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1 [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
The latest R18 WID on sidelink evolution (RP-230077) includes the following objective regarding support of sidelink on unlicensed spectrum (SL-U):
	· 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:
[114-R18-SL] Email discussion on NR sidelink evolution – Kevin (OPPO)
· 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

2 Issues
2.1 Issue#1: SL bandwidth part and resource pool
2.1.1 Round 1: Proposals and background
2.1.1.1 [L] Proposal 1-1, 1-2
Background
· Guardband PRBs for PSFCH/S-SSB transmission
· Quite some companies propose not to use guardband PRBs for PSFCH/S-SSB transmission.
· FL gave a proposal accordingly.
· One SL resource pool includes sub-set of PRBs of one RB set
· Not support (7): Ericsson, vivo, Apple, MediaTek, CMCC, Nokia, Huawei/HiSilicon
· Support (4): OPPO (only IRB), Docomo (only IRB), Lenovo (only IRB), Samsung
· FL gave a proposal accordingly.

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

FL’s comment: Proponents of Alt 2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 
	Company
	Agree?
	Comments

	QC
	Yes
	For P1-2, we support Alt 1.

	OPPO
	Yes 
	For P1-2, we support Alt 2. 

	Apple
	Yes
	We support Proposal 1-1.
For Proposal 1-2, we support Alt 1. 

	Spreadtrum
	Yes
	For P1-2, we support Alt 1.

	DCM
	Yes
	Alt 2

	vivo
	OK
	

	Lenovo 
	Yes
	For Proposal 1-2, we support Alt 2 


	MTK
	Yes
	For P1-2, we support Alt 1.

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	Alt 1 in Proposal 1-2 is supported.

	WILUS
	Yes
	For P1-2, we support Alt 1.

	Transsion
	Yes
	For P1-2, we support Alt 1.

	Nokia/NSB
	Yes
	We support Alt 1 of Proposal 1-2



2.1.1.2 Others
· For other issues, e.g., whether to consider Uu TDD configuration, whether to set bitmap to all “1”s, FL assumes such issues are not essential 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. 

If you have any other comments, please provide in box below.

	Company
	Comments

	
	

	
	

	
	



2.2 Issue#2: Slot structure
2.2.1 Round 1: Proposals and background
2.2.1.1 [H] Proposal 2-1
Background: AGC symbols
· Summary
· Regarding Tx UE behaviour:
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Support (6): CATT, Huawei/HiSilicon, OPPO, CMCC, Spreadtrum, NEC
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Support (7): Qualcomm, Ericsson, ZTE, [Docomo], MediaTek, Transsion Holdings, Sony
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· Support (7): Samsung, Apple, vivo, Lenovo, InterDigital, Nokia, Fraunhofer
· Regarding Rx UE behavior:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Support (3): CATT, Huawei/HiSilicon, NEC
· 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 (4): Qualcomm, Samsung, 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 (2): OPPO, CMCC
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Support (10): Qualcomm, Ericsson, ZTE, Nokia, MediaTek, [Docomo], Spreadtrum, NEC, Sony, Transsion Holdings
· FL’s view
· A proposal is given to reflect the above.

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· FFS details
· Alt 3: this is subject to some conditions
· FFS details
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

FL’s comment: Proponents of Alt 2/3, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 

	Company
	Agree?
	Comments

	QC
	No on Tx behavior
	We believe allowing 2 AGC symbols for the PSCCH/PSSCH transmission starting from the 1st candidate symbol is an over optimization for the unlicensed band since WiFi nodes may jump in in the middle of the slot in different RB-sets as well. Choosing a conservative AGC setting is a better approach to deal with the AGC issue in unlicensed band. Moreover, for the PSCCH/PSSCH starting from the 1st candidate symbol with 1 AGC symbol, its Rx UE (if necessary) may choose to puncture the PSSCH REs in the 2nd starting symbol for AGC adaptation by implementation. 
Considering the 2 AGC symbols has more spec impact and overhead, we believe option 2 (1 AGC symbol) is a better approach.

	OPPO
	No for TX behavior;
	The AGC is more related to RX UE behavior. If we agree that RX UE can monitor 1 or 2 AGC symbol per slot, that is possible that there could be different SL transmissions corresponds to different starting symbols. In that case, it is prefer to consider 2 AGC symbols from TX UE side to avoid the potential effect on decoding performance of the SL transmission corresponds to 1st starting symbol. 

	Apple
	Agree
	We prefer Alt 2/Alt 3, where the 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set. This is because the AGC issue may be from a neighbor RB set within the same resource pool. Note that LBT operation is performed per RB set, but a receiver UE’s AGC operation is performed per resource pool or per sidelink BWP

	Spreadtrum
	No for TX behavior;
	RX UE may monitor the PSCCH/PSSCH in both 1st and 2nd starting symbols to avoid missing other PSCCH/PSSCH from 2nd starting symbol. So, we prefer 2 AGC symbols to improve the decoding performance at RX UE side.


	DCM
	No for TX behavior
	

	vivo
	OK
	We prefer Alt.3 but can also accept Alt 2. Always enforcing two AGC symbols significantly degrade the SLU UPT performance (~ 10%), as shown in our simulation result. This would make SLU less attractive compared with other systems in the market.

	MTK
	No for Tx behavior
	Similar opinion as QC

	NEC
	Agree
	We think Alt.1 is a simple solution.

	xiaomi
	No for TX behavior; 
	For the Tx UE behavior, we support the PSCCH/PSSCH transmission has 2 symbols for AGC purpose. Because different UEs with different RB sets may start from 1st or 2nd starting symbol. If one UE starts from the 1st starting symbol in RB set1, and the another UE with RB set2 starts from 2nd starting symbol in the same slot, there shall also has a AGC in the 2nd stating symbol to ensure PSSCH reception. So there always have two AGC symbols in time domain whenever 2 candidate starting symbols are configured.

	CATT/GOHIGH
	No on TX behavior
	Regarding TX behavior, considering that it is a really valid scenario that different PSCCH/PSSCH transmissions may start from different starting symbols in one slot, it is preferred to configure 2 AGC symbols. 
Regarding RX behavior, option A is our first preference, but we can compromise to option D for progress.

	Transsion
	Agree
	We are fine with the proposal as a compromise. And we prefer Alt 1 for simplicity.

	Nokia/NSB
	Agree
	For Tx UE behavior, we can agree on Alt 1 and Alt 4, where the Alt 1 can be treated as baseline, and with Tx UE DCI indication of Alt 4 if needed by given practical scenario.
We are fine with the Rx UE behaviour. Besides, if Alt4 is agreed for Tx UE behavior, the corresponding Rx UE behavior should also be specified, i.e. subject to the 1 bit signalling in 1st SCI.   



2.2.1.2 [L] Proposal 2-2
Background: Tx UE behavior on using 1st or 2nd starting symbol
· Summary
· Whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission
· Support (11): Qualcomm, Huawei/HiSilicon, [vivo], [Docomo], [MTK], [Apple], [Nokia], InterDigital, [Lenovo], [Xiaomi], [Panasonic], WILUS
· Vivo: The COT initiating UE should transmit only at the 1st starting symbol in the remaining COT. The responding UE can transmit at either the 1st or the 2nd starting symbol in the remaining COT. 
· Docomo: For the remaining slots of a COT, TX UE only chooses the 1st starting symbol for PSCCH/PSSCH, if the transmission is started with no greater than 16us gap from the previous transmission by any UE, including MCSt.
· MTK, NOK: at least for transmission with no greater than 16us gap from the previous transmission by any UE
· Apple: only if the gap between the PSCCH/PSSCH transmission and its previous transmission is less than 16 µs
· Not Support (2): OPPO, Spreadtrum
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behavior:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	No
	We don’t think such limitation is needed. The introduction of 2 candidate starting symbol is to increase the transmission opportunities for SL transmission. Whether and which symbol can be used for SL transmission only rely on LBT results. If the gap <= 16us, type 2C LBT is applied, and SL transmission can of course be performed since there is no sensing is required, and no LBT failure. While if gap >16us, whether UE can perform SL transmission from 1st staring symbol depends on type 2A/2B results. If LBT fails, starting from 2nd candidate starting position can increase the opportunity for SL transmission, which is benefit for SL system. There is no necessary to restrict only 1st starting symbol can be used. 

	Apple
	Agree
	

	Spreadtrum
	No
	The limitation of Tx UE behaviour is not needed. 
The Tx UE can choose the 2nd starting symbol when it is failed to perform transmission in the 1st starting symbol due to LBT failure regardless of the 1st slot or remaining slots of a COT. There is no need to limit the behavior of TX UE. Moreover, even if TX UE chooses the 1st starting symbol for PSCCH/PSSCH transmission in the remaining slots of a COT, RX UE may still monitor the 1st and 2nd starting symbol. Because there may also be FDM’s transmissions of other TX UE, it cannot reduce the RX UE complexity.

	DCM
	Yes
	

	vivo
	Comment
	The “Tx UE” here means the COT initiating UE, or the responding UE, or both?

	Lenovo
	Agree
	We think the condition of “, at least for transmission with no greater than 16us gap from the previous transmission by any UE” is needed. Otherwise, if the 1st starting symbol is configured larger than symbol 0, e.g., symbol 2, always starting from symbol 2 instead of symbol 0 for the remaining slots will lead to COT lost.

	MTK
	Yes
	

	NEC
	No
	We share OPPO’s view. No such restriction is necessary.

	xiaomi
	Yes
	

	CATT/GOHIGH
	Comment
	If such restriction (no greater than 16us) is proposed, we share the similar view as OPPO that the transmission will definitely start from the 1st starting symbol and the proposal is not needed anymore.

	WILUS
	Yes
	

	Transsion
	Yes
	Supporting two starting symbols for a PSCCH transmission within a COT will increase the complexity of blind decoding of the PSCCH at the receiving UE. In some cases, the PSCCH candidates in a slot may even exceed the budget for blind decoding of PSCCH at the receiving UE. Therefore, for PSCCH transmission in the slots of a COT, choose only the 1st starting symbol is benefit for reducing the complexity of blind decoding.  

	Nokia/NSB
	Yes
	



2.2.1.3 Others
· Some other issues are mentioned:
· Some companies (e.g., Qualcomm, ZTE, Samsung, 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.
· Some companies (e.g., OPPO, Sharp, etc.) mentioned some signaling for 1st and 2nd starting symbol should be different, e.g., DMRS pattern, etc.
· Some companies (e.g., OPPO, Sharp, etc.) mentioned the OFDM symbols used for SL RSSI measurement should start from the next symbol of the 2nd candidate starting symbol.
· Some companies (e.g., Qualcomm, etc.) mentioned using 2nd starting symbol is subject to UE capability.
· FL assumes such issues are not very essential 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. 

If you have any other comments, please provide in box below.

	Company
	Comments

	vivo
	So, are these issues considered open (i.e., WI cannot be completed), or to be addressed in later phase as maintenance issues?

	
	

	
	


2.3 Issue#3: PSCCH/PSSCH
2.3.1 Round 1: Proposals and background
2.3.1.1 [M] Proposal 3-1
Background
· Summary
· Considering one PSSCH transmission may occupy one or multiple RB sets, RAN1 needs to discuss whether/how to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.
· This is discussed by vivo, ZTE, CATT, CMCC, HW, Apple, Sharp, OPPO, NEC, etc.
· In addition, RAN2 sent LS to RAN1 as below, which needs to be reflected in PHY.
· A proposal is given to reflect the above.

FL’s note: RAN2’s LS in R1-2306174
	RAN2 discussed mode 2 resource (re)selection due to the detection of consistent LBT (C-LBT) failure on an RB set, and made the following agreements:  
· MAC informs PHY of the RB set information where SL C-LBT failure was detected.
· During resource (re)selection, PHY excludes the resources for the RB set where C-LBT failure was detected. 



[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)

	Company
	Agree?
	Comments

	QC
	yes
	Alt A+Alt1 is preferred. Current agreed FRIV only supports the same number of RB-sets for initial and retransmission. Allowing Alt B opens up more problems due to the lack of FRIV support.  

	OPPO
	yes
	Alt B is preferred. Alt B is legacy mechanism, and can be used for SL-U both IRB based and contiguous RB based PSCCH/PSSCH case. In this case, a unified resource slection mechanism can be applied in MAC layer, and the specification work can be simplified.

	Apple
	Agree
	We support Alt B.
We think it is unnecessary for MAC layer to additionally restrict the number of contiguous RB sets () used for a PSCCH/PSSCH transmission. This is because MAC layer only knows the data payload size (and hence can determine ) and knows which RB set has C-LBT, but does not know the actual physical channel condition. Hence, there is no justification at the MAC layer to provide . Indeed, the number of contiguous RB sets of a single-slot candidate resource may depend on sensing results, and it is determined in PHY layer itself. 
Also, we think the candidate single-slot resource needs to be re-defined, accompanied with this discussion. 

	Spreadtrum
	Agree
	We prefer Alt A+Alt1.

	DCM
	Agree
	Alt B

	MTK
	Yes
	Alt A + Alt 1

	NEC
	Agree
	Alt. B.  We don’t think the redefinition of L_subchannel is very necessary. On the other hand, Alt B and Alt.2 are the legacy way and no serve issue is identified. Based on this understanding, we are fine with either Alt.A+2 and Alt. B. it seems Alt. B provides more flexibility to UE, so we think Alt. B is better.

	xiaomi
	yes
	We prefer Alt A. 

	CATT/GOHIGH
	No
	Regarding the higher layer, two issues should be considered: how to reduce the complexity of resource selection procedure and how to avoid selecting transmission resources overlapped with RB set detected with consistent LBT failure.
From the perspective of reducing the complexity of resource selection procedure, the RB set related information should be additionally indicated to PHY layer to avoid the case that multiple types of candidate single-slot resource will be identified as the example proposed by FL. Thus, option B should not be supported.
The RB set related information can be RB set number and/or RB set list that is used for PSCCH/PSSCH transmission (available RB set(s)) and/or RB set with consistent LBT failure (unavailable RB set(s)).
If the RB set number and unavailable RB set(s) are indicated to PHY layer, then as proposed by FL that resources from the RB set where C-LBT failure was detected are not reported to MAC layer, i.e., the resources overlapped with RB set detected with consistent LBT failure are excluded from the remaining candidate resource set. However, from our perspective, such design is not feasible because the restriction on the ratio of resources in the remaining candidate resource set may not be met, such as two RB sets are included in one resource pool and one of them is detected with consistent LBT failure, then the X cannot be achieved anyway if even the iteration of RSRP threshold increment is performed. Thus, the proposal is not supported.
Another issue should be considered is the COT maintenance. It is preferred that the re-transmission can be located within the same RB set(s) as initial transmission so that they can share the same COT. Thus, it is preferred that MAC layer can inform the determined RB set list to PHY layer in addition to sub-channel number, such as 2 RB sets are needed for PSCCH/PSSCH transmission, then MAC layer can indicate two contiguous RB sets without RB set with consistent LBT failure to PHY layer, then PHY layers can perform resource exclusion and identify the available resources within such RB sets.

	vivo
	Yes
	We prefer Alt A.

	Transsion
	Yes
	We prefer Alt A+Alt 1.



2.3.1.2 [M] Proposal 3-2
Background:
· Summary
· For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, RAN1#113 agreed to support only “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”.
· There was an “FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.”.
· This is discussed by QC, HW, LGE, OPPO, vivo, Apple, MTK, ZTE, CATT, Sharp, KRRI, NEC, etc.
· FL’s view
· A proposal is given to reflect the above.

	(TS 38.214)
…
3)	The internal parameter  is set to the corresponding value of RSRP threshold indicated by the i-th field in sl-Thres-RSRP-List, where .
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a hypothetical SCI format 1-A received in slot  with 'Resource reservation period' field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
5a)	If the number of candidate single-slot resources  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources as in step 4.
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
c)	…
6a)	This step is executed only if the procedure in clause 8.1.4A is triggered.
6b)	This step is executed only if the procedure in clause 8.1.4C is triggered.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
7a)	If sidelink DRX active time of RX UE is provided by the higher layer and there is no candidate single-slot resource remained within the sidelink DRX active time in the set , the UE based on its implementation additionally selects and includes at least one candidate single-slot resources within the sidelink DRX ctive time in the set .



