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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]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:
[112bis-e-R18-SL-02] Email discussion on physical channel design framework for unlicensed spectrum by April 26 – Mixiang (Huawei)
· Check points: April 21, April 26
2 Issues
2.1 Issue#1: SL bandwidth part and resource pool
2.1.1 Background
· Some issues are mentioned, e.g., whether to use guardband PRBs for PSFCH/S-SSB transmission, whether to consider Uu TDD configuration, whether to set bitmap to all “1”s, whether to support one SL resource pool includes sub-set of PRBs of one RB set, resource pool/sub-channel configuration details, etc.
· FL assumes such issues are not very urgent at this stage, and some of them can be discussed after the details are clearer (e.g., PSFCH/S-SSB transmission scheme, sub-channel mapping, etc.). Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

2.1.2 [Closed] 1st round discussions
So far, no proposals are given. If you have any comments, please provide in box below.

	Company
	Comments

	
	

	
	

	
	



FL’s comment: no comments in 1st round, no more discussions needed for this meeting.

2.2 Issue#2: Slot structure
2.2.1 [Closed] 1st round: Proposals and background
2.2.1.1 [H] Proposal 2-1
Background: TBS determination
· Summary
· Ok with previous WA, no need to introduce a different number (10): OPPO, Docomo, vivo, ZTE, Apple, [Intel], Sharp, [Panasonic], Transsion Holdings , ITL
· Other designs (13): CATT, Spreadtrum, CMCC, Huawei/HiSilicon, Qualcomm, Samsung, Nokia, MediaTek, Xiaomi, Lenovo, Docomo, LGE, [ZTE]
· Different solutions are given. A similar idea is that if all the initial and retransmissions of a TB are within a COT (e.g., MCSt case), TBS should be determined based on 1st starting symbol to improve spectrum efficiency.
· FL’s view
· A proposal is given to reflect the above.

[H] Proposal 2-1
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
· If all the initial and retransmissions of a TB are within a COT, TBS is determined based on a reference number of symbols as follows
· Option 2: The reference symbol length is determined based on 1st starting symbol
· FFS details, e.g., how Rx UE can differentiate the above two cases, etc.

	Company
	Agree?
	Comments

	DCM
	NO
	Even if TX UE assumes all (re)transmissions of a TB are performed within a COT, it may be the case actually. For example, due to LBT failure, due to NACK feedback, etc. Therefore, Option 2 with condition is not reasonable. Option 4 should be used for all situations.
Besides, as we commented in our contribution, usage of ‘PSFCH overhead indication’ field in SCI-1 when Option 4 is applied should be discussed.

	vivo
	No
	We can understand the motivation to improve the efficiency and would be fine if it can be achieved with reasonable effort and complexity. But the current proposal is difficult to us. Firstly, the current proposal is not clear to us. According to the 1st sub-bullet, the TBS of the initial transmission should be based on a ref number of symbols, but the 2nd sub-bullet seems conflicts with the 1st bullet, saying that the TBS of the initial transmission is based on 1st starting symbol. 
Secondly, the proposal strives to agree first the 2nd sub-bullet first, and then try to find out a solution. However, this actually is our concern – without the specific solution, we can hardly estimate the impact, efforts, etc. In our view the candidate solutions on the table requires the UE to prepare two hypotheses of TBs (1st starting symbol or ref symbols), as well as complicated MAC layer work to manage the data buffer (e.g., based on which hypothesis take places).
Thirdly, it may inevitably increase the SCI overhead to indicate the option for TBS determination, as it seems no solid solution of implicit indication can avoid misunderstanding between Tx and Rx UEs. Moreover, this again implies that two hypotheses of SCIs should be prepared and used according to the channel access result.

	LGE
	No
	Considering that the RX UE can miss the SCI, the proposal will cause misalignment on the TB size between TX UE and RX UE. To be specific, when the RX UE misses some SCI, the understanding on the initial transmission is different between TX UE and RX UE. 
Regarding inside/outside COT, when the RX UE may not know whether the TX UE uses COT or not. 
We think that Option 4 without consideration of COT needs to be supported. For simplicity, no specification change is needed. 

	Nokia/Nsb
	No
	The dynamic Tx UE indication could flexibly solve the issues no matter if the transmission is within the COT or not.

	OPPO
	No
	For COT sharing case, there is not necessary to introduce a separate reference number of symbols for TBS determination. When COT sharing UE has LBT failure at the 1st starting symbol, it is possible that this UE tries LBT again at the 2nd starting symbol. Therefore, one (pre-)configured reference number for TBS determination is enough. 
If SL feedback is enabled, it is hardly for the TX UE to know whether all the initial tx and re-tx are within the COT since whether there is re-tx depends on HARQ feedback. 
Furthermore, if two separate reference numbers of symbols are supported, “How Rx UE can differentiate the above two cases” is a relative issue that needs to be resolved. So for COT initiation and COT sharing case, one reference number of symbols by (pre-)configuration is enough.

	Apple
	No
	The solution of this proposal (at least the second bullet) seems incomplete. For example, do we consider the case where initial transmission is in a COT (but not initiating a COT), while retransmission is out of a COT? Also, the Rx UE does not know whether both initial transmission and retransmission are in a COT.  
Overall, we prefer Option 4 is applied to both COT initiation and COT sharing. 

	NEC
	No
	We share above companies' view. Beside, in the case initiating UE access to the channel from the 2nd starting symbol in slot and retransmission starting from the 1st starting symbol within a same COT, we don't think TBS determination based on 1st starting symbol is beneficial.

	Ericsson
	
	Does the second bullet refer to all transmissions except the one initiating the COT? For all those, full slot can be used.

	Qualcomm
	
	We support the TBS to be determined by a fixed reference symbol length (i.e., 1st starting symbol to maximize the spectral efficiency) for transmission starting at 1st/2nd starting symbol, inside/outside a COT and initial Tx or reTx. Suggest removing the wording before the option 2 to address companies’ concerns.
For option 4, we are worried about the spec impact and the progress if the preconfigured symbol number is different from the 1st starting symbol unless we want to spare a bit in SCI to indicate the TBS calculation is based on preconfigured reference symbol length or actual number of PSSCH symbols for Tx. More specifically, to keep the same TBS for initial transmission (e.g. in the COT beginning slot with two starting symbols and preconfigured reference number of symbols being half slot ) and retransmission (e.g. in the slot in the middle of a COT or with only one starting symbol, i.e., PSFCH slot), the retransmission scheduling SCI may need to indicate the preconfigured reference number of symbol being used for TBS determination since the Rx UE may not detect the 1st transmission and may think that the actual number of received PSSCH symbols is to be used for TBS calculation.

	Samsung
	No
	We cannot distinguish two cases with different UE behavior without knowing how the UE can distinguish the two cases. We are ok with Option 4 only. 

	Sharp
	No
	We do not think a different reference symbol length is needed for transmissions within a COT. Although second bullet imposes the limitation on all initial and retransmissions of a TB to be within a COT, there still be a case that a UE may initiate another COT to retransmit the TB upon detection of NACK feedback. Moreover, there is also the probability of the fact that a UE may have already generated a TB before it acquires a shared COT information.
We prefer a unified solution for TBS determination and not complicate it.

	Intel
	No
	We also share same view with other companies, and we believe that pre-configuration should apply to all cases and there is no need to fragment the design and complicate unnecessarily the design to aim for small optimizations. 

