disabled case; maybe the intention should be clarified. 
· Proposal 4.4 - Support FL’s proposal; maybe type 2 codebook can also be studied at this stage.

	OPPO
	P4-1
We don’t see any benefit of Alt 1-1a compared to Alt 3-1a. the former has the potential issue of power limitation since it is hardly to avoid PRBs of common interlace and dedicate PRB to be within 1M Hz. While this can be easily avoided by Alt 3-1a by proper configuration.

P4-3
We think that only Alt 2 cannot avoid LBT failure since there is time gap between PSSCH and associated PSFCH, sl-MinTimeGapPSFCH, which is 2 or 3 slots. In that case, it is harly to guarantee that the LBT of dynamically PSFCH transmission can be success. Therefore, we think at least Alt 1 should be supported. 

We are OK with P4-2 and P4-4.

	NEC
	We support current proposals.

	QC
	For proposal 4-1, we are worried about 1RB of dedicated AN carrying RB does not have enough Tx power (under 10dBm/MHz PSD limit). Suggest making the number of dedicated PRB configurable so that the network can trade off coverage and multiplexing capacity as follows
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and preconfigured number of dedicated PRBs
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on preconfigured number of dedicated PRBs within this interlace, and transmits common cyclic shift on other PRBs of this interlace


	DCM
	For proposal 4-1, Alt 2-2a should be ‘1 or more dedicated PRB’
For proposal 4-2, although our preference is neither Alt 1 nor Alt 2, we can live with either for progress. But I think at least the following should be clarified. This is ensured in R16/17 SL. 
Note: PSFCH resources associated with a PSSCH resource are not overlapped with PSFCH resources associated with other PSSCH resources

	Apple
	For Proposal 4-1, we support Alt 3-1a but think it can be extended as Alt 3-2a, where more than 2 common PRBs can be used for PSFCH transmissions. The common PRBs are at the edges of a RB set. All the common PRBs could belong to the same interlace.
For Proposal 4-3, we support Alt 1, and do not think Alt 2 is needed. 
For Proposal 4-4, we do not support the last bullet as the specification impact is large to construct type-1 HARQ codebook in SL. We also think the second bullet is not needed since PSFCH prioritization rules can reuse R16 SL design. 

	Panasonic
	Proposal4-1: We support Alt 2-2a.
Proposal4-3: Our original view is just PSFCH dropping. For progress, if just dropping is not enough, we support (Alt3) Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE without additional PSFCH occasions.
We are OK with Proposal 4-2 and Proposal 4-4.

	LGE
	On proposal 4-1, as per agreement made in RAN1#110 meeting, the final form of UE’s PSFCH transmission needs to be mapped on PRBs belonging to a certain interlace.
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.

In this case, even for Alt 1-1a, it seem that the dedicated PRB is a part of interlace associated with the common interlace. 
In Alt 3-1a, the total set of common PRBs and dedicated PRBs also need to be a form of an interlace. In this case, the number of common PRBs needs to be further increased compared to 2. 

Moreover, due to the PSD requirement, we think that the number of dedicated PRBs needs to be further increased compared to 1 PRB. 

On Proposal 4-2, we think that rather than common PRB, we can use more dedicated PRBs for this purpose. 

	Lenovo
	Proposal 4-1: From the proposal, it is not clear how the dedicated PRBs will be allocated within the interlaced PSFCH based RB structure. Suggest discussing PSFCH interlace structure before this proposal. 
Proposal 4-3: 
In Alt-1: It is not clear how multiple PSFCH resource occasions are configured for each PSSCH transmission. There could be two possible ways, each extra PSFCH occasions may transmit same HARQ-ACK time line information and in other option extra PSFCH occasions may transmit different HARQ-ACK time line information. The PSFCH extra capacity issue arises only in the second option when multiple HARQ-ACK time lines are transmitted in each PSCH occasion.   

Proposal 4-4:
The PSFCH resource may be configured in both RBSets. UE may choose to transmit the PSFCH in only in one of these configured RBSet where LBT is successful. 
PSFCH should be allowed to transmit in different RBSet than the RBSet used for PSSCH transmission depending on the LBT outcome for PSCH transmission.  



2.4.3 2nd round Proposals (Monday offline)

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.