[image: ]

[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Such candidate resource is excluded from the initial set  in Step 4
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

	Company
	Agree?
	Comments

	QC
	Yes
	Alt A + Alt 1 is preferred.

	OPPO
	Yes
	Alt A + Alt 1 is preferred. 
For alt B, in which case, PSCCH can be mapped to a sub-channel which is not lowest sub-channel of PSSCH resources, that is different resource mapping mechanism with legacy NR SL. We are not sure whether it will have impact on other procedure. Considering this is last meeting, it is not prefer to introduce such mechanism.

	Apple
	No with comments
	We support Alt A in general, where the candidate resources, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded. Alt B seems to be against the existing agreement: “Such sub-channel(s) cannot be used for PSCCH transmission”. 
Within Alt A, we think such exclusion is performed in PHY layer (i.e., Alt 1 in principle). In our view, a candidate resource reported from PHY layer to MAC layer should not include such subchannel including intra-cell guardband PRBs. Hence, Alt 2 is not proper. 
However, we do not agree that such exclusion is in Step 4 of resource selection procedure. Instead, such resource exclusion should be performed in Step 1 of resource selection, such that M_{total} already excludes such sub-channels. This operation is more accurate, since this resource exclusion is more semi-static and does not rely on sensing results. 
Hence, we suggest in Alt 1, we add one more sub-option on the step where the candidate resource is excluded. 

	Spreadtrum
	Agree
	We prefer Alt A+Alt1.

	DCM
	Agree
	Alt A + Alt 1

	MTK
	Agree
	Alt A + Alt 1

	NEC
	Yes
	We support Alt. A. 
Regarding Alt.1 and 2, we think either works well. 

	xiaomi
	Yes
	We prefer Alt A. For Alt B, it is not aligned with legacy sidelink design that  PSCCH locates the lowest sub-channel occupied by PSSCH, which has large specification impact on PSCCH configuration and the lowest sub-channel indication in DCI 3-0.

	CATT/GOHIGH
	No with comment
	Firstly, we agree the general principle with alt A that such resource with guard band PRBs in its first sub-channel should not be used and the legacy principle on PSCCH/PSSCH mapping should not be violated. Thus, alt B should not be supported.
Regarding alt A, we share the similar view as Apple that the resource with guard band PRBs in its first sub-channel should be excluded in step 1 to make an accurate calculation of Mtotal and avoid RSRP threshold increment caused by excluding the candidate resource(s) with guard band PRBs in its first sub-channel, i.e., such resource with guard band PRBs in its first sub-channel should not be treated as one candidate single-slot resource.

	vivo
	
	We prefer Alt A.

	Transsion
	Yes
	We prefer Alt A+Alt 1.



2.3.1.3 [M] Proposal 3-3
Background:
· Summary
· Apple, Nokia, Sharp point out for interlace RB-based PSCCH/PSSCH transmission, how PSCCH/PSSCH modulation symbols are mapped need to be clarified.
· Nokia gave an example below
· Assume 1 sub-channel includes 2 interlace (K=2). 
· For PSCCH mapping in the lowest subchannel, with K=2 for 15kHz SCS, the lowest subchannel consists of interlace#0 and interlace#1. The resource mapping can be conducted in the following two options:
· Option 1: The resource mapping within the lowest subchannel can start from {PRB#0, PRB#10, PRB#20, PRB#30, … PRB#90} of interlace#0, and then {PRB#1, PRB#11, PRB#21, PRB#31, … PRB#91} of interlace#1 
· Option 2: The resource mapping within the lowest subchannel can start from {PRB#0, PRB#1} of interlace#0 and interlace#1, then {PRB#10, PRB#11} of interlace#0 and interlace#1, then {PRB#20, PRB#21} of interlace#0 and interlace#1, … and then {PRB#90, PRB#91} of interlace#0 and interlace#1.
· FL’s view
· Considering legacy NR SL maps PSCCH/PSSCH sequentially over the allocated PRBs, FL suggests to go with Option 2 above.
· A proposal is given to reflect the above.

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	Yes
	Either Option1 or option 2 can work. We are OK to either one

	Apple
	Agree
	We could follow the legacy NR-U design here. 

	Spreadtrum
	Yes
	

	DCM
	Yes
	Same view with Apple.

	NEC
	Yes
	

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	Either one is ok.

	Transsion
	Yes
	

	Nokia/NSB
	Yes
	We are fine with both approaches, where practically Option 1 may provide better frequency domain diversity than Option 2. 



2.3.1.4 Others
· Some other issues are mentioned:
· 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. While some other companies are against this.
· FL assumes such issues are not essential 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. 

If you have any other comments, please provide in box below.

	Company
	Comments

	
	

	
	

	
	



2.4 Issue#4: PSFCH and SL-HARQ
2.4.1 Round 1: Proposals and background
2.4.1.1 [H] Proposal 4-1, 4-2
Background:
· Summary
· Some companies discussed how to determine which interlace is common interlace, what is the cyclic shift on common interlace, etc.
· PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· Support (5): Qualcomm, Docomo, OPPO, ZTE, WILUS
· Not support (2): KRRI, [LGE]
· FL’s view
· A proposal is given to reflect the above.

[H] Proposal 4-1 (PSFCH, Alt 1-1b, common interlace index)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, support:
· Index of common interlace is (pre-)configured per resource pool

[H] Proposal 4-2 (PSFCH, cyclic shift)
Regarding PSFCH transmission, down-select one of the followings in RAN1#114:
· Alt A: Do not support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Cyclic shift on each of K3 dedicated PRB(s) is the same
· Down-select one of followings in RAN1#114:
· Alt A1: Cyclic shift on each PRB of common interlace is the same as cyclic shift on dedicated PRB
· Alt A2: Cyclic shift on each PRB of common interlace is (pre-)configured
· Alt A3: Cyclic shift on each PRB of common interlace is up to UE implementation
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Cyclic shift on each PRB of dedicated interlace is the same
· Alt B: Support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS details, e.g., how to determine the cyclic shift on each PRB of common interlace for Alt 1-1b

FL’s comment: Proponents of Alt B, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 

	Company
	Agree?
	Comments

	QC
	Yes
	For P 4-2, we support Alt B. For the cyclic shifts in the interlace RBs from the common interlace, we may reuse the NR-U PUCCH design in which 5 CS resources is added (with modulo) across adjacent IRBs in the common interlace. 

	OPPO
	No
	For P4-1, we prefer the common interlace is configured per RB set to give more flexibility for the resource configuration
For P4-2: we support Alt B. 

	Apple
	Agree
	We support Proposal 4-1. 
For Proposal 4-2, we prefer Alt A for simplicity. 
In case of Alt 1-1b where PSFCH occupies 1 common interlace and K3 dedicated PRB(s), for common interlace, we prefer Alt A2. Consider a UE sends multiple PSFCHs on a slot. If Alt A1, it may use different cyclic shifts on dedicated PRBs and then on common interlace for different PSFCH transmissions, which may not be feasible.

	Spreadtrum
	Agree
	We are fine with proposal 4-1.
We prefer Alt A in proposal 4-2.

	DCM
	Agree
	For 4-2, support Alt B.

	vivo
	NO
	Similar view as OPPO.

	Lenovo
	
	P4-1: OK
P4-2: Alt A is supported and Alt A1 is preferred.

	MTK
	Agree
	For P4-1, support
For P4-2, support Alt A

	NEC
	Yes
	

	xiaomi
	No
	For P 4-1, the index of common interlace shall be (pre-)configured per RB set. Because the OCB requirement is per RB set. 


	CATT/GOHIGH
	Comment
	For Proposal 4-1, we can agree that the index of common interlace is (pre-)configured per resource pool. But it should be clarified that one PSFCH transmission only occupies the common IRB within one RB set, not the entire IRB within the resource pool.
For Proposal 4-2, alt A + alt A1 is preferred.

	WILUS
	Agree
	For P4-2, we support Alt-B to reuse NRU design which has 5 CS interval between IRBs.



2.4.1.2 [H] Proposal 4-3
Background:
· Summary
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, RAN1 needs to clarify how to do PSSCH-PSFCH mapping.
· For Alt 1-1b, various solutions are given. FL assumes they can be categorized into two Alts
· Alt 1: one PSCCH/PSSCH is mapped to a dedicated PRB subset, which includes K3 dedicated PRB(s) on the same interlace.
· This is mentioned by companies like: QC, HW, LGE, SS, OPPO, Nokia, NEC, etc.
· Alt 2: one PSCCH/PSSCH is mapped to an anchor PRB, and extends to a PRB subset, which includes K3 dedicated PRB(s) on the same interlace.
· This is mentioned by companies like: vivo, Docomo, etc.
· FL’s view
· A proposal is given to reflect the above.

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated PRB subset above
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlace, i.e., z=10 for 15kHz, z=5 for 30kHz
· [any other Alt?]

FL’s comment: Proponents of Alt 2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update.

	Company
	Agree?
	Comments

	QC
	Yes
	We support Alt1. Alt 2 may have collision problem among two dedicated PRB subset since the legacy mapping rule may map two anchor RBs to two adjacent RBs in an interlace.   

	OPPO
	comment
	Firstly, There are 3 different frequency resource granularities which are different with legacy NR SL: RB set, interlace, RBG (i.e., K3 dedicated RB used for PSFCH mapping). It is possible that the number of PRBs within one interlace cannot be divided by K3, in that case, we need to discuss how to determine the RBG within one interlace.
Secondly, we have agreed that 1 PSSCH transmission corresponds to N PSFCH transmission occasions. According to proposal 4-8, candidate PSFCH resources are divided into N subset, which corresponds to nth PSFCH transmission of corresponding PSSCH. Here we can focus on the PSSCH-PSFCH mapping for 1st PSFCH transmission occasion. 
Based on that we think Alt 3 is more preferred
· Alt 1-1: PSFCH resource index is determined as: 
· Step 1: UE determine RBG set within each interlace of each RB set. Such as =floor(M/K3), where M is number of PRBs within an interlace. The RBG within each interlace is indexed from 0 to  
· Step 2: considering PSFCH resource is within the RB sets of associated PSSCH resource, all candidate PSFCH RBGs within the RB sets of PSSCH resource are indexed with ascending order of RB sets of PSSCH resource firstly, then ascending order of interlace of each RB set, then ascending order of RBGs of each interlace.
The candidate PSFCH RBG sets are mapped to PSSCH resource according to ascending order of PSSCH slot index firstly, ascending order of RB set index secondly, then ascending order of subchannel index thirdly. 
· Step 3: determine subset of RBGs based on PSSCH time/freq resource. The freq resource information of PSSCH includes starting RB set index, starting sub-channel index. 
· Step 4: the number of PSFCH resources within the RBG subset is , where  is number of RBG within the RBG subset,  is number of cyclic shift pair,  is same as legacy NR SL. 
· Step 5: within the subset of RBG, the resources are indexed starting within ascending order of RBG index firstly, then cyclic shift order.
· Step 6: determine the PSFCH resource index based on , 

 

	Apple
	Comments
	We support Alt 1 in principle. The illustrations on Step 4 “is reused with change” are beneficial here. Mainly, the detailed change needs to be explored. 
For example, suppose a PSCCH/PSSCH resource is mapped to 2 dedicated PRB subsets. How could each Rx UE determine which dedicated PRB subset to use and which cyclic shift to use?
Basically, Step 4 needs to be expanded to several additional steps so that the changes are clear. 
OPPO’s expansion of Step 4 to Step 4/5/6 could be the starting point. 

	Spreadtrum
	Yes
	We support Alt.1.

	DCM
	Yes
	Support Alt 2.

	vivo
	ok
	We prefer Alt 2 in order to reuse the Rel-16 mapping rule as much as possible. Regarding the question on the details, in our view, the set of anchor PRBs can be exactly the R16 bitmap configuration (i.e., a ‘1’ in the bitmap represents an anchor PRB), then, the Rel-16 mapping rule from PSSCH to can be directly reused, to ensure the “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission”. 
In other words, the step 1 of Alt 2 is basically the current Rel-16 procedure, with some restriction on the configuration that the selected different PRB clusters should be separated by at least (K3*z) PRBs. 

	Lenovo
	Yes
	Alt 1 is supported.

	NEC
	Yes 
	Alt. 1 is supported.
Alt. 2 may cause some non-orthogonal problems. For example, by reuse legacy PSSCH-PSFCH PRB level mapping, after determine the anchor RB, the PRBs belongs to extended dedicated PRB may also be the anchor RB of another UE.

	xiaomi
	Yes
	We prefer alt 2.

	CATT/GOHIGH
	Comment
	We agree the general principle of alt 1. But some details should be further discussed.
We support that the PSFCH transmission should be located within the same RB set as PSSCH transmission. Then one raised issue is how to determine the candidate PSFCH resource set if PSSCH transmission spans over multiple RB set, such as the candidate PSFCH resource set can be identified based on the starting sub-channel within the starting RB set or the candidate PSFCH resource set can be identified independently based on the starting sub-channel per RB set of PSSCH transmission. Before the discussion on details of PSFCH resource determination, such high level principle should be firstly identified.
And in Rel-16/17 NR SL, the following expectation is proposed on the number of candidate PSFCH resource.
	The UE expects that  is a multiple of .


So the number of dedicated PRB group should be a multiple of   for one RB set.



2.4.1.3 [H] Proposal 4-4
Background:
· FL’s view
· For PSSCH-PSFCH mapping in Alt 2-3a, FL organized a similar proposal as for Alt 1-1b.
· RAN1 can discuss Alt 1-1b first, once it’s agreed, we can easily apply similar solution to Alt 2-3a.

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping)
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated PRB subset above
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
·  [any other Alt?]

FL’s comment: Proponents of Alt 2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 

	Company
	Agree?
	Comments

	QC
	
	We believe the following alternative Alt 3 works better 
· Alt 3: Map to a dedicated cyclic shift pair subset
· Step 1: UE determines the (pre-)configured dedicated cyclic set  for current PSFCH occasion
· Step 2: Index  dedicated CS pairs, based on CS pair index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated CS pairs of one interlace forms a dedicated CS pair subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated CS pair subset above
· *Note: one interlace may contains up to 6 CS pair resources


	OPPO
	comment
	Firstly, There are 2 different frequency resource granularities which are different with legacy NR SL: RB set, interlace..
Secondly, we have agreed that 1 PSSCH transmission corresponds to N PSFCH transmission occasions. According to proposal 4-8, candidate PSFCH resources are divided into N subset, which corresponds to nth PSFCH transmission of corresponding PSSCH. Here we can focus on the PSSCH-PSFCH mapping for 1st PSFCH transmission occasion. 
Similar as Alt 1-1b PSSCH-PSFCH mapping rule, we proposal Alt 4:
· Alt 1-1: PSFCH resource index is determined as: 
· Step 1: considering PSFCH resource is within the RB sets of associated PSSCH resource, all candidate PSFCH RBGs within the RB sets of PSSCH resource are indexed with ascending order of RB sets of PSSCH resource firstly, then ascending order of interlace of each RB set.
The candidate PSFCH RBG sets are mapped to PSSCH resource according to ascending order of PSSCH slot index firstly, ascending order of RB set index secondly, then ascending order of subchannel index thirdly. 
· Step 3: determine subset of interlaces based on PSSCH time/freq resource. The freq resource information of PSSCH includes starting RB set index, starting sub-channel index. 
· Step 4: the number of PSFCH resources within the interlace subset is , where  is number of interlace within the interlace subset,  is number of cyclic shift pair,  is same as legacy NR SL. 
· Step 5: within the subset of interlace, the resources are indexed starting within ascending order of interlace index firstly, then ascending order of cyclic shift pair.
· Step 6: determine the PSFCH resource index based on , 

 

	Apple
	Comments
	We support the direction of Alt 1 in principle. In Alt 1 (including its title), “a dedicated PRB set” should be replaced by “a dedicated interlace”. 
Also, Step 4 needs to be expanded to clarify the “change”. OPPO’s expansion could be the starting point. 