	Lenovo
	No
	It is not clear how Rx UE can know “all the initial and retransmissions of a TB are within a COT” when the Rx UE decodes the initial transmission of the TB.
For simplicity, there is no need to differentiate the two cases for TBS determination. A unified rule is necessary, e.g. either based on pre-configuration or 1st starting symbol.

	Spreadtrum
	No
	We are fine with option 4 for all cases to reduce the complexity of UE implementation.

	Sony
	No
	We prefer a unified procedure for the TBS determination. We support Option 4 for both cases.

	CMCC
	Yes
	For how Rx UE can differentiate the above two cases, we think that at least for COT sharing case, since destination of the transmission from responding UE must include the initiating UE, and the COT is shared by initiating UE, there will be no ambiguity in that case.

	xiaomi
	No
	For the first bullet, the reference number of symbols should be determined based on 1st starting symbol for transmission in a shared COT shall also be supported. Because when a UE shares a COT, the UE has the larger possibility to access the channel from the first starting symbol in the actual LBT procedure, so we make the following revision: 
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
· The reference number of symbols is determined based on 1st starting symbol for transmission in a shared COT
· If all the initial and retransmissions of a TB are within a COT, TBS is determined based on a reference number of symbols as follows
· Option 2: The reference symbol length is determined based on 1st starting symbol
· FFS details, e.g., how Rx UE can differentiate the above two cases, etc.


	CATT/GOHIGH
	Comment
	To improve the spectrum efficiency, the 1st starting symbol can be used for TBS determination for some predictable cases:
· All the transmissions of one TB are within a COT, such as blind transmissions
· All the slots related to the transmissions of one TB are configured with PSFCH resources, where only one starting symbols is supported, there is no need to use the (pre-)configured parameter for TBS determination.
Regarding how to distinguish option 2 and option 4 from Rx UE side, one bit can be included in SCI to indicate which option is finally used, or other ways which can be further discussed with the FFS part.

	Panasonic
	No
	We think Option 4 for both initiating COT and within COT needs to be supported.

	Transsion
	Yes
	The time domain information of the sidelink transmission is not indicated in the SCI, in that case, it is appropriate to determine the reference number of  symbols according to the (pre)configuration.

	MediaTek
	NO
	A unified reference symbol length for TBS determination for all cases is preferred from the perspective of spec effort and complexity. From this point of view, the 1st starting symbol can be used as a fixed symbol length for TBS determination as some other companies also proposed.


	ZTE
	No
	Same as the above companies' view, the current proposal is incomplete and means a dynamic indication in SCI-1 is needed to differentiate different  cases including e.g. an initial transmission is within a COT and a retransmission is outside a COT. Meanwhile, the assumption that only the first starting symbol is used for transmissions within a COT is not always true. 
Considering UE cannot predict whether the 1st or 2nd starting symbol will be used for its further transmissions, we think only one (pre)configured reference number of symbols is needed regardless initiating COT or within a COT.
As pointed in our contribution, for PSFCH slot, as the second starting  symbol cannot be used in these slot, TBS determination should also take this into account, and the updated proposal is shown below:
[H] Proposal 2-1
If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· At least for COT initiation, TBS is determined with based on a reference number of symbols as follows:
· Min(Lref  - 2,  sl-LengthSymbols - 2 - [image: wps6])
· The reference number of symbols Lref is determined by (pre-)configuration
· sl-LengthSymbols and [image: wps7] is determined as legacy



	Huawei/HiSilicon
	Yes
	We support this proposal to improve efficiency since most transmissions on remaining slots within a COT can start at 1st starting symbol taking the advantage of COT sharing.
Since TX UE can know when it starts its initial transmission and whether its (re-)transmissions are within a COT or not, the TX UE can use one bit in SCI to indicate whether to use the reference number or legacy R16 SL way for TBS determination. 

	WILUS
	No
	We think that there is no need to differentiate the two cases for TBS determination. It is enough to support Option 4 only.



2.2.1.2 [M] Proposal 2-2
Background: AGC symbols
· Summary
· Regarding Tx UE behaviour:
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Support (9): CATT, Huawei/HiSilicon, OPPO, CATT, CMCC, Spreadtrum, NEC,  Panasonic , Sony
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Support (8): Qualcomm, Ericsson, Intel, ZTE, Futurewei, [Docomo], MediaTek , Transsion Holdings
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· Support (8): Samsung, Apple, vivo, Lenovo, InterDigital, ITL, 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, Lenovo, InterDigital, [Samsung]
· 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): [Ericsson], Intel, ZTE, Nokia, MediaTek, Futurewei, [Docomo], Spreadtrum, Sony, Transsion Holdings
· FL’s view
· Regarding Tx UE behaviour:
· RAN1#110b-e WA has a bullet saying “The candidate starting symbol(s) are intended for AGC purpose”, thus Option 1 is more aligned with this.
· Option 2 may increase resource usage, but may cause decoding failure when AGC is inaccurate.
· In Option 3, some companies give optimized designs, e.g., the conditions are based on Tx UE’s explicit indication, or based on the transmission bandwidth, etc. But it may cause decoding failure when AGC is inaccurate. Considering the limited TU, FL suggests not spending too much time on such optimization.
· FL suggests to quickly close this issue by supporting both Option 1 and 2.
· Regarding Rx UE behavior:
· Some companies give solutions that Rx UE could drop monitoring 2nd AGC symbol based on conditions, e.g., Tx UE’s explicit indication, detection of PSCCH or RSRP from 1st starting symbol, etc.
· Similar as above, considering the limited TU, FL suggests not spending too much time on such optimization and suggest to adopt the simple and effective way, i.e., Option D.
· The following proposal is given to reflect above.

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

	Company
	Agree?
	Comments

	DCM
	NO
	From TX UE perspective, there is no need to have two signal mapping mechanisms.
Besides, meaning of ‘for AGC purpose’ ‘monitor 1 or 2 AGC symbol(s)’ is quite unclear for us. These terminologies are not spec-wise. Although the options were agreed at the last meeting, wording should be changed.

	vivo
	No
	Regarding the Tx behavior for AGC symbol, we have evaluated the performance of option 3 in our contribution (R1-2302487). It is observed that 9.9% UPT performance gain can be achieved by option 3 compared with option 1, which is a significant performance improvement. Given that this is only the Tx behaviour, the spec impact is low (i.e., basically the conditions to select 1 or 2 symbols for AGC). The simplest (and probably useful) condition of using one AGC symbol can be that when the UE allocates all the sub-channels for a PSSCH transmission (or more flexibly, when the number of allocated sub-channels is larger than a threshold).

	LGE
	No for TX UE behavior
	AGC itself is RX UE’s behavior. In our understanding, if necessary, the TX UE can select proper DMRS pattern (especially when the number of CB is large) so that the one of DMRS symbol is overlapping with the 2nd staring symbol. Then the PSSCH DMRS can be used as AGC training symbol. 

	Nokia/Nsb
	Agree
	

	OPPO
	No
	We still think option 1 and option C should be supported.
From Tx UE’s perspective, different UEs may start in 1st or 2nd starting symbol whenever 2 candidate starting symbols are configured, and there should be 2 symbols for AGC purpose. From Rx UE’s view, monitoring 2 candidate starting symbols can help to avoid missing any transmission, and it is also a simple way to left UE’s implementation whether to detect the 2nd candidate if the 1st one is already detected.

	Interdigital
	No
	We support Option 3. In our view, Option 1 has spectrum efficiency problem and Option 2 may cause TB decoding problem due to inaccurate AGC. Option 3 can solve the two problems of Option 1 and 2.