[H] Proposal 4-1: 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 1 dedicated PRB
· 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 K11 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 1 dedicated PRB and 2 K2 common PRBs, where K22 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
· Note: in the above descriptions
· The dedicated PRB/cyclic shift conveys ACK/NACK information
· The common interlace/cyclic shifts/PRBs do not convey ACK/NACK information, i.e., are used only for the purpose of meeting OCB requirement

Proposal 4-2: Regarding PSFCH transmission under 60 kHz SCS:
· Each PSFCH transmission occupies 1 dedicated PRB and some common PRBs
· FFS details

Proposal 4-3: 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: Whether/how to handle the case when Tx UE performs blind retransmission and does not need SL-HARQ feedback in its COT
· FFS: Whether/how to handle the linearly decreased PSFCH capacity, especially for groupcast option 2
· Alt 2: PSFCH resources are dynamically indicated
· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same COT due to processing delay

Proposal 4-4: Regarding PSFCH transmission, RAN1 further study the followings:
· Whether/how PSSCH transmissions and related PSFCH occasions are in the same RB set(s)
· Whether/how to update to PSFCH prioritization rules, e.g., considering LBT outcome, etc.
· Whether/how to support type-1 HARQ codebook based feedback

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, 5-2: number and location(s) of additional candidate S-SSB occasions, Tx UE behaviours
· Some options are listed for further study.
· Proposal 5-3: belong to RP or not
· Summary
· Option 1: Additional candidate S-SSB occasions are excluded from resource pool
· Support (8): Ericsson, OPPO, Docomo, Samsung, Intel, Apple, NEC, CATT
· Option 2: Additional candidate S-SSB occasions belong to resource pool
· Support (7): Qualcomm, Nokia, vivo, ZTE, Lenovo, InterDigital, Huawei/HiSilicon
· RAN1 needs to down-select one.
· Proposal 5-4: whether OCB exemption is applicable or not
· 3 options are listed.
· Proposal 5-5: S-SSB transmission
· Some companies proposed jointly use of Option 1 (interlace) and OCB exemption, e.g., apply OCB exemption to S-PSS/S-SSS and use interlace for PSBCH. It’s hard to classify whether this design belong to Option 1, or OCB exemption.
· So FL just lists some options mentioned by companies, also add more details to Option 3 (based on MediaTek’s input). RAN1 can further study the pros/cons of each option, and down-select one or more.
· Proposal 5-6: OCB exemption, 2 MHz
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, FL lists some alternatives from companies for further study.
· Proposal 5-7: FFS points
· Since a RP may include multiple RB sets, it’s an open issue how to transmit S-SSB in this case, e.g., transmit S-SSB in 1 RB set only, or in every RB set, etc. RAN1 can further study.
· Others 
· Summary on “4-symbol S-SSB”
· Support (4): Qualcomm, Apple, Lenovo, Johns Hopkins University
· Not support (3): LGE, Docomo, Transsion Holdings
· Generally, the input on the above issue are quite limited. So FL does not organize proposals on such issue for now. Companies are encouraged to 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
Proposal 5-1: 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 1 corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Option 4: Introduce S-SSB window, which includes M contiguous candidate S-SSB occasions, and allows up to L actual S-SSB transmissions within this window, L<M.

Proposal 5-2: 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 or some of 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)
· FFS details

Proposal 5-3: Down-select one of the followings:
· Option 1: Additional candidate S-SSB occasions are excluded from resource pool
· Option 2: Additional candidate S-SSB occasions belong to resource pool

[H] Proposal 5-4: On whether or not temporary exemption of OCB requirement is applicable for S-SSB transmission, down-select one of the following:
· Option 1: RAN1 concludes temporary exemption of OCB requirement is applicable for S-SSB transmission
· Option 2: RAN1 concludes temporary exemption of OCB requirement is not applicable for S-SSB transmission
· Option 3: RAN1 cannot conclude on this because this is subject to regulation, and different regulators may or may not have different interpretations

[H] Proposal 5-5: 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 one more time in frequency domain, and there is a gap between S-PSS/S-SSS/PSBCH and its repetition to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· For Option 1-1 and 1-2 above
· FFS: How to transmit S-SSB when each interlace has only 10 PRBs in a RB set

Proposal 5-6: Under temporary exemption of OCB requirement, regarding how to meet the minimum of 2 MHz requirement for 15 kHz SCS, RAN1 further study the followings:
· Alt 1: repeat all or part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Alt 3: use higher SCS than 15kHz for S-PSS/S-SSS/PSBCH in a SL BWP with 15kHz
· FFS details

Proposal 5-7: Regarding S-SSB, RAN1 further study the following: 
· How to transmit S-SSB when a resource pool contains multiple RB sets

	Company
	Comments on the above proposals

	Intel
	· Proposal 5-1: OK with the proposal, and prefer option 1. Furthermore, we believe that the total number of configurable S-SSB occasions (including legacy occasions) should be up to 6, 12 or 24 for 15 kHz, 30 kHz and 60 kHz SCS, respectively, so that to ensure type 2A LBT can be always used for such transmission. Therefore, we would suggest to add the following bullet:
· Despite of the option selected, the total number of configurable S-SSB occasions (including legacy occasions) would be up to 6, 12 or 24 for 15 kHz, 30 kHz and 60 kHz SCS, respectively. 