	Spreadtrum
	Yes
	We prefer Alt.1.

	DCM
	Comment
	Probably we can follow the same way with PSFCH structure Alt 1-1b. Discussion for this structure should be postponed.

	vivo
	
	We prefer Alt 2 in order to reuse the Rel-16 mapping rule as much as possible. Regarding the question on the details, in our view, the set of anchor PRBs can be exactly the R16 bitmap configuration (i.e., a ‘1’ in the bitmap represents an anchor PRB), then, the Rel-16 mapping rule from PSSCH to can be directly reused, to ensure the “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission”. 
In other words, the step 1 of Alt 2 is basically the current Rel-16 procedure, with some restriction on the configuration that the selected different PRB clusters should be separated by at least (K3*z) PRBs. 

By the way, in our view P4-3 and P4-4 can be merged together, i.e., we can just define a single unified mapping design for PSFCH.

	Lenovo
	Yes
	Alt 1 is supported.

	NEC
	Yes 
	Alt.1 is more reasonable to avoid non-orthogonal issue.

	Xiaomi
	Yes
	We prefer the Alt 2. In Alt 2, there is no definition about the anchor PRB, so we propose to add a note that the anchor PRB is a dedicated PRB which is determined by the legacy sidelink pssch-psfch mapping rule.


	CATT/GOHIGH
	Comment
	We share the general direction of alt 1. But some details should be further discussed.
The legacy PSSCH-PSFCH mapping cannot be reused directly. As specified in TS 38.213, the number of candidate PSFCH resource for one sub-channel is identified based on:

But for dedicated IRB based PSFCH structure, the IRB number within one RB set will be smaller than , the calculated  (the granularity is one IRB) will be smaller than 1, especially when  equal to 2 or 4.
Thus, the cyclic shift should be used for candidate PSFCH resource set determination rather than PSFCH transmission resource determination, the details are shown as follows:
· Step 1:  candidate PSFCH frequency resources (the granularity is one IRB) in one slot are configured per RB set within one resource pool.
· Step 2: The total number of candidate PSFCH resources in one RB set including enhancements in coding domain is determined as .
· Step 3:  candidate PSFCH resources are allocated for one sub-channel in one slot, where  ,  indicates the sub-channel number within one slot.
· Step 4: The candidate PSFCH resource set for PSSCH transmission is determined as 



2.4.1.4 [M] Proposal 4-5
Background:
· Summary
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Support (6) :HW, E///, Lenovo, SPRD, NEC, IDC
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· Support (10): QC, LGE, vivo, Docomo, Apple, MTK, ZTE, Sharp, Sony, Pana
· Option 3: no optimization for this case
· Support (3): OPPO, Nokia, CATT
· FL’s view
· A proposal is given to reflect the above.
· FL adds details for Option 1/2 based on Tdoc review, to make them complete.

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case

	Company
	Agree?
	Comments

	QC
	
	We are generally ok with option 2. But for option 2 + Alt 2-3a, having a dedicated interlace and not allowing other link to transmit A/N on that interlace is too much overhead. The PSFCH occasion in a PSFCH gap may be associated with some subchannels/slots, but the COT initiator or responding UE does not perform PSCCH/PSSCH transmission in those subchannels/slots. The UE may pick any unused PSFCH resources associated with those subchannels/slots and the link for the PSFCH-like padding signals.     

	OPPO
	Yes
	We prefer option 3. We can accept Option 2. 

	Apple
	
	We support Option 2 at least for the first bullet.
For Option 2 with the second bullet, we share the similar view as Qualcomm that this (dedicated interlace) leads to large overhead. The dedicated interlace of PSFCH with cyclic shift being either ACK or NACK is enough. 
For Option 2 (and Option 1 as well), we need to further determine which UE to transmit PSFCH-like signal. 

	Spreadtrum
	Yes
	We prefer option 1, and also can accept option 2.
To avoid large overhead of “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace” in option 2, a compromise solution is suggested. If Alt 1-1b is (pre-) configured, option 2 can be adopted. If Alt 2-3a is (pre-) configured, option 1 can be adopted.


	DCM
	Yes
	Option 2.

	Lenovo
	yes
	Option 2

	MTK
	Yes
	Option 2 is preferred

	NEC
	Yes 
	We support option 1. Under option 2, RAN1 needs to further decide which UE to transmit PSFCH-like signal and also design the details of such signal which is not expected in last meeting.

	xiaomi
	Yes 
	

	CATT/GOHIGH
	
	For option 1, there is potential PSFCH resource collision, since both initiating UE and responding UE can not know whether there is really a PSFCH transmission or not from other UE.
For option 2, it will reduce the PSFCH capability due to the reserved PSFCH resources. 
We prefer option 3. And think that maintaining COT can be done by UE implementation

	vivo
	Yes
	Option 2 is preferred. For Alt 2-3a, if there is concern on PSFCH capability due to reserved dummy PSFCH resource, one solution is to use a different base sequence for the dummy PSFCH resource so that the capability of the PSFCH (based on the Rel-16 base sequence) is not degraded.

	Transsion
	Yes
	Option 1 is preferred.



2.4.1.5 [L] Proposal 4-6
Background:
· Summary
· Whether to reduce power on common PRBs
· Support (8): LGE, Nokia, ZTE, Lenovo, HW, xiaomi, FTW, [NEC]
· Not support (2): QC, Docomo
· Up to UE implementation (1): OPPO
· FL’s view
· A proposal is given to reflect the above.
· FL adds some details based on Tdoc review, to make the solution complete.

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB is lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· [Any other Alt?]
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

	Company
	Agree?
	Comments

	QC
	Yes
	We prefer Alt 2 which maintains per RB Tx power which simplifies UE implementation. 

	OPPO
	
	No power control is specified in NR-U UL considering PSD limitation, it is up to UE implementation. Following similar mechanism as NR-U, the power control/adjustment of SL transmision can be left to UE implementation. 

	Apple
	Yes
	We prefer Alt 2 for simplicity. 

	Spreadtrum
	Yes
	

	DCM
	Yes
	We are not sure whether Alt 1 is allowed from PSD limit perspective. For some regions without PSD limit, Alt 1 would be better.

	Lenovo
	yes
	We prefer Alt 1-2 and Alt 1-3 to reduce the power of common PRB which could reduce the impact of IBE issue of common PRB and boost the power of dedicated PRBs.

	NEC
	Yes
	Power on common interlace will limit the remaining power used for HARQ-ACK information transmission on dedicated resources, thus impact the PSFCH/ HARQ-ACK coverage, so we think Alt.1 is needed to reduce the power on common IRB.
Regarding Alt.1 we prefer Alt 1-2 which is a simple solution.


	Xiaomi
	comments
	We prefer total power on one common interlace is lower than the total power on K3 dedicated PRB. In this way ,the procedure of legacy sidelink specified in the section 16.2.3 of Rel 16/17 TS 38.213 can be reused, but the  is the sum of power on one common interlace and power on K3 dedicated PRB.

	CATT/GOHIGH
	Yes with alt 2
	

	vivo
	Yes with comment
	We assume this proposal is for the case where the total Tx power is not exceeding the max UE Tx power, is it correct? 

	Transsion
	Yes
	We share the same view of Qualcomm

	Nokia/NSB
	Yes
	We emphasize that the power on the common RBs needs to be minimized to avoid unnecessarily interfering other.  For the alternatives presented in the summary, Alt 1-1- and Alt 1-2 are the preferred ones, as they ensure that the TX power of common RBs in minimized in all cases, not just when operating with maximum power. 



2.4.1.6 [H] Proposal 4-7
Background:
· Summary
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Support (20): E///, SS, HW, LGE, OPPO, vivo, Docomo, Apple, MTK, ZTE, CATT, Xiaomi, Sharp, FTW, SPRD, Sony, NEC, Pana, Transsion, WILUS
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· Support (3): Nokia, CMCC, IDC
· FL’s view
· A proposal is given to reflect the above.
· FL adds some details based on Tdoc review, to make the solution complete.

[H] Proposal 4-7 (N PSFCH occasions, within RB sets or not)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, i.e., each PSSCH candidate is mapped to PRBs for PSFCH transmission within this RB set
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	Yes 
	

	Apple 
	Agree
	

	Spreadtrum
	Yes
	

	DCM
	Yes
	

	vivo
	Yes
	

	Lenovo
	Yes
	

	MTK
	Yes
	

	NEC
	Yes 
	

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	

	WILUS
	Yes
	



2.4.1.7 [H] Proposal 4-8
Background:
· Summary
· RAN1#113 agreed “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”.
· Companies gave details on this, e.g., OPPO, Apple, Xiaomi, Transsion, etc.
· E.g., following Figure is from OPPO’s Tdoc in R1-2307533
· OPPO: “PSFCH period is 4 slots, N=2. For a PSSCH transmission in slot 1, its 1st associated PSFCH transmission occasion is in slot 4, and 2nd in slot 8. For each PSFCH transmission occasion, the PSFCH resources should be divided into 2 groups, one PSFCH resource group corresponds to 1st PSFCH transmission occasion of one set of PSSCH transmissions, and another PSFCH resource group corresponds to 2nd PSFCH transmission occasion of another set of PSSCH transmissions.”
· FL’s view
· A proposal is given to reflect the above.

[image: ]

[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured
· FFS value range
· 
· Within a slot including PSFCH, there are N (pre-)configured orthogonal PRB sets for PSFCH transmission (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· For a PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  

	Company
	Agree?
	Comments

	QC
	Yes
	Alt 1 is preferred.

	OPPO
	Yes 
	Alt 1 is preferred.

	Apple
	Agree 
	We support Alt 2 in principle or Alt 1 with modification. 
We think some flexibility on the n-th PSFCH occasion can be introduced. For example, the n-th PSFCH occasion is in slot k+(n-1)*(P*j), where j>=1 by resource pool (pre)configuration. 
Also, for N>1, the PSSCH/PSCCH to PSFCH resource mapping rule needs to be defined. 

	Spreadtrum
	Yes
	

	DCM
	Yes
	Support Alt 1.

	vivo
	OK
	

	Lenovo
	Agree
	Alt 1 is supported.

	MTK
	Yes
	Alt 2 is supported with more flexibility

	NEC
	Yes
	Alt.1 

	xiaomi
	Yes
	For the second sub-bullet, we support Alt 1 with small specification impact.

	CATT/GOHIGH
	Yes
	And prefer alt 1.

	Transsion
	Yes
	We prefer Alt 1.



2.4.1.8 [M] Proposal 4-9
Background:
· Summary
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Support (4): xiaomi, KRRI, CMCC, Asus, 
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Support (13): QC, HW, E///, OPPO, Docomo, Apple, Lenovo, xiaomi, SPRD, Pana, Transsion, IDC, WILUS
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 
· Support (3): MTK, ZTE, NEC, 
· FL’s view
· A proposal is given to reflect the above.

[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

	Company
	Agree?
	Comments

	QC
	Yes
	Alt 2 is preferred

	OPPO
	Yes 
	

	Apple
	Agree
	Since we already introduce the multiple candidate PSFCH occasion(s), we hope it can be efficiently used. 

	Spreadtrum
	Yes
	

	DCM
	Yes
	

	Lenovo 
	Agree
	Alt-2 is supported

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	

	vivo
	OK
	

	Transsion
	Yes
	



2.4.1.9 [M] Proposal 4-10
Background:
· OPPO, Apple, Xiaoi, Transsion point out Rx UE monitor/report behavior needs to be clarified.
· A proposal is given to reflect the above (mainly copied from OPPO’s Proposal 20 in R1-2307533, thanks).

	[bookmark: _Toc137056445][bookmark: _Toc83289715][bookmark: _Toc45699243](TS 38.213)
16.3.1	UE procedure for receiving PSFCH with control information 
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource. 
For each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report to higher layers. For generating the HARQ-ACK information, the UE can be indicated by a SCI format to perform one of the following 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10" or a SCI format 2-C
-	report to higher layers HARQ-ACK information with same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 
-	report an ACK value to higher layers if the UE determines an ACK value from at least one PSFCH reception occasion from the number of PSFCH reception occasions in PSFCH resources corresponding to every identity  of UEs that the UE expects to receive corresponding PSSCHs as described in clause 16.3; otherwise, report a NACK value to higher layers
-	if the PSFCH reception occasion is associated with a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11"
-	report to higher layers an ACK value if the UE determines absence of PSFCH reception for the PSFCH reception occasion; otherwise, report a NACK value to higher layers



[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	Yes. 
	

	Apple
	Agree in principle
	We support the proposal in principle. Some clarification modification is proposed below: 
For groupcast option 2, to clarify the wording, 
Report:
If ACK has been detected from at least one PSFCH occasion from all PSFCH occasions from all expected PSSCH receivers, Rx UE reports ACK to higher layers; Otherwise, reports NACK to higher layers.

Furthermore, in the existing specification, the PSFCH reporting considers PSSCH/PSCCH initial transmission and retransmissions, which involve multiple PSFCH occasions corresponding to PSSCH/PSCCH initial transmission and retransmissions. Now in SL-U, for each PSSCH/PSSCH transmission, we introduce multiple candidate PSFCH occasions. We think a unified solution is applied to both types of (candidate) PSFCH occasions.

	Spreadtrum
	Yes
	

	DCM
	Yes
	

	Lenovo 
	Yes
	Agree

	xiaomi
	
	We are fine with this proposal.

	CATT/GOHIGH
	Agreed exception groupcast option 1
	Currently, we have no agreement on how to support groupcast option 1 in SL-U. So, groupcast option 1 should be removed from the proposal.

	vivo
	Yes 
	

	Transsion
	Yes
	



2.4.1.10 [L] Proposal 4-11, 4-12
Background:
· Summary
· “The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool” is discussed by OPPO, vivo, Apple, ZTE, CATT, xiaomi, HW, Docomo, with different views/solutions.
· “The reference slot n for PUCCH transmission to report HARQ in Mode 1” is discussed by QC, Docomo, Apple, ZTE, Asus, Lenovo, with different views/solutions.
· FL’s view
· Two proposals are given to reflect the above.
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(from Apple R1-2307278)
	(TS 38.321)
For a selected sidelink grant, the minimum time gap between any two selected resources comprises:
-	a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
-	a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.
NOTE 4:	How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.



[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

	Company
	Agree?
	Comments

	QC
	Yes
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 1 is preferred

	OPPO
	Yes 
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 1 is preferred

	Apple
	Agree
	For Proposal 4-11, we support Alt 1 with the legacy definition of a and b unchanged. 
For Proposal 4-12, we prefer Alt 1 for simplicity. 

	Spreadtrum
	Yes
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 1 is preferred

	DCM
	Yes
	For P4-11, Alt 3 is preferred.
For P4-12, Alt 1 is preferred.

	Lenovo
	Yes
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 2 is preferred. Alt 1 will lead to too much delay for scheduling retransmission if NACK is generated.

	xiaomi
	Yes
	For P 4-11, we prefer Alt 2.

	CATT/GOHIGH
	Yes
	For Proposal 4-11, alt 1 is preferred.

	vivo
	Yes
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 2 is preferred.

	Transsion
	Yes
	For P4-11, Alt 1 is preferred.
For P4-12, Alt 1 is preferred


2.4.1.11  [L] Proposal 4-13
Background:
· Whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Support (4): Nokia, ZTE, CATT, IDC, 
· Not support (5): HW, OPPO, Docomo, MTK, Pana, 
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

FL’s comment: Proponents of Alt2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 
	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	Yes
	Alt 1 is preferred

	Apple
	
	We support Alt 1, and think this proposal is not necessary. Without this proposal, the default behavior is that multiple candidate PSFCH occasions are in different slots. 

	Spreadtrum
	Yes
	Alt 1 is preferred.

	DCM
	Yes
	Alt 1.

	Lenovo
	Yes
	Alt 1 is supported.