	Apple
	See comments
	We support Option 3, and think the explicit (pre)configuration is unnecessary, or can be replaced by “implicit” (pre)configuration. 
Option 1 has spectrum efficiency problem as an additional dedicated symbol is used for AGC purpose which may not always needed. 
Option 2 may have AGC issue, not only restricted in hidden node case. 
For Option 3, our proposal does not rely on Tx UE’s explicit indication or transmission bandwidth. Actually, it simply depends on how many RB sets are in the resource pool. 
If a resource pool is composed of 1 RB set, then the AGC issue does not occur except hidden node issue. In this case, a single AGC symbol is enough. 
If a resource pool is composed of more than 1 RB set, then the AGC issue may occur since a UE using RB set #2 (starting from the second candidate symbol) may lead to AGC issue for a UE receiving PSSCH on RB set #1 (starting from the first candidate symbol). 
It is easy to determine Rx UE behavior after Tx UE behavior is determined. 

	NEC 
	
	As compromise, we also support combination of Option 3+option B to allow only one AGC symbol under conditions mentioned by proponent.

	Ericsson
	No for TX behavior;
Yes for RX behavior 
	We do not see why the TX would need to have 2 AGC symbols. LBT ensures that this is not necessary. 

	Fraunhofer
	No
	We still support option 3 and see benefits, as also pointed out by other companies.

	Qualcomm 
	No on Tx
Ok on Rx
	We don’t see the need of introducing 2nd AGC symbol for transmission staring from 1st starting symbol. Firstly, it increases overhead and the Rx UE implementation most likely cannot make use of it since retuning AGC hurts the phase continuity of channel estimation. Secondly, additional AGC symbols also require redesigning DMRS patterns to avoid getting punctured/replaced by AGC symbol (which happens at least for some combinations of second starting symbol location and DMRS pattern, e.g., #7 and 4-symbols DMRS). 
If companies are really worried about the AGC issue for the full slot receiver, the Tx UE could (by implementation) choose lower MCS and the Rx UE could (by implementation) use the PSSCH SCH REs in 2nd starting symbol for AGC retuning and puncture that symbol in PSSCH decoding.

	Samsung
	No
	We don’t think a (pre-)configuration of 1 or 2 symbols for AGC can work. It should be by SCI to be compatible with the dynamic behavior of channel access. 

	Intel
	No on Tx
Ok on Rx
	We do not thing that 2nd AGC symbol is needed and we share in toto the comments from Qualcomm, as a second AGC would incredibly decrease spectral efficiency and require a more complex implementation while the issue highlighted is already deemed by the LBT procedure and it rarely occurs. Also as highlighted by Qualcomm, if companies believes that there is an AGC issue, this could still be handled via implementation.

	Futurewei
	OK on Rx, No on Tx
	We do not think that the second AGC is necessary.

	Lenovo
	
	It seems contradicted between the two bullets: if 1 or 2 AGC symbols are based on pre-configuration, why is it up to Rx UE implementation?

	ETRI
	No
	We support option 3 because options 1 and 2 have some drawbacks as pointed out by other companies.

	Spreadtrum
	No
	We don’t prefer it subject to (pre-)configuration. As a compromise, we are fine with option 3.

	CMCC
	No
	We still prefer Option 1 since if Tx UE1 and Tx UE2 are hidden nodes, there will be AGC issue on the Rx UE in-between the two Tx UEs if there is only 1 AGC symbol.

	xiaomi
	No
	Regarding Tx UE behavior, we prefer option 2 that the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose, because  PSCCH/PSSCH transmission starts from the 1st starting symbol, the second preconfigured AGC symbol is used to PSSCH transmission, otherwise, the PSSCH transmission will be interrupted.



	CATT/GOHIGH
	
	Regarding Tx UE behavior, we think the configuration of two AGC symbols is really needed, whether from the perspective of hidden-node or FDM-based transmissions between different RB sets.
Regarding Rx UE behavior, our preference is option A, which is consistent with the motivation of the configuration of two AGC symbols, but we can flexibly compromise to option D to reduce the specification effort. 

	Panasonic
	No
	For PSSCH with 1st starting symbol, 2nd AGC symbol is not required to be a copy of next symbol, it could be no difference from the PSSCH transmission without 2nd starting symbol. Whether Rx UE uses this symbol for AGC or reception of PSSCH is implementation matter. For Tx UE, for the MCS determination, the possibility that this symbol may not be received should be taken into account as UE implementation.

	MediaTek
	Comment
	Regarding Tx UE behaviour: No
We understand the main motivation to support a 2nd symbol for AGC purpose within a slot is for the case that a transmission on the adjacent one or multiple LBT channel(s) may starting from the 2nd starting symbol, which may introduce additional interference for the transmission from the 1st starting symbol within a slot. But as analyzed in our contribution, we don’t think the second AGC is necessary in this case with the following observations:
· The spectrum efficiency will be degraded if a 2nd AGC symbol is introduced.
· The power impact from the adjacent channel(s) is limit (e.g., max to 6dB for a max of 80MHz BW assumption), thus there is no need to adjust the AGC on the 2nd starting symbol.
· Considering WiFi is an asynchronization system, the AGC issue may always exist on unlicensed spectrum.
· Phase jump issue maybe occurred if AGC is readjusted on the 2nd starting symbol.
Regarding Rx UE behaviour: Yes

	ZTE
	Not Ok for the Tx
	2 symbols for AGC purpose for Tx are not essential, and Rx UE can still monitor 2 AGC symbol(s) in such slot when 1 symbol is set for AGC purpose for Tx

	Huawei/HiSilicon
	Yes
	Due to different capability on PSCCH decoding(Tproc,0 is needed for PSCCH decoding), a RX UE may not know whether a TX UE starts from the 1st starting symbol or 2nd starting symbol quickly, therefore 2 starting symbols for AGC purpose is necessary. As for spectrum efficiency mentioned by above companies, such issue can be solved by proposal 2-3 below, i.e., only the first slot of a COT has 2 candidate starting symbols, remaining slots of the COT only has one staring symbol.
As a compromise on TX behavior, we support to minimize specification workload via (pre-)configuration. 

	WILUS
	No on Tx
Ok on Rx
	We don’t see the necessity to introduce 2nd AGC symbol for transmission staring from 1st starting symbol.


2.2.1.3 [M] Proposal 2-3
Background: Tx UE behavior on using 1st or 2nd starting symbol
· Summary
· The following companies mentioned Tx UE behavior on using 1st or 2nd starting symbol should be clarified. Some companies propose that within a COT, Type 2 LBT failure probability is very low, so that Tx UE should only choose the 1st starting symbol for PSCCH/PSSCH transmission, which can reduce Rx UE blind decoding.
· Qualcomm, Huawei/HiSilicon, Lenovo, InterDigital, Docomo, etc.
· FL’s view
· A proposal is given to reflect the above.

[M] Proposal 2-3
Regarding Tx UE behavior:
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· For the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· Note: Rx UE only needs to decode PSCCH/PSSCH once in such slots within the COT.

	Company
	Agree?
	Comments

	DCM
	
	For the first bullet, does it mean that TX UE shall try to perform the 1st starting symbol before trying the 2nd starting symbol? We believe that this is a key point and thus suggest the following update.
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· Note: TX UE can use the 2nd starting symbol for the TX only if the TX from the 1st starting symbol at the same slot is failed due to LBT failure.

	vivo
	comment
	For the 2nd bullet, it is not clear whether it is applicable to the COT initiator, or also the responding UE sharing the COT. The former case is fine. Regarding the later case, whether the responding UE can start transmitting from the 1st starting symbol may depend on the decoding time of COT sharing information (in SCI or MAC CE?).
Moreover, the ‘note’ seems confusing as even if there is only one starting symbol, a UE may decode more than one PSCCH/PSSCH.