· Proposal 5-2: Together with the options included in the proposal we would like to add an additional option, also Alt2 and Alt3 seems to be duplicate:
Proposal 5-2: 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 or some of 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 3: upon LBT failure on a (candidate) 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

· Proposal 5-3: OK with the proposal, and prefer option 1

· Proposal 5-4: We OK to decide whether OCB the temporary exemption can or cannot be applied to S-SSB transmissions, but we are not OK with the third option: 
· the ETSI BRAN requirements are standardized and not meant to be subjective as this options hints. 
· We are not clear what is the consequence and final conclusion of this option. If RAN1 agrees on option 3, should we stop progress and make two designs or send an LS to ETSI BRAN to have further clarification?

· Proposal 5-5: We are generally OK with the proposal. However, for option 3-1 we are not sure a single repetition may always be sufficient to meet the OCB requirements. Also we would like to add another valid option for discussion. In this matter, we would like to revise the option as follows:
· Option 3-1: Repeat S-PSS/S-SSS/PSBCH one more N times in frequency domain, and there is a gap between S-PSS/S-SSS/PSBCH and its repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured, number of repetitions
· Option 3-2: Repeat S-PSS/S-SSS N times in frequency domain while PSFCH is rate matched to meet OCB requirement. There is a gap between S-PSS/S-SSS and its repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured, number of repetitions

· Proposal 5-6: We are generally OK with the proposal and prefer option 2.
· Proposal 5-7: We are OK with the proposal. 

	CMCC
	We are OK for all the proposals.

	OPPO
	P5-4
We support option 3. Whether regulation is fulfilled is out of RAN1 scope. 

P5-5
We are not sure what’s the benefit of option 3-1 to configure a gap. 
We suggest to remove option A, which is discussed in P5-4.

	NEC
	Proposal 5-1: support and we prefer option 2 (modified) and option 4. And we think they option 2 and 4 could be combined.
· Option 2: Each R16/R17 NR SL S-SSB slot has 1 M corresponding additional candidate S-SSB occasions, and the gap between them is (pre-)configured (could be 0)
· Option 4: Introduce S-SSB window, which includes M contiguous candidate S-SSB occasions, and allows up to L actual S-SSB transmissions within this window, L<M.
Proposal 5-2: support and we prefer Alt.2/Alt.3.
Proposal 5-3: support and we prefer option 1.
Proposal 5-4: support.
Proposal 5-5: we support and prefer option 1-2
Proposal 5-6: we support.
Proposal 5-7: we support.


	QC
	For Proposal 5-6, we prefer narrowband 20RB NR SSB since it occupies 5 symbols in time (including AGC symbol) and allows better PSSCH multiplexing in additional SSB slot. Even if PSSCH multiplexing is not allowed in additional S-SSB slots, 5-symbol SSB is still preferable as it allows more S-SSB candidates within one S-SSB slot. There may be some concerns on the reduced number of SPSS/SSSS when compared with Rel’16 SL S-SSB. However, given that SL-U is not targeting greater coverage than the NR-U, 1 SPSS and 1 S-SSS as in NR-U SSB should suffice. For unlicensed CV2X operation (whenever it happens), it only makes sense to leverage (licensed) ITS band to acquire time and frequency synchronization for both unlicensed and licensed resource pool. Suggest to update Alt 2 to include the NR SSB options
Alt 2: PSBCH spans over 12/20 PRBs, and is wrapped around S-PSS and S-SSS

	Apple
	Proposal 5-1, we prefer Option 3 to avoid the impact to legacy SSB design. The additional SSB occasions may or may not be used. 
Proposal 5-2, we support Alt 1, since the motivation of additional SSB occasion is to address the LBT failure issue. 
Proposal 5-3, we support Option 1. Option 2 will cause half duplex issues for UE to transmit SL data and receive SSB, or transmit SSSB and receive SL data. 
Proposal 5-4, we support Option 1 and do not find any regulation restrictions so far. 
Proposal 5-5, we prefer Option A but can accept Option 1-2. 
Proposal 5-6, we support Alt 1 since it has the least impact on Rx UE’s implementation. 