	MTK
	Yes
	Alt 1

	xiaomi
	Yes
	We prefer alt1. For alt2, the design of pssch-psfch mapping rule is complicated.

	CATT/GOHIGH
	Yes
	We prefer Alt 2, and think the alt 2 can provide better LBT successful performance than that of alt 1.

	vivo
	Yes
	Alt 1 is preferred

	Transsion
	Yes
	Alt 1 is preferred



2.4.1.12 Others
· Some other issues are mentioned, e.g., whether to additionally introduce guardband RB/RE between common PRB and dedicated PRB, whether to drop common PRBs if the dedicated PRBs can already satisfy OCB require-ment, etc.
· FL assumes such issues are not essential 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. 

If you have any other comments, please provide in box below.

	Company
	Comments

	
	

	
	

	
	



2.5 Issue#5: S-SSB and synchronization
2.5.1 Round 1: Proposals and background
2.5.1.1 [M] Proposal 5-1
Background:
· Summary
· Many companies gave value range for gap and N.
· MTK R1-2308075 gave a detailed table as below.
· FL’s view
· A proposal is given to reflect the above.

[image: ]
(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

	Company
	Agree?
	Comments

	QC
	No on gap=0
	Gap for 0 is not acceptable. If the Rx UE implementation only support narrowband searcher (11RB), at least >0 RB gap is needed for Rx filter to extract the legacy 11RB. N=2 is preferred as we don’t expect SL-U to support wider coverage than NR-U. 

	OPPO
	Yes
	OK with the proposal generally.

	Apple
	
	It is unclear why large N values (e.g., up to 9) is needed. 

	Spreadtrum
	Yes
	

	DCM
	
	We are not sure whether such a full flexibility is necessary.

	Lenovo
	
	Support N=2.

	MTK
	Yes
	

	xiaomi
	
	We follow the majority view.

	Transsion
	Yes
	



2.5.1.2 [M] Proposal 5-2
Background:
· Summary
· Many companies gave value range for K and offset.
· FL’s view
· A proposal is given to reflect the above, by referring legacy value range sl-TimeInterval-r16.

	SL-SSB-TimeAllocation-r16 ::=          SEQUENCE {
    sl-NumSSB-WithinPeriod-r16             ENUMERATED {n1, n2, n4, n8, n16, n32, n64}                          OPTIONAL,    -- Need R
    sl-TimeOffsetSSB-r16                   INTEGER (0..1279)                                                   OPTIONAL,    -- Need R
    sl-TimeInterval-r16                    INTEGER (0..639)                                                    OPTIONAL     -- Need R
}



[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1

	Company
	Agree?
	Comments

	QC
	
	Maybe only one gap config is good enough

	OPPO
	
	Legacy S-SSB occasion(s) and additional S-SSB occasion(s) can be indicated together by reusing the legacy parameters. Based on this way, the backward compatibility is much better, and it is not introducing additional parameters, which is much simple.
For an example, K is (pre-)configured from {0, 1, 2, 3, 4}, the following (pre-)configuration can be considered:
sl-NumSSB-WithinPeriod-r18
{1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 16, 17, 18, 19, 20, 32, 33, 34, 35, 36, 64, 65, 66, 67, 68}
Description: (digits in red are newly added)
FR1 SCS 15kHz: 1, 2, 3, 4, 5
FR1 SCS 30kHz: 1, 2, 3, 4, 5, 6
FR1 SCS 60kHz: 1, 2, 3, 4, 5, 6, 7, 8
FR2 SCS 60kHz: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 16, 17, 18, 19, 20, 32, 33, 34, 35, 36
FR2 SCS 120khz: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 16, 17, 18, 19, 20, 32, 33, 34, 35, 36, 64, 65, 66, 67, 68

sl-TimeInterval-r18
(0 . . 639)

	Apple
	No
	We think Gap_1 can be set to Gap_2, and we do not need 2 Gaps here.  

	Spreadtrum
	Yes
	We also prefer one gap configuration.

	DCM
	
	Same view with QC/Apple/Spreadtrum; only one gap is enough.

	Lenovo
	No
	Considering previous agreements, it is reasonable to set that Gap_1 equals Gap_2. Gap_2 is no need.

	MTK
	Comment
	Similar with some companies that one gap is preferred

	NEC
	
	Same view that one gap is enough.

	xiaomi
	No 
	We prefer the gap of any two S-SSB occasions are same no matter the additional candidate S-SSB occasion or R16/R17 NR SL S-SSB occasion.

	Transsion
	No
	We prefer one gap.

	Nokia/NSB
	Comment
	It is sufficient to introduce just one gap parameter.



2.5.1.3 [H] Proposal 5-3
Background:
· Summary
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· Support (10): LGE, OPPO, Docomo, Nokia, Lenovo, SPRD, HW, Pana, Transsion, IDC, 
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Support (6): QC, E///, Apple, MTK, [ZTE], KRRI, 
· FL’s view
· A proposal is given to reflect the above.
· FL adds details for Alt 1/2 based on Tdoc review, to make them complete.

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where 
· Alt 1-2: 
· On non-anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· , where M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition

	Company
	Agree?
	Comments

	QC
	Yes
	 We support Alt 2-1

	OPPO
	comment
	We support Alt 1 and Alt 1-1 with following comments.
Regarding P_(offset_anchor), in our view it is not necessary, S-SSB transmission power on anchor RB set has already upper bounded by pathloss based power control and PSD restriction, UE can use remaining power to transmit S-SSB on other RB sets, as whether to transmit additional S-SS on non-anchor RB set is not mandated.
Furthermore, we propose to clarify in the previous agreement that UE should transmit S-SSB on anchor RB set if it clears LBT, this is in line with the spirit of Alt 1 but missing in the current agreement

	Apple
	No
	It seems Alt 1 is incomplete on the values of P_{offset_anchor} and P_{offset_non_anchor}. At least the following should be included within Alt 1:
On anchor RB set, the value of P_{offset_anchor} can be set to 10log(N), where N is the number of S-SSB repetitions within one RB set. 
On non-anchor RB set, in Alt 1-1, the P_{left} should be updated by P_{left}= P_{CMAX}- N *P_{S-SSB, anchor} – 10log ((M-1)*N), since each anchor RB set has N repetitions of S-SSB and each non-anchor RB set has N repetitions of S-SSB. 

	Spreadtrum
	Yes
	We prefer Alt 1 and Alt 1-1.

	DCM
	Yes
	Alt 1 + Alt 1-1.

	Lenovo
	Yes
	We support Alt 1 and Alt 1-1.

	MTK
	Yes
	We prefer Alt 2-1

	xiaomi
	Yes
	We prefer alt1.

	Nokia/NSB
	Comment
	We support Alt 1 and Alt 1-1. Introduction of configurable P_offset,anchor is not necessary at least in Alt 1_1. As pointed out by Apple P_offset,anchor can be replaced with 10log(N) where in is the number of simultaneous S-SSBs in the RB set.



2.5.1.4 [M] Proposal 5-4
Background: 
· Summary
· Some companies (OPPO/etc.) propose to support PSFCH/S-SSB transmission on non-contiguous RB sets.
· FL’s view
· A proposal is given to reflect the above. FL put PSFCH and S-SSB in a single proposal just for simplicity.

[M] Proposal 5-4 (PSFCH/S-SSB on non-contiguous RB sets)
· Support PSFCH transmission over non-contiguous RB sets
· Support S-SSB transmission over non-contiguous RB sets
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates

	Company
	Agree?
	Comments

	QC
	Yes
	

	OPPO
	
	We can support PSFCH transmission over non-contiguous RB sets.
For S-SSB, whether UE can transmit S-SSB on non-contiguous RB sets is not clear, and the case that UE can only transmit S-SSB on contiguous RB sets should also be considered. Based on this assumption, UE should attempt to transmit S-SSB on at least anchor RB set.

	Apple
	Fine
	

	Spreadtrum
	Yes
	

	DCM
	Yes
	

	Lenovo
	Yes
	

	xiaomi
	Yes
	

	CATT/GOHIGH
	comment
	For PSFCH, we can support PSFCH transmission over non-contiguous RB sets
For S-SSB, we are not sure the motivation of non-contiguous RB set transmission, sine the PSCCH/PSSCH are always transmitted over contiguous RB sets



2.5.1.5 [L] Proposal 5-5
Background:
· Summary
· Some companies discussed locations of S-SSB repetitions in each RB set are the same or can be different as the locations of S-SSB repetitions in the anchor RB set.
· OPPO, MTK, Samsung, etc.
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

FL’s comment: Proponents of Alt2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 

	Company
	Agree?
	Comments

	QC
	Yes
	We support Alt 2. S-SSB transmission for padding the wideband COT in the non-anchor RB-set should avoid sync raster. Otherwise, initial sync UE may falsely lock on those padding S-SSB and those S-SSB may disappear in the next S-SSB period.

	OPPO
	Yes
	We support Alt 1.

	Spreadtrum
	Yes
	We support Alt 1.

	DCM
	Yes
	Alt 1

	Lenovo
	Yes
	Support Alt 1.

	MTK
	Yes
	Alt 1

	xiaomi
	Yes
	We prefer Alt1 due to simplicity.

	CATT/GOHIGH
	Yes
	Alt 1 is fine.

	Transsion
	Yes
	We prefer Alt 1.



2.5.1.6 [L] Proposal 5-6
Background:
· Summary
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Support (2): QC, Docomo, 
· Option 2: phase adjustment among repetitions
· Support (2): OPPO (for S-PSS/S-SSS), MTK
· Option 3: no specification impact to reduce PAPR
· Support (8): LGE, [SS], OPPO, Nokia, ZTE, CATT, FTW, KRRI, 
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Support (1): HW
· FL’s view
· A proposal is given to reflect the above.
· FL adds details for Option 1/4 based on Tdoc review, to make them complete.

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· FFS details
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

FL’s comment: Proponents of Option 2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. Proponents of other options, please double check whether the above descriptions are accurate.
	Company
	Agree?
	Comments

	QC
	Yes
	We support option 1. 

	OPPO
	Yes
	Our preference is Option 3 or Option 2.

	Apple
	
	We support Option 3 for simplicity. 

	Spreadtrum 
	Yes
	Option 3 is preferred.

	DCM
	Yes
	Option 1

	Lenovo
	
	Support option 3.

	s
	Yes
	Option 2
We suggest adding the following details on Option 2:
· Option 2: phase adjustment among repetitions
· [bookmark: OLE_LINK218][bookmark: OLE_LINK217][bookmark: OLE_LINK209]FFS details Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission


	xiaomi
	
	We follow the majority view.

	CATT/GOHIGH
	
	Option 3 is preferred.

	Transsion
	
	We prefer Option 3.

	Nokia/NSB
	
	We support option 3



2.5.1.7 Others
· So far, no other essential issues are identified. If you have any other comments, please provide in box below.

	Company
	Comments

	
	

	
	

	
	



2.6 Issue#6: Others
2.6.1 Round 1: Proposals and background
2.6.1.1 [L] Proposal 6-1
Background:
· Summary
· Updates on power control due to PSD limit are not needed (1): ZTE
· Updates on power control due to PSD limit are needed (3): vivo, MediaTek, QC
· Detailed solutions are divergent.
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· FFS details

FL’s comment: Proponents of Alt 2, please add details to be a complete solution (direct wording suggestions are welcome), so that FL can add such details in the next update. 
	Company
	Agree?
	Comments

	QC
	Yes
	

	Apple
	
	We support Alt 1. 

	vivo2
	OK
	We support Alt 2. 
Regarding the Alt 1, we want to understand how much can be up to UE implementation. For example, the current spec already defines the PSFCH prioritization rule, i.e., PSFCH with higher priorities should be prioritized over those with lower priorities. By Alt 1 does it mean a UE can by implementation decide to drop high priority PSFCH instead, to meet the PSD limit? In other words, in order to meet the PSD limit, is a UE allowed to not comply any of the current specifications?
Regarding the details of Alt 2, there are two options that can be down-selected:
· Opt-1: The Tx power for each PSFCH is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.  

	xiaomi
	
	We think the PSD limitation shall be considered only for S-SSB/PSFCH. Because PSCCH/PSSCH transmission uses the interlaced transmission and at least uses one interlace, and interlace structure can always satisfy the PSD limitation, but PSFCH transmission with K3 dedicated PRBs might not satisfy the PSD limitation without specific enhancements sometimes. Meanwhile, S-SSB transmission with 11 contiguous RBs and make a repetition in a RB set might not satisfy the PSD limitation without specific enhancements sometimes.

	CATT/GOHIGH
	
	Alt 1 is fine.

	Transsion
	
	We prefer Alt 1.



2.6.1.2 [L] Proposal 6-2
Background: 
· Summary
· Deprioritize 60kHz SCS (1): Samsung,
· Support 60kHz SCS (5): OPPO, Huawei/HiSilicon, [Apple], Lenovo, [ZTE]
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue specific enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue specific enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue specific enhancements to support 60 kHz SCS

	Company
	Agree?
	Comments

	QC
	Yes
	There is no planned deployment for SL Rel 16/17 with SCS=60KHz. We prefer SCS=60KHz to be deprioritized due to the lack of time.

	Apple
	Yes
	For PSFCH, we support Alt 1. For S-SSB, we support Alt A. 

	vivo
	Comment
	Does this proposal intend to preclude the support of 60 KHz SCS in the entire SLU, or only in some configuration (i.e., interlace based) while still applicable in some case (e.g., contiguous RBs)? If it is the latter case, it would be clearer to say whether to “pursue additional enhancements”.

	xiaomi
	
	For PSFCH and S-SSB, we also prefer to not pursue specific enhancements to support 60 kHz SCS, there don’t have enough time to discuss non-essential issue in the last meeting.



2.6.1.3 Others
· So far, no other essential issues are identified. If you have any other comments, please provide in box below.

	Company
	Comments

	Apple
	We think DCI format 3_0 needs to be updated to include the field of “lowest index of the RB set allocation to the initial transmission”, since otherwise, mode 1 UE does not know which RB sets are used in initial transmission and retransmission(s).

	CATT/GOHIGH
	It should be discussed whether the definition of SL RSSI should be updated considering that two starting symbols are supported for SL-U
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.




	
	

	
	



3 Collection of Proposals
3.1 [Closed] Proposals before Monday online
FL’s comment: 
· To help delegates have an overview, the following is a collection of Proposals for Round 1 discussions. Online session will probably go with this order. 
· Based on input/offline/etc., the proposals and order may be updated before online session. 
· Please provide input in the above box for each proposal.

[H] Proposal 4-1 (PSFCH, Alt 1-1b, common interlace index)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, support:
· Index of common interlace is (pre-)configured per resource pool

[H] Proposal 4-2 (PSFCH, cyclic shift)
Regarding PSFCH transmission, down-select one of the followings in RAN1#114:
· Alt A: Do not support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Cyclic shift on each of K3 dedicated PRB(s) is the same
· Down-select one of followings in RAN1#114:
· Alt A1: Cyclic shift on each PRB of common interlace is the same as cyclic shift on dedicated PRB
· Alt A2: Cyclic shift on each PRB of common interlace is (pre-)configured
· Alt A3: Cyclic shift on each PRB of common interlace is up to UE implementation
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Cyclic shift on each PRB of dedicated interlace is the same
· Alt B: Support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS details, e.g., how to determine the cyclic shift on each PRB of common interlace for Alt 1-1b

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated PRB subset above
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlace, i.e., z=10 for 15kHz, z=5 for 30kHz
· [any other Alt?]

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping)
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated PRB subset above
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
·  [any other Alt?]