	LGE
	No
	In case of the shared COT, the TX UE can start transmitting in the middle of the shared COT. When the TX UE uses Type 2A or 2B channel access procedure, it will happen the TX UE fail to access the channel. In this case, to minimize the case when the shared COT is interrupted by other transmission, it would be better to use the 2nd starting symbol as well. 

	Nokia/Nsb
	Agree
	

	OPPO
	No
	Firstly, this is not essential issue and should be down-prioritized.
Secondly, the motivation to introduce multiple starting symbols is to increase the channel access opportunities for SL-U UEs. It is also possible for UEs to perform type 2A failure within a COT, in that case, starting from 2nd starting symbol is also benefit for SL-U to access the channel. 

	Interdigital
	Yes
	We support the proposal. The UE should always strive to use slot-based transmission after the first slot of a COT. 

	Apple
	No
	We do not think the restriction of the second bullet is necessary. Even in COT, type 2A or 2B channel access procedure may lead to LBT failure. In this case, starting from the second candidate symbol is allowed.  

	NEC
	No 
	Agree with OPPO and Apple.

	Ericsson
	Yes, but remove the note
	What is the intention with the note? It is unclear.

	Qualcomm
	Yes
	We support the proposal

	Samsung
	No
	The proposal didn’t include the behavior in a shared COT (we think LG’s comment makes sense). 
For the behavior within an initiated COT, we agree with DCM’s comment for the first slot. 
For the remaining slots in the COT, we don’t see the reason to prevent using the second starting location (e.g., the UE’s transmission is not contiguous slots, or the UE fails LBT at the first starting location in the slot)

	Sharp
	No
	For the second bullet, a UE is required to perform Type 2 SL channel access procedure in a COT if there is gap symbol. It is not guaranteed that channel would be always idle when performing Type 2A/2B SL channel access procedure. 

	Intel
	Yes
	OK with the proposal.

	Futurewei
	OK
	

	Lenovo
	comment
	For the 1st bullet, we share the same view as DCM.
For the 2nd bullet, the 1st starting symbol should be symbol 0 to avoid the risk of losing the channel. This should be clear in the 2nd bullet.

	ETRI
	No
	As pointed by some companies, performance can be improved by using the 2nd starting symbol for LBT failure cases that may occur when using Type 2A or 2B channel access procedures within a COT.

	Spreadtrum
	No
	For the first bullet, there is no need to specify TX UE’s behavior.
For the second bullet, as mentioned by other companies, TX UE may fail to access the channel at the 1st starting symbol. The TX UE still has another transmission chance at 2nd starting symbol. Moreover, although the transmission is from 1st starting symbol, RX UE also need to monitor the 2nd starting symbol for other transmissions. It cannot reduce the RX UE complexity. And  RX UE may not distinguish whether the transmission is at the 1st slot of  a COT or  the remaining slots of a COT.

	Sony
	OK
	

	CMCC
	No
	[bookmark: OLE_LINK35]If UE fails to access the channel in both of the 1st and 2nd starting symbol of the first slot, it can try to access the channel in both of the 1st and 2nd starting symbol of the second slot, so we agree with the modification from DCM.

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	

	Panasonic
	Yes
	We support the proposal.

	MediaTek
	Yes
	An appropriate solution to reduce the complexity of PSCCH blind detection can be considered.

	ZTE
	No
	Agree with OPPO and Apple.

	Huawei/HiSilicon
	Yes
	We support the proposal. The probability that type 2A or 2B LBT fails is relatively low, and the benefit of always enabling 2 candidate starting symbols within a slot is also limited but with large cost on resource utilization.

	WILUS
	Yes
	We support the proposal


2.2.1.4 Others
· On usage of gap symbol in case of MCSt: 
· Some companies discuss this issue, e.g., Huawei/HiSilicon, Qualcomm, Ericsson, Lenovo, Xiaomi, ITL, etc.
· After coordination between FLs, this issue is intended to be treated in Channel Access AI. Companies can comment there.
· 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 urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

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

	Company
	Comments

	Qualcomm
	In RAN1#112 agreement, it is agreed that the 2nd starting symbol needs to be later than the 1st starting symbol. However, the PSCCH/PSSCH waveform starting from the 2nd starting symbol may be different from the 1st starting symbol, e.g., the DMRS scrambling sequence depends on symbol index. For some per symbol Tx UE waveform generation implementation, a few symbols after the 1st starting symbol may be needed to generate the waveform for the 2nd starting symbol if Tx UE fails the LBT at the 1st starting symbol. Hence, it may be worthwhile to study how many symbols are needed for Tx UE to prepare the Tx waveform for the 2nd starting symbol when the LBT fails at the 1st starting symbol. 
Proposal: Companies to study the gap needed between 1st and 2nd starting symbol for UE to prepare the waveform at the 2nd starting symbol if the LBT fails at the 1st starting symbol

	
	

	
	


2.2.2 2nd round: Proposals and summary of previous round
2.2.2.1 [H] Proposal 2-1
Background: TBS determination
· Summary of previous round
· Companies mentioned the previous proposal is unclear.
· Updates on proposal (marked in red) and justifications
· Proposal is updated to be clearer.
· E.g., in Alt 2 below, if all the initial and retransmissions of a TB are within a COT, Tx UE can indicate to use Option 2 via SCI. Rx UE can know which Option to apply via SCI and there is no blind detection.
· Add an FFS based on comment from Docomo and ZTE. FL also copied related spec below for reference.

	(copied from TS 38.214)
[bookmark: _Toc130409861][bookmark: _Toc45810654][bookmark: _Toc36645605][bookmark: _Toc29674375][bookmark: _Toc29673382][bookmark: _Toc29673241]8.1.3.2	Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-LengthSymbols -2, where sl-LengthSymbols is the number of sidelink symbols within the slot provided by higher layers, 
-	 = 3 if 'PSFCH overhead indication' field of SCI format 1-A indicates "1", and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the overhead given by higher layer parameter sl-X-Overhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePatternList.



[H] Proposal 2-1b
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)
· Down-select one of the followings
· Alt 1: Support Option 4 only
· Alt 2: Support Option 4 and Option 2, and Tx UE uses 1 bit in SCI to indicate which of them is currently used
· Note: the options are as below
· Option 2: The reference number of symbols is determined based on 1st starting symbol
· 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, whether  is determined in the same way as in legacy NR SL, etc.

FL’s comment: please also indicate which Alt you support.
	Company
	Agree? 
Alt 1 or 2?
	Comments

	ZTE, Sanechips
	Alt 1
	A single reference symbol length for TBS determination should be configured to cover all possible cases, as UE cannot predict whether the 1st or 2nd starting symbol will be used for its further transmissions, e.g., up to 32 resources may be selected for a TB transmissions at MAC layer, it is difficult to assume all its (re-)transmissions are within a COT and the 1st starting symbol is always used for a TB transmission.

	Nokia/NSB2
	Alt 2
	

	LGE2
	Not support
	Why don’t we just confirm the WA. Why do we discuss the other options ruled out in the WA? The WA is breaking the system? I do not think so. 
The remaining issue should be how the reference number of symbols is (pre)configured. Which is the existing parameter or will we introduce new parameter. That’s all. 