	Panasonic
	Proposal 5-1: We support the proposal. We think option 1 is lower specification impact. 
Proposal 5-3: We support option 1 when proposal 5-1 is option1.
Proposal 5-5: We support option 3-1 and agree with Intel. Single repetition might be not enough in frequency domain.  
Proposal 5-2, 5-4, 5-6 and 5-7: We support the proposals.

	LGE
	On proposal 5-3, it is necessary to carefully investigate the half duplex restriction and some SL prioritization. For instance, if the SL priority value of S-SSB is set to 4, will the UE will drop S-SSB transmission or reception to transmit PSCCH/PSSCH with higher priority? When TX UE transmit PSCCH/PSSCH to a certain RX UE, how the TX UE knows that RX UE will try to transmit S-SSB or receive S-SSB in the slot. I mean it would happen frequently that the TX UE transmit something but the RX does not receive it due to its S-SSB transmission. 

On proposal 5-4, we need to carefully consider the TX power reduction due to PSD requirement. Next, it also need to discuss how to handle additional transient period issue due to changes on TX BW symbol-by-symbol. Next, since the S-SSB will be transmitted in SFN manner, what happened some UE have shared COT and others does not have shared COT. 

On Proposal 5-5, Option 1-2 may have additional transient period due to sudden change on frequency ranges (almost 20MHz  2MHz  20MHz). To consider Option 1-2, this issue needs to be clarified first. Moreover, it would be necessary to check the TX power is sufficient or not. Option 1-3 may cause so many non-contiguous transmissions for S-PSS and S-SSS due to many guard REs. It may have large impact on RAN4. This issue needs to be carefully investigated. 
Option A may cause collisions between S-SSB with OCB exemption and S-SSB with OCB requirement. 

On Proposal 5-6, first of all, it can be discussed after it is agreed to support the temporary exemption for S-SSB. Meanwhile, the current alternatives may not solve the additional transient period. It may need to add one more solution that is comb-type mapping is used for S-PSS and/or S-SSS. 

	Lenovo
	On Proposal 5-1, option 3 and option 4 can be acceptable.
On Proposal 5-2, Alt 1 is preferred.
On Proposal 5-3, option 2 is accepted.
On Proposal 5-4, option 2 is preferred.
On Proposal 5-5, Option 1-1 and Option 3-1 can be acceptable.
Proposal 5-7 can be agreed.



2.5.3 2nd round Proposals (Monday offline)
Proposal 5-1: 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 1 corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Option 4: Introduce S-SSB window, which includes M contiguous candidate S-SSB occasions, and allows up to L actual S-SSB transmissions within this window, L<M.

Proposal 5-2: 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 or some of 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)
· FFS details

Proposal 5-3: Down-select one of the followings:
· Option 1: Additional candidate S-SSB occasions are excluded from resource pool
· Option 2: Additional candidate S-SSB occasions belong to resource pool

[H] Proposal 5-4: On whether or not temporary exemption of OCB requirement is applicable for S-SSB transmission, down-select one of the following:
· Option 1: RAN1 concludes temporary exemption of OCB requirement is applicable for S-SSB transmission
· Option 2: RAN1 concludes temporary exemption of OCB requirement is not applicable for S-SSB transmission
· Option 3: RAN1 cannot conclude on this because this is subject to regulation, and different regulators may or may not have different interpretations

[H] Proposal 5-5: 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 one more time in frequency domain, and there is a gap between S-PSS/S-SSS/PSBCH and its repetition to meet OCB requirement
· FFS details, e.g., the length of gap is (pre-)configured
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· For Option 1-1 and 1-2 above
· FFS: How to transmit S-SSB when each interlace has only 10 PRBs in a RB set

Proposal 5-6: Under temporary exemption of OCB requirement, regarding how to meet the minimum of 2 MHz requirement for 15 kHz SCS, RAN1 further study the followings:
· Alt 1: repeat all or part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· Alt 3: use higher SCS than 15kHz for S-PSS/S-SSS/PSBCH in a SL BWP with 15kHz
· FFS details

Proposal 5-7: Regarding S-SSB, RAN1 further study the following: 
· How to transmit S-SSB when a resource pool contains multiple RB sets


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.
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

	Intel
	We do not think this proposal is needed, but we are OK to further discuss and better understand the issue, if any.

	CMCC
	This issue can be discussed with lower priority, due to workload.

	QC
	We support the proposal. The current power control is determined by SL or DL path loss and additional Tx PSD constraint could be applied to meet the regulations.

	LGE
	Yes, we are fine to discuss it, but it seems that NR-U does not change UL power control part for this purposes. 



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

3 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

[bookmark: _Hlk117151683]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
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