[H] Proposal 4-7 (N PSFCH occasions, within RB sets or not)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, i.e., each PSSCH candidate is mapped to PRBs for PSFCH transmission within this RB set
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where 
· Alt 1-2: 
· On non-anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· , where M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition

[M] Proposal 5-4 (PSFCH/S-SSB on non-contiguous RB sets)
· Support PSFCH transmission over non-contiguous RB sets
· Support S-SSB transmission over non-contiguous RB sets
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates

==
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[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured
· FFS value range
· 
· Within a slot including PSFCH, there are N (pre-)configured orthogonal PRB sets for PSFCH transmission (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· For a PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· FFS details
· Alt 3: this is subject to some conditions
· FFS details
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1

==
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(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Such candidate resource is excluded from the initial set  in Step 4
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB is lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· [Any other Alt?]
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behavior:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· FFS details
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· FFS details

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue specific enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue specific enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue specific enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

3.2 [Closed] Proposals for Monday online
[H] Proposal 4-1 (PSFCH, Alt 1-1b, common interlace index)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding common interlace, support down-select one of the followings in RAN1#114:
· Alt 1: Index of common interlace is (pre-)configured per resource pool
· Alt 2: Index of common interlace is (pre-)configured per RB set

[H] Proposal 4-2 (PSFCH, cyclic shift)
Regarding PSFCH transmission, down-select one of the followings in RAN1#114:
· Alt A: Do not support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Cyclic shift on each of K3 dedicated PRB(s) is the same
· Down-select one of followings in RAN1#114:
· Alt A1: Cyclic shift on each PRB of common interlace is the same as cyclic shift on dedicated PRB
· Alt A2: Cyclic shift on each PRB of common interlace is (pre-)configured
· Alt A3: Cyclic shift on each PRB of common interlace is up to UE implementation
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Cyclic shift on each PRB of dedicated interlace is the same
· Alt B: Support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS details, e.g., how to determine the cyclic shift on each PRB of common interlace for Alt 1-1b

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping), as a Working Assumption
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlace, i.e., z=10 for 15kHz, z=5 for 30kHz
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· [any other Alt?]
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace is an integer multiple of K3

FL’s comment: above Alt 1 is illustrated below.
[image: ]

FL’s comment: FL adds some details for Alt 2 based on VIVO’s comment. 
==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· FFS details, e.g., what’s the relationship between set of anchor PRBs/non-anchor PRBs and (pre-)configured bitmap sl-PSFCH-RB-Set, how to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement, etc.
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· [any other Alt?]

[H] Proposal 4-7 (N PSFCH occasions, within RB sets or not)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, i.e., each PSSCH candidate is mapped to PRBs for PSFCH transmission within this RB set
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

[H] Proposal 5-3 (S-SSB, power on multiple RB sets), as a Working Assumption
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· , where M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates

[M] Proposal 5-4 (PSFCH/S-SSB on non-contiguous RB sets)
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability
· [Send LS to RAN4 above this]

==
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[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured, and is integer number of PSFCH periodicity
· FFS value range
· 
· Within a slot including PSFCH, there are N (pre-)configured orthogonal PRB sets for PSFCH transmission (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· For a PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  

[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Down-select one of followings:
· Alt1: Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Alt2: Gap_2 is fixed to 0
· Alt3: Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1
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==
[image: ]
(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB is can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· [Any other Alt?]
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· FFS details
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· FFS details

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

==
[L] Proposal 6-3 (DCI 3_0)
DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.

FL’s comment: above Proposal 6-3 is added based on comment from Apple in section 2.6.1.3.

3.3 [Closed] Proposals before Tuesday offline
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[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured, and is integer number of PSFCH periodicity
· FFS value range
· 
· Within a slot including PSFCH, there are N (pre-)configured orthogonal PRB sets for PSFCH transmission (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· For a PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
FL’s comment: please provide comments on the following WA, especially FFS part, to make it a complete solution and help down-selection (probably on Wednesday).
Working Assumption
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· FFS: whether/how to consider RB set index
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace is an integer multiple of K3

FL’s comment: above Alt 1 is illustrated below.
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==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
FL’s comment: please provide comments on the following WA, especially FFS part, to make it a complete solution and help down-selection (probably on Wednesday).
Working Assumption
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· [bookmark: OLE_LINK2]FFS value range of  
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates

[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Down-select one of followings:
· Alt1: Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Alt2: Gap_2 is fixed to 0
· Alt3: Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1
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(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Alt C: MAC layer indicates both  and available RB set list to PHY layer
·  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)
FL’s note: @CATT, Alt C is added based on your comment, please check whether Alt C is your intention and update Alt C if needed.

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB is can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· [Any other Alt?]
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· FFS details
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· FFS details
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

FL’s note: above red part is added based on vivo’s comment.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.

FL’s comment: above Proposal 6-3 is added based on comment from Apple in section 2.6.1.3.

[L] Proposal 6-4 (RSSI)
FFS whether the definition of SL RSSI should be updated considering that two starting symbols are supported for SL-U.

FL’s comment: above Proposal 6-4 is added based on comment from CATT in section 2.6.1.3. @CATT/etc., please add details to be a complete solution since this is the last RAN1 meeting.

==
FL’s comment: 
· Please provide your comments for above proposals in box below.
· Please provide details about the two WAs agreed on Monday (see Proposal 4-3, 5-3), so that it can be a complete solution. We plan to down-select on Wednesday.
	Company
	Comments

	Sharp
	Similarly to Proposal 6-3 above, to support interlace RB-based transmission for sidelink configured grant type 1, we need to introduce a new parameter to indicate the starting RB set index. Otherwise, SL UE cannot know which RB set is used as starting RB set for SL transmission. We think the following needs to be discussed.
For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1.

	Xiaomi
	Thanks for moderator’s summary, we have comments on proposal 4-3 and 4-6.

Proposal 4-3
We support Alt 1, and we have three comments. We revise the proposal in blue part based on our comments.

1.  For the first FFS, we have agreed the pssch-psfch mapping rule is RB set-level mapping in Monday, so it is not necessary to consider the RB set index in step 2.
If all the RB sets occupied by pssch are used to map the psfch resource, RB set index can be considered by performing step 1 to step 4 in each RB set, and determine the psfch resource in each RB set. In this way, psfch is repeated in each RB set occupied by pssch. 

2. Meanwhile, we don’t support to map to multiple dedicated PRB subset(s) in step 4. Because one dedicated PRB subset is enough in each RB set，so we propose to delete the “multiple dedicated PRB subset” in the step 4.

3. For the second FFS， 
We think the details steps in the legacy sidelink can be reused totally, and only one step is added after determining a PRB index by the legacy sidelink mapping , that is, the determined PRB index is mapped to a dedicated PRB subset which include K3 dedicated PRBs. 



Working Assumption
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset 
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion 
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule 
· FFS: whether/how to consider RB set index
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above 
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission 
[L] Proposal 4-6

For Proposal 4-6, we propose to add a note below the alt1 in the blue part. Because there transmits un-useful information on common interlace, to improve the coverage of one PSFCH transmission, the total power on one common interlace shall be lower than the total power on K3 dedicated PRBs, but current alt1 doesn’t consider this case, so we add a note.


In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114 
· Alt 1: Power on one common PRB is can be lower than power on one dedicated PRB 
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· [Any other Alt?]
· Note: alt 1 includes a case that total power on one common interlace is lower than the total power on K3 dedicated PRB
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB







	Transsion
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Regarding Proposal 5-3, we believe that the  and  should be set to 0. Limiting the maximum power of the S-SSB transmission on anchor RB set will limit the coverage of SL transmission. If the S-SSB transmission power on the anchor RB set is equal to the maximum transmission power, then the PSCCH/PSSCH transmission power on the non-anchor RB set may also be insufficient. Therefore, there is no need to transmit S-SSB in non-anchored RB sets to maintain COT in this case.

	OPPO
	Regarding P4-10, for the unicast case, UE behavior if PSFCH is not received is missing. To we propose the following modification:
[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If RX UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception  to higher layers, otherwise reports NACK to higher layer. Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

Regarding P6-4, we think RSSI measurement should be updated considering 2 candidate starting position within a slot. We propose the following proposal
[L] Proposal 6-4 (RSSI)
The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.


	CATT/GOHIGH
	Provide our considerations on the S-RSSI measurement.
· Proposal 6-4
Regarding the definition of SL RSSI, it should be re-defined considering two starting symbols are supported.
· Two AGC symbols may be configured for PSCCH/PSSCH transmission, so the legacy definition is not applicable where only the first OFDM symbol for PSCCH/PSSCH transmission are excluded in SL RSSI measurement.
· RSSI is measured as the line average of the received power over all the available OFDM symbols (not including the AGC symbol(s)), the value of SL RSSI will be smaller considering PSCCH/PSSCH transmission may start from the second staring symbol.
Thus, the following candidate options are proposed and we can follow the majority
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.



3.4 [Closed] Proposals for Tuesday offline
Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, 
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

[image: ]

[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured, and is integer number of PSFCH periodicity
· FFS value range
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N [orthogonal] PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for a PSCCH/PSSCH transmission one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmap to indicate resource for N candidate PSFCH occasion(s), respectively

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
FL’s comment: please provide comments on the following WA, especially FFS part, to make it a complete solution and help down-selection (probably on Wednesday).
Working Assumption
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· FFS: whether/how to consider RB set index
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace is an integer multiple of K3

FL’s comment: above Alt 1 is illustrated below.
[image: ]
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[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
FL’s comment: please provide comments on the following WA, especially FFS part, to make it a complete solution and help down-selection (probably on Wednesday).
Working Assumption
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, ,}
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· FFS value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· W is the total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor one RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above last bullet in red is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
[bookmark: _Hlk42444922]-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· Rx UE reports ACK/NACK based on the detected PSFCH to higher layers.
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: it is up to UE implementation to fill the gap
· FFS details

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Down-select one of followings:
· Alt1: Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Alt2: Gap_2 is fixed to 0
· Alt3: Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1
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(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Alt C: MAC layer indicates both  and available RB set list to PHY layer
·  is “the number of sub-channels within one RB set all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)
FL’s note: @CATT, Alt C is added based on your comment, please check whether Alt C is your intention and update Alt C if needed.

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· FFS details
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB is can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· [Any other Alt?]
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

FL’s note: @Xiaomi, I add Alt 1-4 based on your comment, please give details how to achieve it to be a complete solution.

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· FFS details
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· FFS details
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

FL’s note: above red part is added based on vivo’s comment.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue specific additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
FFS whether the definition of SL RSSI should be updated considering that two starting symbols are supported for SL-U.
The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.

3.5 [Closed] Proposals before Wednesday online
Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, 
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
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[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured, and is integer number of PSFCH periodicity
· FFS value range
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N [orthogonal] PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmap to indicate resource for N candidate PSFCH occasion(s), respectively

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index  dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· FFS: whether/how to consider RB set index
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot”
· FFS: detailed steps to determine PSFCH resources for each PSFCH transmission
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for a PSCCH/PSSCH transmission
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Proponents of Alt 2, please also add details for Alt 2 to make it a complete solution.
FL’s comment: above Alt 1 is illustrated below.
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	[bookmark: _Toc137056444](TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N)}
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· W is the total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Down-select one of followings:
· Alt1: Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Alt2: Gap_2 is fixed to 0
· Alt3: Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1
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(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Alt C: MAC layer indicates both  and available RB set list to PHY layer
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)
FL’s note: @CATT, Alt C is added based on your comment, please check whether Alt C is your intention and update Alt C if needed.

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: it is up to UE implementation to fill the gap The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

FL’s note: @Xiaomi, I add Alt 1-4 based on your comment, please give details how to achieve it to be a complete solution.

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

FL’s note: above red part is added based on vivo’s comment.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.

==
FL’s comment: 
· Please provide your comments for above proposals in box below.
· Please check Proposal 4-3, 5-3 (i.e., about the two Working Assumptions we made on Monday), so that it can be a complete solution. We plan to down-select on Wednesday.
	Company
	Comments

	QC
	Proposal 4-3
· For the bullet “The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.” We think that it could be updated to “the PSFCH resources within each dedicated PRB subset are indexed independently (starting from index 0)” which is aligned with your nice figure. Otherwise,  would not work, e.g., different P_ID may be mapped to different PRB subsets.
· For PSSCH transmission over multiple RB-sets, PSFCH repeats in all the RB-set that PSSCH is occupying (for wideband COT continuation). The leading RB-set of PSCCH/PSSCH determines the leading PSFCH RB-set. In the leading PSFCH RB-set, we partition the dedicate PRB subset as described in the proposal. After the mapping and hashing is done. We simply repeat PSFCH waveform into the remaining RB-sets (of course cyclic shift ramping across RB-set can be separately applied and considered)
[H] Proposal 4-4
We believe the following alternative Alt 3 works better 
· Alt 3: Map to a dedicated cyclic shift pair subset
· Step 1: UE determines the (pre-)configured dedicated cyclic set  for current PSFCH occasion
· Step 2: Index  dedicated CS pairs, based on CS pair index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated CS pairs of one interlace forms a dedicated CS pair subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated CS pair subset above
· *Note: one interlace may contains up to 6 CS pair resources
[M] Proposal 5-1
· Gap for 0 is not acceptable. If the Rx UE implementation only support narrowband searcher (11RB), at least >0 RB gap is needed for Rx filter to extract the legacy 11RB. N=2 is preferred as we don’t expect SL-U to support wider coverage than NR-U.
[M] Proposal 4-5
For the FFS in Option 2 + Alt 2, there are two options:
Option 1: Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
Option 2: UE performs SCI-1 detection to find empty slot/subchannel associated with PSFCH occasion (gap) among close by links, and randomly picks among PSFCH resources associated with those empty subchannel/slots.
Option 1 here is slightly preferred for simplicity.
[L] Proposal 5-5
For Alt2 FFS, in each RB-set, one can configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions

[L] Proposal 5-6
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From our observation, for N=2/4, SPSS is not dominating in overall S-SSB PAPR. For option 1, even SPSS repeats the same sequence in most of the N_ID choices, it works fine when PAPR of PSBCH/SSSS improves with different N_ID.

[image: ]

For S-SSB repetitions in multiple RB-sets, we don’t see the need of improving PAPR of SPSS because of the following reasons:
1. Tx UE can allocate most of the Tx power to anchor RB-set and the remaining RB-sets takes the remaining Tx power. In the example in the figure below where we have 4 RB-sets and the non-anchor RB-sets takes 4% of the total power, the PAPR of SPSS with N=2 and repetition over 4 RB-set is still smaller than PAPR enhanced S-SSS and random QPSK over 4 RB-sets. 
[image: ]
2. The number of RB-sets that S-SSB can repeat is subject to UE capability, if UE can transmit on a large quantity of RB-sets, then the UE may be required to support higher PAPR.
[L] Proposal 6-1
For Opt-1 in Alt 2, the text may need to be updated to “The Tx power for each PSFCH RB is not larger…” since we are talking about Tx power per RB for K3 A/N carrying RBs.

	xiaomi
	Thanks for moderator’s summary, we have comments on proposal 4-6.
Proposal 4-6： 
Thank moderator for adding Alt 1-4.
For Alt 1-4, total power on one common interlace is lower than the total power on K3 dedicated PRB(s) , please find the following details:
P1 is the total power on the K3 dedicated PRBs, and P2 is the total power on one common interlace. P1 and P2 are determined by the following formula 1 and formula 2 respectively, where K3 is the number of the dedicated PRBs, and m is the number of the common PRBs, and the parameter PO,PSFCH , αPSFCH  and the determination of PL in legacy sidelink can be reused. Meanwhile, one new preconfigured parameter offset β is introduced to guarantee that P1 is higher than the P2. The power of one PSFCH transmission  is the sum of P1 and P2. 
This method improve the coverage of one PSFCH transmission in K3 dedicated PRBs indeed, and the leagcy sidelink procedure to determine a number   of simultaneous PSFCH transmissions can be reused.

       Formula 1  

       Formula 2

	LGE
	On Proposal 4-3, please let me try to clarify the Alt 2 as follows:
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· a PSFCH resource (PRB index and CS pair) for a PSFCH transmission is determined as specified in Section 16.3.0 of TS38.213 for PSFCH transmission on the anchor RB.
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for a PSCCH/PSSCH transmission

On Proposal 5-3, since the number of S-SSB repetitions within a RB set could be different, all the descriptions needs to be updated accordingly. 

· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where  if the total transmit power of S-SSB repetitions on the used RB sets exceeds P_CMAX
[LGE: In our understanding, for the non-power limited case, there is no reason to use all the remaining powers for the S-SSB TX on the non-anchor RB set(s).]
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, } 10log(N)++10log(Ni), where Ni is the number of S-SSB repetition on the non-anchor RB set, and N_i can be different across RB sets depending on the discussion on the S-SSB repetition configuration issue. 


On proposal 3-1, according to the agreed definition of the sub-channel for the IRB, it is 1 or 2 interlaces of each RB set. In this case, for K=1, the number of subchannels would be in general 10. Then, the Alt 2 does not work. To be specific, if the L_RBset is 3, is no longer integer. 

· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one each RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one each RB set for one PSCCH/PSSCH transmission 

We think that it would be enough to update the definition of candidate-single slot resource.
A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j within a set of  contiguous sub-channels with RB-set z+k in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool

On Proposal 2-1, another alternative can be added. 

· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Alt 5: No specification change is needed for this purpose.

On Proposal 5-5, I’d like to clarify the details. 

· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Value of N and value of gap are (pre)configured for each RB set



	OPPO 
	I think the MAC layer indicating available RB set list to PHY layer is applicable to all 3 alternatives so that it should be a separate bullet. 

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Alt C: MAC layer indicates both  and available RB set list to PHY layer
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· MAC layer indidates available RB set list to PHY layer
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174


	Vivo/vivo2
	[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N)}
[vivo]: if this parameter  is fixed to 10lg(N), it means that  is equally divided to N S-SSB repetitions on the anchor RB set when  is smaller than the DL based PC, there will be no power left for the non-anchor RB sets. In this case, the following alternatives for non-anchor RB sets cannot work. We assume that fixing  to 10lg(N) is to guarantee the power allocated for the anchor RB set for this case, is this correct understanding?
[vivo2] we prefer the previous version that value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }, this has more flexibility for S-SSB transmission
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where 
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }

· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
[vivo]not sure if (with N=1) is only applicable to the formula , or if this bullet is assuming that there is always one S-SSB on the anchor RB set. If it is the first case, suggest using a different notation (e.g., N’) bccause N has been defined as the number of repetitions in the end of this proposal. If it is the latter case, it seems N=1 is conflicted with N values discussed in [M] Proposal 5-1 where N= {2, 3, 4, 5, …, 9} is proposed, and this alt is applicable only when there is no OCB regulation
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· W is the total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
[vivo]suggest to change ‘including SL sync source’->’that allows S-SSB transmission’. In R16, even if sync resource is configured on a carrier, UE will transmit S-SSB only when the PSBCH-RSRP measurement result of the selected sync reference is below the value a corresponding threshold, i.e, syncTxThreshIC or syncTxThreshOoC, otherwise, UE may not be allowed to transmit S-SSB
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets


	LGE, ZTE, vivo, DCM
	· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· The necessary change is as follows: 

A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool each RB set for PSFCH transmission with conflict information in a PRB of the resource pool each RB set.

For a number of  sub-channels for the resource pool RB set k,  where  is the number of RB sets of the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 


	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting lowest sub-channel index within lowest RB set of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the    PRBs are associated with the  sub-channels of the corresponding PSSCH
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the   PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  


· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· FFS: detailed steps to determine PSFCH resources for a PSCCH/PSSCH transmission





	LGE3
	I’d like to try to make a form of proposals according to FL’s guidance as follows:

· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
· Rel-16/17 (PSSCH slot, subchannel)-to-(PSFCH PRB subset determination rule is applied to each RB set
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy


	CATT/GOHIGH
	Proposal 4-3:
Following the legacy PSFCH resource mapping mechanism, there is a restriction on the number of PRB for PSFCH within a resource pool
The UE expects that  is a multiple of .

Based on above text, we think this restriction should be also used in SL-U, that is the number of PRB of PSFCH within a RB set should also have this restriction, the updated alt 1 is as following.
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subset is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set.
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot”
· 




	
	

	
	

	
	



3.6 [Closed] Proposals for Wednesday online
Agreement
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”:
· Support Alt 1 below, further support:
· Legacy PSSCH-PSFCH mapping is reused by replacing “resource pool-level mapping” with “RB set-level mapping”, 
· Note:
· Alt 1: Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· Alt 2: PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool

[image: ]

[H] Proposal 4-8 (N PSFCH occasions, on different slots)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)” and “For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)”, support:
· Slot index of 1st PSFCH occasion (denoted as slot k) of a PSCCH/PSSCH transmission is determined in the same way as legacy NR SL
· The nth PSFCH occasion is in slot 
· Down-select one of followings in RAN1#114:
· Alt 1: P is equal to the (pre-)configured PSFCH periodicity, i.e., P is provided by sl-PSFCH-Period
· Alt 2: P is separately (pre-)configured, and is integer number of PSFCH periodicity
· FFS value range
· 
· Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N [orthogonal] PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)
· Within this RB set, for one sub-channel on one slot of PSCCH/PSSCH transmission, its nth PSFCH occasion includes PRBs belonging to above set#n in slot  
· FFS: whether to use 1 or N bitmap to indicate resource for N candidate PSFCH occasion(s), respectively

[M] Proposal 4-9 (N PSFCH occasions, Tx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding UE behaviour on transmitting PSFCH:
· Support Alt 2 below
· Note:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 

[M] Proposal 5-2 (S-SSB, additional occasion)
Regarding “Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Down-select one of followings:
· Alt1: Gap_2 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Alt2: Gap_2 is fixed to 0
· Alt3: Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1
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(above table is from MTK R1-2308075)
[M] Proposal 5-1 (S-SSB, repetition, gap and N)
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per SL-BWP from {0, 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per SL-BWP from {2, 3, 4, 5, …, 9}

[M] Proposal 3-3 (IRB, mapping to PRB)
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· The PSCCH modulation symbols are mapped sequentially over the PRBs of a sub-channel, regardless the number of interlace within one sub-channel
· The PSSCH modulation symbols are mapped sequentially over the PRBs among all the allocated PRBs for PSSCH transmission, regardless the number of interlace within one sub-channel and number of allocated sub-channels

[M] Proposal 3-1 (IRB, PHY resource candidate)
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission:
· Down-select one of the following in RAN1#114:
· Alt A: MAC layer indicates both and  to PHY layer, where  is the number of used RB sets for one PSCCH/PSSCH transmission
· Regarding  in TS 38.214 Clause 8.1.4, down-select one of the followings in RAN1#114:
· Alt 1:  is “the number of sub-channels within one each RB set to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Alt 2:  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· Note: 
· Note:  is the number of used sub-channels within one each RB set for one PSCCH/PSSCH transmission 
· Alt B: MAC layer indicates only  to PHY layer
·  is “the number of sub-channels within all RB sets (pre-)configured in this resource pool”
· Alt C: MAC layer indicates both  and available an RB set list to PHY layer
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”
· This RB set list is to be used for resource selection, and does not include RB set where C-LBT failure was detected
· Resources from the RB set where C-LBT failure was detected are not reported to MAC layer.
· Note: RAN1 assumes “MAC informs PHY of the RB set information where SL C-LBT failure was detected” as per RAN2’s LS in R1-2306174

==
FL’s note: An example for Alt A + Alt 1 is:
· E.g., assume RP includes 4 RB sets, assume =2, 
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
FL’s note: An example for Alt B is:
· E.g., assume RP includes 4 RB sets, assume =4
· Then, PHY reports all the following types of candidate resource(s) to MAC:
· Type 1: A candidate resource which occupies 1 RB set and occupies 4 sub-channels in 1 RB set (4*1=4)
· Type 2: A candidate resource which occupies 2 RB sets and occupies 2 sub-channels in each of the 2 RB sets (2*2=4)
· Type 3: A candidate resource which occupies 4 RB sets and occupies 1 sub-channels in each of the 4 RB sets (1*4=4)
FL’s note: @CATT, Alt C is added based on your comment, please check whether Alt C is your intention and update Alt C if needed.

[H] Proposal 2-1 (AGC, Tx/Rx UE behaviour)
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, the PSCCH/PSSCH transmission has 1 or 2 AGC symbols
· Down-select one of the followings in RAN1#114:
· Alt 1: this is subject to explicit (pre-)configuration
· Alt 2: this is subject to implicit (pre-)configuration
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 3: this is subject to some conditions
· 2 AGC symbols are applied if the resource pool is composed of more than 1 RB set, or a single AGC symbol is applied if the resource pool is composed of 1 RB set
· Alt 4: this is subject to 1 bit signalling in 1st SCI
· Regarding Rx UE behaviour:
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot
· Note: AGC symbol is duplication of next symbol

[M] Proposal 4-10 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· For groupcast option 1 (NACK only): 
· Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), 10lg(N)+1, 10lg(N)+2, …, }
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 1-4:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, if the total transmit power of S-SSB repetitions on the used RB sets exceeds PCMAX, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above Alt 1-4 is added based on comment from LGE.
FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
[bookmark: _Toc137056434][bookmark: _Toc45699233][bookmark: _Toc36498205]16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
..
[bookmark: _Toc137056437][bookmark: _Toc45699236][bookmark: _Toc36498208][bookmark: _Toc29917333][bookmark: _Toc29899597][bookmark: _Toc29899179][bookmark: _Toc29894880]16.2.3	PSFCH
…
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions




[M] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH-PSFCH mapping and K3 dedicated PRB(s), down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot”, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) RB set first, dedicated PRB subset(s) RB set second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
· Rel-16/17 (PSSCH slot, subchannel)-to-(PSFCH PRB subset determination rule is applied to each RB set
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}	Comment by Mixiang: Proponent of Alt2, I’m not sure whether Step 2 is needed or needs any update, because LGE’s latest comment only mentioned Step 1.
Please double check, and make Alt 2 clear, complete, and correct. It’s very important!
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is expected by up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Alt 2 is updated based on comment from LGE/vivo/DCM/ZTE.
FL’s comment: above Alt 1 is illustrated below.
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	(TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

==
[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· (pre-)configure an offset between total power on one common interlace and total power on K3 dedicated PRB(s)
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Down-select
· Alt 2-1: Configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions
· Alt 2-2: Value of N and value of gap are (pre-)configured for each RB set

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH RB is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated, down-select one of followings: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.

3.7 [Closed] Proposals before Thursday offline
[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH-PSFCH mapping and K3 dedicated PRB(s), down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot”, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) RB set first, dedicated PRB subset(s) RB set second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
· Rel-16/17 (PSSCH slot, subchannel)-to-(PSFCH PRB subset determination rule is applied to each RB set
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is expected by up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Alt 2 is updated based on comment from LGE/vivo/DCM/ZTE. Please double check.
FL’s comment: above Alt 1 is illustrated below.
[image: ]


	(TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), 10lg(N)+1, 10lg(N)+2, …, }
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 1-4:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, if the total transmit power of S-SSB repetitions on the used RB sets exceeds PCMAX, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above Alt 1-4 is added based on comment from LGE.
FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
..
16.2.3	PSFCH
…
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-10-1 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)
· For groupcast option 2 (ACK/NACK): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

[M] Proposal 4-10-2 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For groupcast option 1 (NACK only): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

FL’s note: in legacy spec, PSFCH monitoring behavior is specified as bellow.
	(TS 38.213)
16.3.1	UE procedure for receiving PSFCH with control information 
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource. 




==
[image: ]
[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[M] Proposal 6-5 (CRB, Lsubc)
For contiguous RB-based PSSCH transmission:
· MAC layer indicates only  to PHY layer as in legacy NR SL
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”

FL’s note: the above proposal is to clarify LsubCH in case of CRB case. Legacy spec is copied below.
	[bookmark: _Toc137117198][bookmark: _Toc45810655][bookmark: _Toc36645606][bookmark: _Toc29674376][bookmark: _Toc29673383][bookmark: _Toc29673242](TS 38.214)
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
…



==
[L] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

==
[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· (pre-)configure an offset between total power on one common interlace and total power on K3 dedicated PRB(s)
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Down-select
· Alt 2-1: Configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions
· Alt 2-2: Value of N and value of gap are (pre-)configured for each RB set

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH RB is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated, down-select one of followings: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.
	Company
	Comments

	QC
	Proposal 4-3
· For the resource pool with multiple RB-sets, it is preferrable that the PSFCH transmission occupies the same RB-set as the PSSCH transmission so that COT sharing from PSSCH transmission to PSFCH transmission is possible. Hence, we need separate PSFCH RB-set mapping rule which makes the PSSCH and the corresponding PSFCH in the same RB-set. We suggest to update alt 1 or make it as another alternative as follows:


Alt 1’:  
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH
· ………..(same as Alt1)
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources within the leading PSFCH RB-set as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· …(same as Alt1)
· ….(same as Alt1)
· The PSFCH resources are indexed according to dedicated PRB subset(s) first, RB set second, cyclic shift pair index third second rule.
· …….(same as Alt1)
· For PSFCH lead RB-set determination, the leading RB-set of PSCCH/PSSCH and the leading PSFCH RB-set are in the same RB-set. Within the leading PSFCH RB-set, the PSSCH to PSFCH mapping is performed as described above.
     
· To maintain the PSSCH wideband COT across PSFCH occasions, it is also preferred that the PSFCH responding UE can transmit PSFCH across all the RB-set that PSSCH occupies. We may consider adding the following bullet as well:
“PSFCH transmission may repeated in all the RB-sets that PSSCH occupies for wideband COT continuation. After PSFCH resource is determined in the leading PSFCH RB-set, one can simply repeat PSFCH waveform in all the RB-sets that the associated PSSCH occupies.”
[H] Proposal 4-4
We believe the following alternative Alt 3 works better 
· Alt 3: Map to a dedicated cyclic shift pair subset
· Step 1: UE determines the (pre-)configured dedicated cyclic set  for current PSFCH occasion
· Step 2: Index  dedicated CS pairs, based on CS pair index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated CS pairs of one interlace forms a dedicated CS pair subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to a dedicated CS pair subset above
· *Note: one interlace may contains up to 6 CS pair resources


	
	

	
	



3.8 [Closed] Proposals for Thursday offline
[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH-PSFCH mapping and K3 dedicated PRB(s), down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot”, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) RB set first, dedicated PRB subset(s) RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH tranmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· [FFS: how UE determines the nth PSFCH transmission PRBs for a PSCCH/PSSCH transmission]
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
· Rel-16/17 (PSSCH slot, subchannel)-to-(PSFCH PRB subset determination rule is applied to each RB set
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· [It is expected by (pre-)configuration that the above PRB {k+z, …, k+(K3-1)*z} are within each RB set]
· Note: it is expected by up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· [It is expected by (pre-)configuration to ensure “Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)”]
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Alt 2 is updated based on comment from LGE/vivo/DCM/ZTE. Please double check.
FL’s comment: above Alt 1 is illustrated below.
[image: ]


	(TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), 10lg(N)+1, 10lg(N)+2, …, }
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 1-4:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, if the total transmit power of S-SSB repetitions on the used RB sets exceeds PCMAX, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above Alt 1-4 is added based on comment from LGE.
FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
..
16.2.3	PSFCH
…
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-10-1 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)
· For groupcast option 2 (ACK/NACK): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

[M] Proposal 4-10-2 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For groupcast option 1 (NACK only): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

FL’s note: in legacy spec, PSFCH monitoring behavior is specified as bellow.
	(TS 38.213)
16.3.1	UE procedure for receiving PSFCH with control information 
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource. 