	CMCC
	
	[bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93]We think only when the (pre-)configuration value is NOT the first starting symbol, Tx UE needs to indicate to use Option 2 via SCI. Otherwise, the 1bit in SCI is useless. 
· Alt 2: Support Option 4 and Option 2, and Tx UE uses 1 bit in SCI to indicate which of them is currently used only when the (pre-)configuration value is NOT the first starting symbol


	DCM
	Alt 1
	Same view with LGE. Unless critical issue is found, we should follow the working assumption. Otherwise, what is the motivation to agree the working assumption at the last meeting?
We do not understand why Option 2 is back now. Option 4 can work, then just specifying Option 4 is sufficient. No further discussion is necessary.



2.2.2.2 [M] Proposal 2-2
Background: AGC symbols
· Summary of previous round
· Regarding Tx UE behaviour:
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Support (4): CATT, Huawei/HiSilicon, OPPO, CMCC
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Support (9): Qualcomm, Ericsson, Intel, ZTE, Futurewei, Docomo, MediaTek, Xiaomi, WILUS
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· Support (8): Samsung, Apple, vivo, InterDigital, ETRI, NEC, Fraunhofer, Spreadtrum
· Regarding Rx UE behavior:
· Most companies are fine with proposal.
· Updates on proposal (marked in red) and justifications
· For Option 1: companies showed concern on resource efficiency.
· For Option 2: companies showed concern on AGC inaccuracy, e.g., hidden node issue, there could be FDMed transmissions in other RB sets or resource pools, etc.
· It seems if the AGC from 2nd starting symbol is inaccurate, it impacts the decoding of all the subsequent symbols from 2nd starting symbol till the end of the slot, not only 1 symbol.
· For Option 3: different solutions are given:
· Based on explicit indication (1 bit in SCI): Samsung
· Based on transmission bandwidth (e.g., larger than a threshold or not): Vivo
· Based on the number of RB sets included in a resource pool (e.g., larger than 1 RB set or not): Apple
· FL suggests not to go with Option 3 due to the limited TU and progress.
· Considering the situation, FL feels current proposal is still the compromise.
· Clarified meaning of AGC symbol as per Docomo’s comment. The intention is to reuse legacy NR SL.

[M] Proposal 2-2b
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission, support the following:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol,
· The PSCCH/PSSCH transmission has 1 or 2 AGC symbols for AGC purpose subject to (pre-)configuration
· 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

	Company
	Agree?
	Comments

	ZTE, Sanechips
	Only yes for the Rx
	Not convinced to support two AGC symbols, this new slot structure than legacy may require more normative work, e.g., TBS determination may be adjust to support 2 AGC symbols. And the 2nd may not that useful as anyway it is up to RX UE implementation whether to monitor the 2nd AGC symbol.


	Nokia/NSB2
	Agree
	

	LGE2
	Only yes for RX.
	Additional duplication is not preferred since it will reduce the peak data rate. 

	CMCC
	Only yes for the Rx
	Regarding Tx UE behavior, if only one AGC symbol is supported, the Rx UE’s AGC performance will be affected, the reasons are summarized by FL, such as hidden node issue, there could be FDMed transmissions in other RB sets or resource pools, etc.

	DCM
	Only yes for RX
	Same view with other companies above. From TX UE perspective, the duplication is only the initial symbol of TX as in legacy SL. This is enough. No need to change signal generation in spec.



2.2.2.3 [M] Proposal 2-3
Background: Tx UE behavior on using 1st or 2nd starting symbol
· Summary of previous round
· Support (13): Nokia, InterDigital, Ericsson, Qualcomm, Intel, Futurewei, Sony, Xiaomi, CATT, Panasonic, MediaTek, Huawei/HiSilicon, WILUS
· Not Support (10): LGE, OPPO, Apple, NEC, Samsung, Sharp, ETRI, Spreadtrum, CMCC, ZTE, 
· Updates on proposal (marked in red) and justifications
· Add the following as per Docomo’s comment.
· “Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol”
· Made the following change as per comment from vivo.
· “Note: if the Tx UE is a responding UE who shares the COT, the Tx UE behaves as above after decoding COT sharing information”
· “Note: Rx UE only needs to decode PSCCH/PSSCH once transmitted from 1st starting symbol in such slots within the COT.”
· Some companies do not see the benefits of 2nd bullet. Proponents of 2nd bullet can further clarify and respond to this. From FL’s perspective, at least one benefit is reducing Rx UE blind decoding within a COT.
· FL’s response to some companies’ comments:
· @Ericsson: the intention of the Note is just for clarification. If companies are aligned on the understanding, we can also remove the Note and only focus on main bullets.
· @Leonovo: based on previous agreement, the starting symbol is (pre-)configured, maybe not #0.

[M] Proposal 2-3b
Regarding Tx UE behavior:
· 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
· For the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· Note: if the Tx UE is a responding UE who shares the COT, the Tx UE behaves as above after decoding COT sharing information
· Note: Rx UE only needs to decode PSCCH/PSSCH once transmitted from 1st starting symbol in such slots within the COT.

	Company
	Agree?
	Comments

	ZTE, Sanechips
	No for the second bullet
	The second starting symbol can also be used within a COT, it increases UEs’ channel access opportunities and is beneficial for maintaining a COT.

	Nokia/NSB2
	With comments based on observations from last round discussions 
	Regarding the 2nd bullet point, if the transmissions within the COT is with MCSt, then the current proposal makes sense, and Type-2A/2B could be avoided, e.g by CPE or other means, in order to make sure the contiguous transmissions within the COT. And starting from the very 1st symbol makes a lot of sense. 
Otherwise, as commented by companies in the last round, the Type-2A/2B can be also failed within the COT, which may also require the starting from the 2nd.
So as compromise, to make both cases working, 
the Tx UE choose the 1st starting symbol for PSCCH/PSSCH MCSt transmission within the COT, otherwise the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT. 

	LGE2
	No
	As mentioned before, even for the remaining slots of a COT, the UE can use the 2nd starting symbol depending on the LBT results. 

	CMCC
	
	Maybe it needs to clarify the definition of “the 1st slot of a COT” firstly.
If a UE fails to access the channel in both of the 1st and 2nd starting symbol of the first slot of the selected multiple consecutive slots, whether the second slot in the selected resource become the 1st slot in a COT and UE will try to access the channel in this slot’s 1st starting symbol then 2nd starting symbol? If so, we can accept this proposal.

	DCM
	OK except for the last sub-bullet
	In our understanding, even when there is a COT initiated by UE-A, UE-B may not notice it due to hidden-node issue and thus UE-B can start TX from the 2nd starting symbol with another COT initiation. That is, UE-A’s COT and UE-B’s COT can be partially overlapped.
Considering this case, RX should always decode TX from the 2nd starting symbol. UE-A’s COT initiation does not guarantee that all SL-UEs follow it.



2.3 Issue#3: PSCCH/PSSCH
2.3.1 [Closed] 1st round: Proposals and background
2.3.1.1 [H] Proposal 3-1
Background: IRB, frequency domain resource indication
· Summary
· Option A: Support that the used interlace index(s) in different RB sets are always the same
· Support (14): OPPO, Huawei/HiSilicon, Intel, Fraunhofer, MediaTek, CATT, CMCC,  Lenovo, ITL, NEC, Apple, Sharp, Panasonic , ITL, WILUS
· Option B: Support that the used interlace index(s) in different RB sets can be different
· Support (2): [Nokia], InterDigital
· Summary
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Support (17): Qualcomm, OPPO, Huawei/HiSilicon, LGE, MediaTek, CATT, CMCC, Lenovo, NEC, WILUS, [Docomo], ZTE, Apple, Intel, Sharp, Spreadtrum , Panasonic
· Option 2: Support explicitly indicating at least the used sub-channel index(s)
· Support (2): Nokia, Fraunhofer
· FL’s view
· Thanks to the down-section in RAN1#112 that “1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool”, most companies share similar view on the frequency domain resource indication design as shown above.
· Many companies also gave detailed designs:
· ZTE, CATT propose that for a TB, the initial transmission and retransmissions use the same number of sub-channel(s) and same number of RB set(s).
· LGE, ZTE, OPPO, CATT, Qualcomm, etc: signaling design can be based on legacy NR SL FRIV.
· Sharp, CMCC, ZTE, etc: 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, etc.
· FL gave a proposal to reflect the above.
· Note: NR-U specified the “intersection” behavior in TS 38.214 as below. FL adopts similar wording for SL-U.
· From TS 38.214: “… For DCI 0_0 monitored in a UE-specific search space and DCI 0_1, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and the union of the indicated set of RB sets and intra-cell guard bands defined in Clause 7 between the indicated RB sets, if any. …”

[H] Proposal 3-1
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that the used interlace index(s) in different 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 retransmissions use the same number of sub-channel(s) and same number of RB set(s)
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, 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, etc.

	Company
	Agree?
	Comments

	DCM
	NO
	Although our preference is to allow different interlace index(s) in different RB sets (Option B with some restriction), we can live with Option A in consideration of the remaining time.
However, we are not sure why the initial transmission and retransmissions shall use the same number of RB set(s). For example, 1st TX uses 2 sub-channels in a single RB set and then 2nd TX (reTX) uses 1 sub-channel in RB-set A and 1 sub-channel in RB-set B. Why is this flexibility precluded?

	vivo
	OK
	

	LGE
	
	We do not need to have the 2nd bullet of the Option 1. Even in Rel-16/17 NR SL, we don’t have such a restriction. In other words, in rel-16/17 NR SL, different number of subchannels between initial TX and reTX are already allowed. 

	Nokia/Nsb
	Agree
	

	OPPO
	Yes
	OK with the proposal.

	Interdigital
	Yes
	Even though we support Option B we can accept the majority’s preference. 

	Apple
	Yes with comment
	We are generally fine with the direction of this proposal. 
For Option A, it should be clarified that if a transmission uses interlaces over several RB sets, then the used interlaces only in these RB sets are the same. Consider an example that a resource pool has 2 RB sets, and a UE uses the first interlace in the first RB sets but does not use any interlace in the last RB set. In this case, the used interlace index in the first RB set is different from the used interlace index in the second RB set, i.e., it is not always the same. 

	NEC
	No
	Could you elaborate more on the intention of 2nd bullet in option 2? The other parts are OK for us.

	Ericsson
	
	Same interlace in different RB sets with an offset to ensure equal spacing between RBs.

	Fraunhofer
	OK
	

	Qualcomm
	OK
	

	Samsung
	Agree
	

	Sharp
	
	On the 3rd bullet of Option 1, we prefer to use R16 NR-U RIV/bitmap for indicating sub-channel index(es) such that SL-U and NR-U can be well co-existed in terms of resource allocation. For this meeting we think the bullet “R16 NR SL FRIV is reused as baseline” can be removed, and details can be decided in the next meeting.

	Intel 
	OK
	

	Futurewei
	OK
	

	Lenovo
	
	One concern on “R16 NR SL FRIV is reused as baseline”.
Since R16 SL FRIV uses contiguous subchannels in frequency domain, it causes contiguous interlaces in frequency domain based on R16 SL FRIV. In that sense, R16 NRU non-contiguous interlace combinations will not be supported for R18 SL-U, which leads to PSD limitations

	Spreadtrum
	OK
	

	Sony
	OK
	

	CMCC
	OK
	

	Xiaomi 
	Yes
	We are generally fine with the proposal. For the FFS part, we prefer to reuse single-slot candidate resource and the legacy sidelink resource selection as much as possible.

	CATT/GOHIGH
	Generally fine
	We are generally fine with the direction of this proposal.
Regarding the 1st bullet, some clarification is needed. From our understanding, option A is mainly defined from the perspective of one PSSCH transmission, i.e., the used interlace index(s) for one PSSCH transmission in different RB sets are always the same, but the used interlace index(s) for different PSSCH transmissions of one TB are not necessarily the same.
Regarding the 2nd sub-bullet of option 1, we think it is really needed and technically justified. Firstly, if we want to use FRIV to indicate RB set information, the RB set number for different transmissions of one TB should be the same, otherwise, FRIV cannot be directly used. Besides, the used sub-channels in different RB set for one PSSCH transmission should also be the same considering the following two aspects:
· If the number of used sub-channels per RB set is not the same, there is a potential power imbalance in different RB sets due to PSD limit restriction. 
· From the perspective of resource indication, if the number of used sub-channel per RB set is not exactly the same, then multiple FRIVs are needed for resource indication which will cause larger signaling overhead. However, if the direction of the 2nd sub-bullet is adopted, then only one FRIV is need to indicate the used sub-channel(s) of the reference RB set, and then the used sub-channel(s) of other RB set(s) can be identified implicitly.
Regarding the final FFS part, we think the signaling design is also needed, such as whether RB set related information is needed to be indicated from higher layer
[H] Proposal 3-1
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that the used interlace index(s) for one PSSCH transmission in different 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 retransmissions use the same number of sub-channel(s) and same number of RB set(s)
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, 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, higher layer parameter indication, etc.

	Panasonic
	Yes
	

	Transsion
	Yes
	We support this proposal.

	MediaTek
	Comment
	[bookmark: OLE_LINK354]For the last sub-bullet of Option 1, from our point of view, two interlace indication methods are defined for NR-U, i.e., RIV from 15kHz SCS and bitmap for 30kHz SCS as described below (copied from TS 38.214, Clause 6.1.2.2.3)
TS 38.214 Clause 6.1.2.2.3
[bookmark: OLE_LINK353]For µ=0, the X=6 MSBs of the resource block assignment information indicates to a UE a set of allocated interlace indices  , where the indication consists of a resource indication value (RIV). For  ,  the resource indication value corresponds to the starting interlace index m0 and the number of contiguous interlace indices (). The resource indication value is defined by:
For µ=1, the X=5 MSBs of the resource block assignment information comprise a bitmap indicating the interlaces that are allocated to the scheduled UE. The bitmap is of size M bits with one bitmap bit per interlace such that each interlace is addressable, where M and interlace indexing is defined in Clause 4.4.4.6 in [4, TS 38.211]. The order of interlace bitmap is such that interlace 0 to interlace  are mapped from MSB to LSB of the bitmap. An interlace is allocated to the UE if the corresponding bit value in the bitmap is 1; otherwise the interlace is not allocated to the UE.
Therefore, we think for the indication of sub-channel, two options of RIV and bitmap should not be included based on the SCS.
The other proposals are OK from our side.