==
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[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[M] Proposal 6-5 (CRB, Lsubc)
For contiguous RB-based PSSCH transmission:
· MAC layer indicates only  to PHY layer as in legacy NR SL
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”

FL’s note: the above proposal is to clarify LsubCH in case of CRB case. Legacy spec is copied below.
	(TS 38.214)
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
…



==
[L] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

==
[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· (pre-)configure an offset between total power on one common interlace and total power on K3 dedicated PRB(s)
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Down-select
· Alt 2-1: Configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions
· Alt 2-2: Value of N and value of gap are (pre-)configured for each RB set

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH RB is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated, down-select one of followings: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.
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3.9 [Closed] Proposals before Thursday online
[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH-PSFCH mapping and K3 dedicated PRB(s), down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated PRB subset(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated PRB subset(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) RB set first, dedicated PRB subset(s) RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· [FFS: how UE determines the nth PSFCH transmission PRBs for a PSCCH/PSSCH transmission]
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
· Rel-16/17 (PSSCH slot, subchannel)-to-(PSFCH anchor PRB subset determination rule is applied to each RB set
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  dedicated PRB subset(s) are associated with the lowest sub-channel of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to RB set first, dedicated PRB subset(s) second, cyclic shift pair index third rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· [It is expected by (pre-)configuration that the above PRB {k+z, …, k+(K3-1)*z} are within each RB set]
· Note: it is expected by up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· [It is expected by (pre-)configuration to ensure “Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)”]
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Alt 2 is updated based on comment from LGE/vivo/DCM/ZTE. Please double check.
FL’s comment: above Alt 1 is illustrated below.
[image: ]


	(TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), 10lg(N)+1, 10lg(N)+2, …, }
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 1-4:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, if the total transmit power of S-SSB repetitions on the used RB sets exceeds PCMAX, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above Alt 1-4 is added based on comment from LGE.
FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
..
16.2.3	PSFCH
…
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-10-1 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)
· For groupcast option 2 (ACK/NACK): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

[M] Proposal 4-10-2 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For groupcast option 1 (NACK only): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

FL’s note: in legacy spec, PSFCH monitoring behavior is specified as bellow.
	(TS 38.213)
16.3.1	UE procedure for receiving PSFCH with control information 
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource. 




==
[image: ]
[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[M] Proposal 6-5 (CRB, Lsubc)
For contiguous RB-based PSSCH transmission:
· MAC layer indicates only  to PHY layer as in legacy NR SL
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”

FL’s note: the above proposal is to clarify LsubCH in case of CRB case. Legacy spec is copied below.
	(TS 38.214)
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
…



==
[L] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

==
[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· (pre-)configure an offset between total power on one common interlace and total power on K3 dedicated PRB(s)
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Down-select
· Alt 2-1: Configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions
· Alt 2-2: Value of N and value of gap are (pre-)configured for each RB set

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH RB is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated, down-select one of followings: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.
	Company
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3.10 Proposals for Thursday online
[H] Proposal 4-3 (PSFCH, Alt 1-1b, PSSCH-PSFCH mapping)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, regarding mapping between PSSCH-PSFCH mapping and K3 dedicated PRB(s), down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated PRB subset
· Within one RB set, for mapping between “one sub-channel on one slot” to “PRBs for PSFCH”
· Step 1: For nth PSFCH occasion, UE determines the (pre-)configured dedicated PRB set set#n
· , N refers to “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”
· Step 2: Index dedicated PRBs in set#n, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, every K3 dedicated PRBs forms a dedicated PRB subset
· The total number of dedicated PRB subsets is  , and UE expects that  is a multiple of ().
·  is the number of sub-channels within one RB set
·  is the (pre-)configured PSFCH periodicity
· i is RB set index
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that “one sub-channel on one slot” is mapped to one or multiple dedicated PRB subset(s) above
· Note: “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission” as per previous agreement
· Let  denote the number of dedicated PRB subset(s) for “one sub-channel on one slot” on RB set i, i.e., 
· 
· For a PSCCH/PSSCH transmission, UE determines PSFCH resources as below
· For this PSCCH/PSSCH transmission, the total number of PSFCH resources is , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  
· 
· and the  dedicated PRB subset(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  
· X is the total number of all dedicated PRB subset(s) corresponding all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· and the X dedicated PRB subset(s) are associated with the  sub-channels of the corresponding PSSCH, where  is the total number of all allocated sub-channels on all allocated RB sets of the corresponding PSSCH
· The PSFCH resources are indexed according to dedicated PRB subset(s) RB set first, dedicated PRB subset(s) RB set second, cyclic shift pair index third rule.
· The PSFCH resources are within the RB set(s) of PSCCH/PSSCH transmission
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Alt 2: Map to anchor RB, and extend to a dedicated PRB subset
· [FFS: how UE determines the nth PSFCH transmission PRBs for a PSCCH/PSSCH transmission]
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· For RB set k, UE is provided with  PRBs for PSFCH transmission, where  and  is the number of RB sets of the resource pool
·  PRBs are selected based on Rel-16/17 rule 
· For PSCCH/PSSCH transmission the total number of PSFCH resources is  , where  is the number of (pre-)configured cyclic shift pairs
· if sl-PSFCH-CandidateResourceType is configured as startSubCH,
·  and the  anchor PRB(s) are associated with the lowest sub-channel index of lowest RB set of the corresponding PSSCH 
· if sl-PSFCH-CandidateResourceType is configured as allocSubCH,
·  and the   PRBs are associated with the  sub-channels of the corresponding PSSCH
· The PSFCH resources are indexed according to anchor PRB first , cyclic shift pair index second rule.
· UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception as , where  are same as legacy
· Step 2: Assume anchor PRB is in PRB index k, then UE determines K3 dedicated PRB(s) are PRB {k, k+z, …, k+(K3-1)*z}
· z is the number of interlaces, i.e., z=10 for 15kHz, z=5 for 30kHz
· The PSFCH sequence on the anchor RB is duplicated to be mapped on the above (K3-1) dedicated PRBs
· Note: above PRB {k+z, …, k+(K3-1)*z} are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· It is expected by (pre-)configuration that the above PRB {k+z, …, k+(K3-1)*z} are within each RB set
· Note: it is expected by up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement
· [bookmark: _GoBack]It is expected by (pre-)configuration to ensure “Within a slot including PSFCH, for each RB set, the (pre-)configured PRBs for PSFCH transmission on this RB set are divided into N different PRB sets (denoted as set#1, set#2, …, set#N), which are associated with N candidate PSFCH occasion(s)” as per previous agreement
· Note: UE expects the number of available dedicated PRBs based on (pre-)configured bitmap sl-PSFCH-RB-Set within one interlace within one RB set is an integer multiple of K3

FL’s comment:
· Above Alt 1 is updated mainly based on reusing legacy PSSCH-PSFCH mapping rule (see yellow parts below in TS 38.213). Please double check.
· Alt 2 is updated based on comment from LGE/vivo/DCM/ZTE. Please double check.
FL’s comment: above Alt 1 is illustrated below.
[image: ]


	(TS 38.213)
16.3.0	UE procedure for transmitting PSFCH with control information
…
A UE is provided by sl-PSFCH-RB-Set a set of  PRBs in a resource pool for PSFCH transmission with HARQ-ACK information in a PRB of the resource pool. A UE can be provided by sl-RB-SetPSFCH a set of  PRBs in a resource pool for PSFCH transmission with conflict information in a PRB of the resource pool. A UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels for the resource pool, provided by sl-NumSubchannel, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
The second OFDM symbol  of PSFCH transmission in a slot is defined as .
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission with HARQ-ACK information in response to a PSSCH reception or with conflict information corresponding to a reserved resource as  where  is a physical layer source ID provided by SCI format 2-A/2-B/2-C [5, TS 38.212] scheduling the PSSCH reception, or by SCI format 2-A/2-B/2-C with corresponding SCI format 1-A reserving the resource from another UE to be provided with the conflict information. For HARQ-ACK information,  is the identity of the UE receiving the PSSCH as indicated by higher layers if the UE detects a SCI format 2-A with Cast type indicator field value of "01"; otherwise,  is zero. For conflict information,  is zero.
…



==

[H] Proposal 4-4 (PSFCH, Alt 2-3a, PSSCH-PSFCH mapping), hold on for now, to be discussed after Proposal 4-3 is determined
In “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”, regarding PSSCH-PSFCH mapping, down-select one of followings in RAN1#114:
· Alt 1: Map to a dedicated interlace
· Step 1: UE determines the (pre-)configured dedicated PRB set  for current PSFCH occasion
· Step 2: Index  dedicated PRBs, based on PRB index in an interlace first and interlace index second rule
· Step 3: After indexing in Step 2, all dedicated PRBs of one interlace forms a dedicated PRB subset
· Step 4: Legacy PSSCH-PSFCH mapping is reused with changes that each PSCCH/PSSCH candidate is mapped to one or multiple dedicated PRB subset(s) above
· On the dedicated interlace, multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· Alt 2: Map to anchor RB, and extend to a dedicated interlace
· Step 1: UE determines one anchor PRB for PSFCH transmission as per legacy PSSCH-PSFCH mapping rule 
· The set of anchor PRBs is the set of PRBs indicated as “1” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Step 2: Assume anchor PRB is in PRB index k, then UE determines the dedicated interlace as the interlace containing PRB k 
· Note: above PRBs are subset of PRBs indicated as “0” as per (pre-)configured bitmap sl-PSFCH-RB-Set
· Note: it is up to (pre-)configuration of bitmap to ensure “PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission” as per previous agreement

[H] Proposal 5-3 (S-SSB, power on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), 10lg(N)+1, 10lg(N)+2, …, }
· Note: if  is always 0 then the parameter does not need to be defined
· On non-anchor RB set, down-select one of the followings
· Alt 1-1:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets subject to DL pathloss, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 1-2: 
· On non-anchor RB set, there is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· value range of  is: {10lg(N), 10lg(N) + 1, 10lg(N) + 2, …, }
· Alt 1-3:
· UE first allocates power to anchor RB set, assume the power is 
· Then, UE allocates remaining power  equally to all other used RB sets, where  (with N=1)
· Alt 1-4:
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, if the total transmit power of S-SSB repetitions on the used RB sets exceeds PCMAX, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· Alt 2-1: 
· There is an offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm]
· 
· In above Alts, M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets including SL sync resource within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

FL’s note: above Alt 1-4 is added based on comment from LGE.
FL’s note: above last bullet is added based on comment from LGE, it’s similar as PSFCH as below.
	(from TS 38.213)
16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
..
16.2.3	PSFCH
…
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions first with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  where , for , is a number of PSFCHs with priority value  for PSFCH with HARQ-ACK information and , for , is a number of PSFCHs with priority value  for PSFCH with conflict information and  is defined as 
-	the largest value satisfying  where  is determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in , if any
-	zero, otherwise
and
	 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions



[M] Proposal 4-10-1 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)
· For groupcast option 2 (ACK/NACK): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

[M] Proposal 4-10-2 (N PSFCH occasions, Rx UE behaviour)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For groupcast option 1 (NACK only): 
· Monitor: down-select one of followings
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Alt 2: it is up to UE implementation to monitor 1 or multiple candidate PSFCH occasion(s)

FL’s note: in legacy spec, PSFCH monitoring behavior is specified as bellow.
	(TS 38.213)
16.3.1	UE procedure for receiving PSFCH with control information 
A UE that transmitted a PSSCH scheduled by a SCI format 2-A/2-B/2-C that indicates HARQ feedback enabled, attempts to receive associated PSFCHs with HARQ-ACK information according to PSFCH resources determined as described in clause 16.3.0. The UE determines an ACK or a NACK value for HARQ-ACK information provided in each PSFCH resource as described in [8-4, TS 38.101-4]. The UE does not determine both an ACK value and a NACK value at a same time for a PSFCH resource. 




==
[image: ]
[M] Proposal 3-2 (CRB, sub-channel including guardband PRB)
Regarding “For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3” and “Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission”, down-select one of the followings in RAN1#114:
· Alt A: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is excluded
· Down-select one of the followings in RAN1#114
· Alt 1: such exclusion is performed in PHY layer
· Alt 1-1: Such candidate resource is excluded from the initial set  in Step 4
· Alt 1-2: Such candidate resource is excluded in Step 1
· Alt 2: such exclusion is performed in MAC layer
· MAC layer does not select such candidate resource
· [Alt B: Candidate resource, whose lowest sub-channel includes intra-cell guardband PRBs, is not excluded]
· If such candidate resource is selected by MAC layers, its PSCCH is mapped to the lowest sub-channel that not including guardband PRBs within sub-channels occupied by PSSCH

[M] Proposal 6-5 (CRB, Lsubc)
For contiguous RB-based PSSCH transmission:
· MAC layer indicates only  to PHY layer as in legacy NR SL
·  is “the number of sub-channels within all used RB sets to be used for the PSSCH/PSCCH transmission in a slot”

FL’s note: the above proposal is to clarify LsubCH in case of CRB case. Legacy spec is copied below.
	(TS 38.214)
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
…



==
[L] Proposal 4-5 (PSFCH, COT interruption)
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings in RAN1#114:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· Such PSFCH occasion(s) is indicated by COT initiating UE
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· For “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”
· Such PSFCH-like signal is PSFCH sequence on common interlace
· For “Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace”
· Down-select on of followings:
· Alt 1: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured interlace
· Alt 2: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt 3: Such PSFCH-like signal is a PSFCH sequence on a (pre-)configured PSFCH resource
· Alt 4: no optimization for this case
· For the case where OCB is not required and legacy PSFCH format is used
· Down-select on of followings:
· Alt A: Such PSFCH-like signal is PSFCH sequence on a (pre-)configured PRB
· Alt B: Such PSFCH-like signal is a PSFCH sequence on an unused PSFCH resource
· FFS: how to determine whether a PSFCH resource is used or unused, e.g., this unused PSFCH resource is the UE’s own unused PSFCH resource, etc.
· Randomly pick among PSFCH resources associated with UE's own empty slot/subchannel mapped to that PSFCH occasion.
· Alt C: no optimization for this case
· For above PSFCH sequence, the cyclic shift is up to UE implementation
· Option 3: no optimization for this case
· Option 4: The UE may transmit during the gap intended for PSFCH transmission, what to transmit is up to UE implementation
· FFS details, e.g., on which PSFCH PRB(s)

==
[L] Proposal 4-6 (PSFCH, Alt 1-1b, power on common PRB)
In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· When UE transmits multiple PSFCH, the power on common PRBs are not accumulated 
· Down-select one of the followings in RAN1#114
· Alt 1: Power on one common PRB can be lower than power on one dedicated PRB
· Alt 1-1: (pre-)configure an offset between power on one dedicated PRB and average power on all PRBs
· Alt 1-2: (pre-)configure an offset between power on one common PRB and power on one dedicated PRB
· Alt 1-3: (pre-)configure two maximum power for power on one common PRB and power on one dedicated PRB, respectively
· Alt 1-4: Total power on one common interlace is lower than the total power on K3 dedicated PRB(s)
· FFS details
· (pre-)configure an offset between total power on one common interlace and total power on K3 dedicated PRB(s)
· Alt 2: Power on one common PRB is the same as the power on one dedicated PRB

==
[L] Proposal 2-2 (Tx UE behaviour on using 1st or 2nd starting symbol)
Regarding Tx UE behaviour, for either COT initiating or COT sharing:
· For the slots of a COT except the 1st slot, Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission, at least for transmission with no greater than 16us gap from the previous transmission by any UE.