	ZTE
	OK
	

	Huawei/HiSilicon
	Yes
	

	WILUS
	Agree
	



2.3.1.2 [M] Proposal 3-2
Background: IRB, remaining details on mapping between sub-channel and interlace
· Summary
· RAN1#112 supported that “1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool”.
· As shown in Figure 1 below, some companies (Ericsson, Docomo, vivo, CATT, MediaTek, LGE, etc.) point out that depending on the (pre-)configuration, in a resource pool, the interlace with lowest frequency location may not be interlace#0 (assume interlace is indexed as per NR-U), so RAN1 needs to clarify the detailed mapping.
· E.g., in Figure 1 below, in RP1, the interlace with lowest frequency location is #2, not #0.
· In addition, the above companies propose that “sub-channel with the same index is mapped to interlace with the same index in different RB sets”, to ensure regular waveform.
· E,g., in Figure 1 below, in RP0, sub-channel 0 in RB set 0 and RB set 1 are both mapped to interlace 0.
· FL’s view
· A proposal is given to reflect the above.

[image: ]
[bookmark: _Ref132469863]Figure 1 Illustration of mapping between sub-channel and interlace (Based on Figure from R1-2303368)

[M] Proposal 3-2
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 interlace with the same index in different RB sets.
· In a resource pool, down-select one of the following
· Option 1: sub-channel#0 is mapped to interlace with lowest frequency location in the resource pool
· Option 2: sub-channel#0 is mapped to interlace#0
· Interlace is indexed as per NR-U

FL’s comment: please also indicate which Option you support. 
	Company
	Agree?
	Comments

	DCM
	YES
	It seems that both options can work without any difference, then just Option 2 as per NR-U can be agreed. Or if there is performance difference, we are open to consider Option 1.

	vivo
	comment
	· The first sub-bullet (and likely the second) seems to miss the case of 1 sub-channel mapped to 2 interlaces (i.e., K=2).
· The last sub-bullet “Interlace is indexed as per NR-U” seems to be applicable to all the sub-bullets (i.e., not only the option 2), right?
· We slightly prefer option 1.

	LGE
	Yes
	Option 2 is supported as in NR-U. 
Similarly, we also need to clarify that the lowest sub-channel implies the sub-channel with the lowest index for PSCCH mapping. 
Otherwise, for PSCCH mapping, if the lowest sub-channel is the sub-channel with the lowest location, since different PSSCH allocations can have the same PSCCH location, there could be ambiguity on the PSSCH allocation even though the RX UE knows the location of PSCCH and the number of sub-channels.
[image: ]

	Nokia/Nsb
	Agree
	Option 2 is preferred

	OPPO
	Yes
	

	Interdigital
	Yes
	

	Apple
	Yes
	

	NEC
	Yes 
	

	Ericsson
	
	It is not clear to use that the proposal ensures that the waveform is regular. The intracell guard band breaks the regularity. 
Proposal:
Mapping to between sub-channels and interlaces ensures that the waveform is regular

	Fraunhofer
	Yes
	

	Qualcomm
	Yes
	Option 2 as in NR-U is preferred since it guarantees equal spacing among interlaced RBs across different RB-sets and reduces the PAPR of Tx waveform.

	Samsung
	Agree
	

	Sharp
	Yes
	Option 2 is preferred. To reflect that 1 sub-channel equals to K=2 interlaces for 15kHz SCS, a minor modification is proposed.
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(es) in different RB sets.
· In a resource pool, down-select one of the following
· Option 1: sub-channel#0 is mapped to K interlace(s) starting from interlace with lowest frequency location in the resource pool
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace interlace#0
· Interlace is indexed as per NR-U


	Intel
	Yes
	As both options can work without any drawbacks, we prefer option 2 as this follows NR-U.

	Futurewei
	OK
	

	Lenovo
	
	OK with the 1st bullet.
For 2nd bullet, it is straightforward to map subchannel 0 to interlace 0 as NR-U.

	Spreadtrum
	Yes
	We prefer option 2 as in NR-U.

	Sony
	OK
	

	CMCC
	Yes
	We are fine with both options.

	xiaomi
	Yes
	We prefer option 2.

	CATT/GOHIGH
	Yes
	We are fine with the first bullet.
Regarding the second bullet, option 1 is the preference.

	Panasonic
	Yes
	Option 2 as in NR-U is preferred.

	MediaTek
	Yes with comment
	Option 2 is supported per NR-U, which can solve the sub-channel to interlace mapping relation across different RB sets within one RP. 
In additionally, we are not clear whether the current proposals also capture the sub-channel to interlace mapping relation across different RPs (the current agreement on sub-channel definition is restrained within one RP as pointed by FL). From our understanding, even across different RPs, the current proposal of the 1st bullet and Option 2 in the 2nd bullet are suitable as well. Therefore, we may want to add a note to reflect the above issue.
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 interlace with the same index in different RB sets.
· In a resource pool, down-select one of the following
· Option 1: sub-channel#0 is mapped to interlace with lowest frequency location in the resource pool
· Option 2: sub-channel#0 is mapped to interlace#0
· Interlace is indexed as per NR-U
Note: Across different resource pool, the sub-channel to interlace mapping relation defined above is also applicable.

	ZTE
	Yes
	Option 2 is preferred

	Huawei/HiSilicon
	Yes
	

	WILUS
	Yes
	Option 2 is supported as in NR-U. 


2.3.1.3 [M] Proposal 3-3
Background: IRB, TBS determination
· Summary
· The following companies point out that since one interlace in one RB set may include 10 or 11 PRBs subject to (pre-)configuration, and initial and retransmission may occupy different interlace, RAN1 needs to clarify how TBS is determined. 
· Qualcomm, Huawei/HiSilicon, LGE, Apple, OPPO, CATT, Sharp, Spreadtrum, etc.
· E.g., assume one PSSCH transmission occupies 1 sub-channels in 1 RB set, and assume 1 sub-channel equals 1 interlace
· Assume initial transmission occupies interlace#0 which has 10 PRBs in a RB set
· Assume retransmission occupies interlace#1 which has 11 PRBs in a RB set
· Then, how to calculate TBS. Different solutions are given by companies.
· FL’s view
· A proposal is given to reflect the above.

[M] Proposal 3-3
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s):
· 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:
· Option 1: N_ref is a fixed value, e.g., 10, 11
· Option 2: N_ref is (pre-)defined
· Option 3: N_ref is (pre-)configured
· Option 4: N_ref is dynamically indicated by Tx UE

FL’s comment: please also indicate which Option you support.
	Company
	Agree?
	Comments

	DCM
	
	We are not sure when the number of PRBs within 1 RB set is different. The situation should be clarified first.

	vivo
	No
	We are not sure this is really an issue. If P3-1 is agreed, it is probably that the number of REs are same between initial Tx and re-transmissions. Even if there is slight difference between them, thanks to the quantization step of TBS determination, the slight difference between the number of PRBs of allocated subchannels and the number of actual PRBs may not have actual impact on TBS determination.

	LGE
	Yes
	We think that N_ref=10 is enough. As we know, in Rel-16/17 NR SL, the subchannel size of 10 PRB is already supported, but not 11 PRBs. It would be useful to reuse the same set of TBS compared to the Rel-16/17 NR SL even for the interlaced structure. 

	Nokia/Nsb
	Agree
	Option-2/3/4

	OPPO
	Yes with comment
	We are OK with the direction, and for the solutions options, we would like to add one more option:
[M] Proposal 3-3
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s):
· 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:
· Option 1: N_ref is a fixed value, e.g., 10, 11
· Option 2: N_ref is (pre-)defined
· Option 3: N_ref is (pre-)configured
· Option 4: N_ref is dynamically indicated by Tx UE
· Option 5: N_reft is the average number of PRBs per sub-channel, which is determined by total number of PRBs of the RP divided by the number of sub-channels.

	Apple
	Yes
	We prefer Option 3 for flexibility. It is unclear to us the difference between Option 1 and Option 2. 