[L] Proposal 5-5 (S-SSB, location on multiple RB sets)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Alt 1: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· Alt 2: Locations of S-SSB repetitions in each RB set can be different as the locations of S-SSB repetitions in the anchor RB set
· FFS details
· Down-select
· Alt 2-1: Configure the RB offsets between the 1st S-SSB repetition and the starting PRB of respective RB-set, and the gap between S-SSB repetitions
· Alt 2-2: Value of N and value of gap are (pre-)configured for each RB set

[L] Proposal 5-6 (S-SSB, PAPR)
Regarding “UE may transmit S-SSB repetition in more than one RB set”, down-select one of the followings in RAN1#114:
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· The S-SSB indicated by sl-AbsoluteFrequencySSB-r16 uses 
· The kth repetition uses “ + k”, where 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 2: phase adjustment among repetitions
· Phase adjustment sequence is ZC sequence with root index , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB
· Note the S-SSB indicated by sl-AbsoluteFrequencySSB-r16 is not applied with phase adjustment with 
· N is the number of repetitions in one RB set
·  is the number of RB sets for S-SSB transmission
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)
· Scrambling sequence is Gold sequence with , where
·  is the S-SSB repetition number index,  is 0 for S-SSB indicated by sl-AbsoluteFrequencySSB-r16, and  equals to 1 to -1 for the repetitions of the S-SSB, 
· N is the number of repetitions in one RB set.
·  is the number of RB sets for S-SSB transmission
· Note: PSBCH/S-PSS/S-SSS indicated by sl-AbsoluteFrequencySSB-r16 remains unchanged

[L] Proposal 6-1 (power control, PSD limit)
Considering PSD limit in unlicensed spectrum regulation, down-select one of followings:
· Alt 1: RAN1 does not pursue specific enhancements on power control formulas of PSCCH/PSSCH/S-SSB/PSFCH to reflect PSD limit, i.e., RAN1 assumes PSD limit can be satisfied by other ways, e.g., UE implementation, etc.
· Alt 2: RAN1 updates power control formulas of PSCCH/PSSCH/S-SSB/PSFCH by taking PSD limit into account
· Down-select one of followings in RAN1#114:
· Opt-1: The Tx power for each PSFCH RB is not larger than Ppsfch,PSD = PPSD/Nmax_psfch_per_MHz, where PPSD is the PSD limit per MHz, and Nmax_psfch_per_MHz is the max number of PSFCH RBs in one MHz.
· Opt-2: The UE drops some of the PSFCHs iteratively based on the existing PSFCH prioritization rule until the PSD limit is met.

[L] Proposal 4-11 (N PSFCH occasions, HARQ RTT, z=a+b)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool”:
· Down-select one of followings in RAN1#114:
· Alt 1: Z is updated as Z=a + b + c, where 
· a and b remain the same as legacy NR SL
· c is the time gap between the first candidate PSFCH occasion and the last candidate PSFCH occasion for the corresponding PSCCH/PSSCH transmission.
· Alt 2: Z = a + b, where
· a is re-defined as: a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the last corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
· b remains the same as legacy NR SL
· Alt 3: no update on Z, i.e., a and b remain the same as legacy NR SL
· Note: the meaning of a and b in legacy NR SL is
· a is the time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources
· b is the time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

[L] Proposal 4-12 (N PSFCH occasions, HARQ RTT, Mode 1)
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding “the reference slot n for PUCCH transmission to report HARQ in Mode 1”:
· Down-select one of followings in RAN1#114:
· Alt 1: slot n is updated as the slot containing the last candidate PSFCH occasion
· Alt 2: multiple PUCCH transmission occasions are supported corresponding to the multiple candidate PSFCH occasions for one PSCCH/PSSCH transmission
· Alt 3: no update on slot n

[L] Proposal 6-2 (60kHz SCS)
Regarding 60kHz SCS:
· For PSCCH/PSSCH: 
· RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For PSFCH, down-select one of followings in RAN1#114
· Alt 1: Each PSFCH transmission occupies K dedicated PRB(s) and 2 common PRBs
· K is (pre-)configured from {1,2,5}
· 2 common PRBs locate at the two edges of a RB set
· Alt 2: RAN1 does not pursue additional enhancements to support 60 kHz SCS
· For S-SSB, down-select one of followings in RAN1#114
· Alt A: Transmit legacy S-PSS/S-SSS/PSBCH 2 times by repetition in frequency domain, and the 2 repetitions locate at the two edges of a RB set
· Alt B: RAN1 does not pursue additional enhancements to support 60 kHz SCS

[L] Proposal 4-13 (N PSFCH occasions, in different RB sets of the same slot)
Regarding “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, down-select one of the followings in RAN1#114:
· Alt 1: Do not support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· Alt 2: Support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot
· FFS details

[L] Proposal 1-1 (guardband PRB)
Regarding PRBs within intra-cell guard band:
· Such PRBs are not used for PSFCH transmission
· Such PRBs are not used for S-SSB transmission

[L] Proposal 1-2 (sub-set of one RB set)
Down-select one of the followings in RAN1#114:
· Alt 1: Do not support one SL resource pool includes sub-set of PRBs of one RB set.
· Alt 2: For interlace RB-based PSSCH transmission, support one SL resource pool includes sub-set of PRBs of one RB set.
· FFS details, e.g., mapping between sub-channel and interlace, etc.

[L] Proposal 6-3 (DCI 3_0)
· DCI format 3_0 is updated to include the field of “lowest index of the RB set allocation to the initial transmission”.
· For interlace RB-based PSSCH transmission, Sidelink configured grant Type 1 configuration provides a new RRC parameter sl-StartRBsetCG-Type1 to indicate starting RB set index of the sidelink configured Type 1

FL’s comment: above Proposal 6-3 is added based on comment from Apple and Sharp.

[L] Proposal 6-4 (RSSI)
Considering two starting symbols within a slot, the definition of SL RSSI is updated, down-select one of followings: 
· Option 1: SL RSSI is re-defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting OFDM symbol and the 2nd candidate starting OFDM symbol.
· Option 2: SL RSSI is re-defined as max {SL RSSI-1, SL RSSI-2}, where
· SL RSSI-1 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH except the 1st candidate starting symbol and the 2nd candidate starting symbols.
· SL RSSI-2 is defined as the linear average of the total received power observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH starting from the 2nd OFDM symbol after the 2nd candidate starting symbol.
· Option 3: The OFDM symbols used for SL RSSI measurement start from the next symbol of the 2nd candidate starting symbol.

FL’s comment: above Proposal 6-4 is given based on comment from CATT and OPPO.
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4 Conclusions
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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

RAN1#112 (February 27 – March 3, 2023)
Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· 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
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· 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

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool

Agreement
Regarding PSFCH transmission with 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 dedicated interlace
· Alt 2-4a: each PSFCH transmission occupies 1 dedicated interlace and adopt PRB-level cyclic shift hopping as in NR-U
· Alt 3-2a: 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
· 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

Agreement
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
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

Agreement
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
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements

Agreement
For S-SSB transmission within 1 RB set, down-select to 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, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.

Working assumption
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined based on a reference number of symbols as follows:
· Option 4: The reference number of symbols is determined by (pre-)configuration
· FFS: value range
· FFS: whether a different reference number of symbols is needed for transmission in a shared COT

Agreement
Down-select one or support both 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
· Note: Companies are encouraged to consider aspects including: S-SSB resource overhead, Tx/Rx UE behavior (e.g., whether any blind detection in Option 2), applicable scenarios, etc.

Agreement
RAN1 further study the followings:
· Whether/how to maintain a COT when the COT contains multiple RB sets and includes S-SSB slot(s), e.g., whether to transmit S-SSB repetitions in more than one RB set, etc.

Agreement
RAN1 further study the followings:
· Whether any updates on power control are necessary considering PSD limit in unlicensed spectrum regulation. 

RAN1#112b-e (April 17 - 26, 2023)
Agreement
Considering PSD limit in unlicensed spectrum regulation, RAN1 further study whether updates on power control is needed especially for PSFCH.

Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· RAN1 down-select one of followings in RAN1#113:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB
· FFS: whether any impact on meeting OCB requirement
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 3-2b: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· K2=2
· K4 is (pre-)configured, FFS value range
· FFS: how to meet PSD limitation
· FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and/or K2 common PRBs, e.g., whether/how they are on the same interlace 
· R16 NR SL PSSCH-PSFCH mapping is reused as baseline, FFS details
· Note: companies are encouraged to give more details and analyze the specification impact
· E.g., whether PSSCH transmissions on non-overlapped resources are mapped to non-orthogonal PSFCH resources, i.e., whether PSFCH collision may happen and whether/how to address it, etc.
· E.g., whether introducing more than 6 CS pairs is needed
· E.g., for group cast option 2, what’s the maximum group size that can be supported
· E.g., how to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”
· FFS: regardless of which Alt above is selected, whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether IBE issue exists and whether/how to address it
· E.g., whether to introduce guardband PRB/RE between common PRB and dedicated PRB


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

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

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:
· Option A: 
· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:
· Option A1: N_ref is a fixed value, e.g., 10, 11
· Option A2: N_ref is (pre-)defined
· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.
· Option A3: N_ref is (pre-)configured
· Option A4: N_ref is dynamically indicated by Tx UE
· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.
· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets

Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration
· FFS value range of N
· FFS detailed design of such N associated candidate PSFCH occasion(s)
· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.
· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)
· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. 
· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them
· FFS other details
· E.g., how to meet the HARQ RTT restriction
· E.g., UE behavior on transmitting PSFCH
· E.g., how to avoid the risk of losing the COT if the COT is interrupted by periodic PSFCH occasions

Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any
· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others
· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, down-select one or more of the followings in RAN1#113:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
· FFS details, e.g., conditions to apply the above Option(s)
· FFS impacts on definition of candidate resource, and resource selection

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols (denoted as L_ref)
· Support the followings
· Alt 1: Support Option 4 only
· Note: the options are as below
· Option 4: The reference number of symbols is determined by (pre-)configuration 
· FFS details, e.g., in TS 38.214 Clause 8.1.3.2, whether L_ref replaces  or sl-LengthSymbols or other usage of L_ref, whether  is determined in the same way as in legacy NR SL, etc.

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, regarding details of mapping between sub-channel and interlace:
· In a resource pool with multiple RB sets, sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.
· In a resource pool, support the following
· At least for the agreed case where one SL resource pool can be (pre-)configured to include integer number of RB sets
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· sub-channel#1 is mapped to K interlace(s) starting from interlace#K, and so on
· At least support that the above K interlace(s) are contiguous
· FFS: whether/how to support the above K interlace(s) are non-contiguous
· FFS: if RAN1 agrees to support that one SL resource pool can be (pre-)configured to include sub-set of PRBs of one RB set, the mapping between sub-channel and interlace for this case will be further discussed
· Interlace is indexed as per NR-U

Agreement
When the SL-BWP contains multiple RB sets, study the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· Alt 1: UE may transmit S-SSB repetition in more than one RB set 
· FFS details, e.g., location of such S-SSB repetition(s) (e.g., (pre-)configured and/or pre-defined), whether/how to address potential power reduction and/or potential fluctuation of PSBCH-RSRP
· FFS: the relationship with UE’s COT
· FFS: the scenario that UE may or may not transmit S-SSB repetition in more than one RB set
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218

Agreement
For S-SSB transmission within 1 RB set, for 15 kHz and 30 kHz SCS, Alt6 is supported:
· Alt 6: Support both Option 3-1(revised) and Option B, and enable one of them by (pre-)configuration
Note: the Options are as below
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR.
· FFS gap of 0
· Option A: Legacy S-SSB
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
· Option B: Legacy S-SSB
· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
Note: Option A and B are applicable in region with no OCB requirement, or with OCB exemption.

Conclusion
Regarding additional candidate S-SSB occasions, in the same S-SSB period, UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s).

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the following:
· Option 1: lowest sub-channel is the sub-channel with smallest sub-channel index

Agreement
Regarding Tx UE behavior, at least when it initiates a COT:
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol
· FFS: whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· FFS applicable scenarios
· e.g., at least for MCSt with no greater than 16us gap
· e.g., at least for transmission with no greater than 16us gap from the previous transmission by any UE
· FFS: Rx UE behavior
FFS: COT sharing case

RAN1#113 (May 22-26, 2023)
Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· One of the following alternatives is (pre-)configured:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured
· Value range for K3 at least includes {1, 2, 5}
· K3 dedicated PRB(s) are on the same interlace
· There can be some guardband PRB(s) between common PRB and dedicated PRB
· FFS details, e.g., whether/how to derive the number of guardband PRB(s), whether to additionally introduce a (pre-)configured gap (including 0), or whether this can be satisfied by (pre-)configuration and there is no additional specification impact (e.g., setting proper bit values in bitmap for PSFCH PRB allocation), etc.
· FFS whether to additionally introduce guardband RE between common PRB and dedicated PRB
· On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH transmission
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB subject to meeting OCB requirements
· FFS: whether to reduce power on common PRBs
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· PSSCH transmissions on non-overlapped resources are mapped to orthogonal dedicated PRBs for PSFCH transmission
· FFS: whether or not to support PRB-level cyclic shift hopping as in NR-U to reduce PAPR
· FFS: whether to drop common PRBs if the dedicated PRBs can already satisfy OCB requirement

Agreement
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198

Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”:
· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured
· FFS: value range for gap and N
· FFS: whether N for different RB sets can be different
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz
· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Option 2: phase adjustment among repetitions
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)

Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:
· Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.

Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, support the followings:
· Option A3: N_ref is (pre-)configured
· The value range for N_ref at least includes {10, 11}
· FFS: whether to additionally include other values

Agreement
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, for TBS determination and 2nd SCI overhead, in TS 38.214 Clause 8.1.3.2:
· L_ref replaces sl-LengthSymbols
· Value range of L_ref is {7, 8, 9, 10, 11, 12, 13, 14} symbols
·  is determined in the same way as in legacy NR SL

Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used sub-channel index(s)
·  is conveyed in 1st stage SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting sub-channel index for the second resource
·  denotes the starting sub-channel index for the third resource
·  is the number of sub-channels for each RB set
·  is the number of used sub-channels for each RB set for each of the indicated resources
· FFS: whether/how to use spare states of  to indicate using non-contiguous interlaces
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· FFS: whether additionally support using bitmap

Working assumption
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Use  to indicate used RB set index(s)
·  is conveyed in 1st SCI
·  is calculated as below
· If sl-MaxNumPerReserve is 2 then
· 
· If sl-MaxNumPerReserve is 3 then
· 
· where
·  denotes the starting RB set index for the second resource
·  denotes the starting RB set index for the third resource
·  is the number of RB sets in a resource pool
·  is the number of used RB sets for each of the indicated resources

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, support only option 3.
· FFS other details, e.g., impacts on resource selection, PSCCH mapping, etc.
· Note:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
·  : the number of remaining PRBs of a sub-channel belonging to a RB set after excluding the PRBs belonging to intra-cell guardband
·  : the number of PRBs for PSCCH transmission

Agreement
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· Option 3: no optimization for this case

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding locations of candidate PSFCH occasion(s):
· Down-select at RAN1#114:
· Alt 1 (15): Associated PSFCH occasion(s) are within the RB set(s) occupied by PSSCH transmissions
· FFS details
· Alt 2 (2): PSSCH transmission and its related PSFCH occasion(s) are in the same or different RB set(s) of the same resource pool
· For one PSCCH/PSSCH transmission, at least support that its associated candidate PSFCH occasion(s) are in different slots of the same RB set(s)
· FFS: whether to support its associated candidate PSFCH occasion(s) are in different RB sets of the same slot

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Value range of N at least includes {1, 2, 3, 4}
· When N>1, N associated candidate PSFCH occasion(s) for one PSCCH/PSSCH transmission have different time and/or frequency resource with the candidate PSFCH occasion(s) for another PSCCH/PSSCH transmission, at least if these two PSCCH/PSSCH transmissions are on non-overlapped resources

Agreement
Regarding one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration:
· Regarding UE behaviour on transmitting PSFCH:
· Down-select at RAN1#114:
· Alt 1: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) due to LBT failure
· Alt 2: For one PSCCH/PSSCH transmission, PSCCH/PSSCH receiver UE attempts to transmit PSFCH on a candidate PSFCH occasion if and only if it fails to transmit on previous PSFCH occasion(s) (e.g., due to LBT failure, or due to UL/SL prioritization, etc.)
· Alt 3: Do not specify additional UE behavior on transmitting PSFCH due to LBT failure. 
· FFS: UE behaviour on receiving PSFCH
· Regarding HARQ RTT restriction:
· Further study whether/how to update the followings:
· The minimum time gap Z=a+b between any two selected resources of a TB in case PSFCH is configured for this resource pool 
· The reference slot n for PUCCH transmission to report HARQ in Mode 1
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Table 3 The potential values of N and corresponding min/max gap for different SCS regarding S-SSB
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