	NEC
	Yes 
	The number of PRBs in different interlace may be different (10/11 PRBs). Thus, option 2/4 is preferred to solve TBS determination issue.

	Ericsson
	Yes
	We prefer Option 1.

	Qualcomm
	Yes
	We prefer N_ref being a fixed value (option 1) and the value can be chosen to be the minimum number of interlaced RBs in different interlaced subchannels from all the RB-set(s)

	Samsung
	
	Agree with the comment that the potential issue without the proposal should be identified first. 

	Sharp
	Yes
	

	Intel
	Yes
	We prefer option 1 and we do not think that pre-configuration is need as we believe this would be an optimization. As commented by vivo, even if number of allocated PRBs may be different between interlaces, the difference is actually very slight and may not have actual impact on TBS determination.

	Futurewei
	OK
	

	Lenovo
	
	It is not clear enough to us. E.g., for 15kHz SCS, the number of PRBs is 11 for interlace 0 to 5, for PSSCH on one or more interlaces of interlace 0 to 5, N_ref is not needed; the number of PRBs is 10 for interlace 6 to 9, for PSSCH on one or more interlaces of interlace 6 to 9, N_ref is not needed. Even the initial transmission on interlace 0 and retransmission on interlace 6, there is a single RB difference. Considering TBS quantization, the difference is trivial.    

	Spreadtrum
	Yes
	We prefer option 3.

	Sony
	Yes
	

	CMCC
	Yes
	Maybe option 3 is better, the condition is similar to 2 starting symbol cases.

	xiaomi
	Yes
	· We prefer option3, in the legacy sidelink, the subchannel size is preconfigured, and the similar design can be reused to SL-U.

	CATT/GOHIGH
	Yes
	We prefer option 1/2

	Panasonic
	Yes
	We prefer Option 1 with N_ref=10.

	MediaTek
	Yes
	

	ZTE
	Yes
	For PSCCH/PSSCH transmission across multiple RB sets , PRBs within guard band between the multiple RB sets can be used according to the previous agreement. Therefore, TBS is also related to guard band between adjacent RB sets for PSCCH/PSSCH transmission across multiple RB sets. We would like to add one bullet as following:
[M] Proposal 3-3
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s):
· 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:
· Option 1: N_ref is a fixed value, e.g., 10, 11
· Option 2: N_ref is (pre-)defined
· Option 3: N_ref is (pre-)configured
· Option 4: N_ref is dynamically indicated by Tx UE
1. The determination of TBS also depends on the additional available of PRB(s) in guard band(s) for PSCCH/PSSCH transmission across multiple RB sets
· the additional available of PRB(s) can be dynamically indicated by Tx UE
· FFS: the number of additional available of PRB(s)

	Huawei/HiSilicon
	Yes
	We prefer Option 4. Due to the existence of intra-cell guard band PRB, when a transmission occupies multiple RB sets, the available PRBs in different sub-channels may be different, resulting in the number of total PRBs of different transmissions are in relative big difference.

	WILUS
	Yes
	We prefer Option 1 with N_ref=10.


2.3.1.4 [M] Proposal 3-4
Background: CRB, usage of sub-channel(s) which include intra-cell guardband PRBs
· Summary
· For contiguous PRB case, there was an “FFS: whether/how to use sub-channel(s) which include intra-cell guardband PRBs”, i.e., sub-channel 3 and 4 as shown in Figure 2 below.
· The following companies propose to use such sub-channels to improve resource efficiency. 
· ZTE, Apple, Nokia, Qualcomm, Huawei/HiSilicon, Intel, etc.
· Different solutions are given, with similar idea that such sub-channel(s) are used for “PSCCH and PSSCH transmission” or “PSSCH only transmission” depends on condition, e.g., may depend on the number of remaining PRBs excluding intra-cell guardband PRBs, etc.
· CATT, OPPO, CMCC, etc: this may have impact on resource selection.
· FL’s view
· A proposal is given to reflect the above.

[image: ]
[bookmark: _Ref132471204]Figure 2 Illustration of sub-channel(s) including intra-cell guardband PRBs (Based on Figure from R1-2302550)

[M] Proposal 3-4
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs:
· Such sub-channel(s) can be used for “PSCCH and PSSCH transmission” or “PSSCH only transmission” depending on conditions
· FFS detailed condition
· E.g., whether depending on the number of remaining PRBs excluding intra-cell guardband PRBs, etc.
· FFS impacts on resource selection

	Company
	Agree?
	Comments

	[bookmark: _Hlk132645853]DCM
	
	We think contiguous RB-based structure should be deprioritized in consideration of the remaining time.

	vivo
	No
	We understand the motivation to improve the spectrum efficiency. But it seems this issue can be avoided/mitigated by proper configuration. 

	LGE
	
	When we see this issue, it would be much better to go back to previous Option 2. 

At this moment, we are fine whit this direction according to the current agreement set. 
Regarding the 1st FFS, the example needs to be removed or changed into “whether depending on the PSCCH PRBs are overlapping with inter-cell guardband PRBs”. 

	Nokia/Nsb
	Not agree
	Do not understand the intention why there is the need to support PSSCH only with remaining PRBs?
The basic question for this issue to discuss is whether the remaining PRBs can be treated as an independent subchannel for PSCCH&PSSCH transmission

	OPPO
	Agree
	

	Interdigital
	No
	We prefer R16’s solution, in which such sub-channel can be considered unused. Proper network configurations can limit the unused PRBs.

	Apple
	Agree
	Regarding Nokia’s question, in our understanding, the following agreement prevents the PSCCH transmission on guard band. If the number of PRBs in a sub-channel not in guard band is less than the number (N) of configured PRBs for PSCCH, then this sub-channel cannot used for PSCCH transmission. Furthermore, PSCCH generally occupies the lowest PRBs in a sub-channel. If the first N PRBs of a sub-channel have overlap with guard band, we may need to specify how to avoid the overlap between PSCCH and guard band.  
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

	NEC
	Yes 
	We should also FFS the impacts on resource indication to RX UE because RX UE may not know whether this remaining PRBs are used or not by the TX UE.

	Ericsson
	OK
	

	Qualcomm
	
	We share the same view as LGE. Suggest to remove the e.g. in 1st FFS or include the following options provided by companies. For example
Option 1: Do not transmit PSCCH in the subchannel overlapping with intra-cell guardband PRBs
Option 2: Depend on whether depending on the PSCCH PRBs are overlapping with inter-cell guardband PRBs
Option 3: Depend on whether depending on the number of remaining PRBs excluding intra-cell guardband PRB
Option 1 or 2 avoid irregular PSCCH rate matching pattern in time/frequency and are preferred

	Samsung
	OK in general
	

	Sharp
	
	We are fine with the direction of Qualcomm’s proposed changes. Furthermore, if such sub-channel is not used for PSCCH transmission, updating definition of “candidate resource” is necessary. “definition of candidate resource” is added in the last FFS. We think the following changes in red can be useful:
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, down-select to one of the following options:
· Option 1: such sub-channel(s) cannot be used for PSCCH transmission.
· Option 2: use of such sub-channel(s) for PSCCH transmission is conditional.
· FFS detailed condition
· E.g., whether depending on the number of remaining PRBs excluding intra-cell guardband PRBs, etc.
· FFS impacts on definition of candidate resource and resource selection


	Intel
	Yes
	

	Lenovo
	
	We prefer to deprioritize this issue.

	ETRI
	Yes
	

	Spreadtrun
	No
	It should be deprioritized, or such sub-channel can be considered unused as in R16 SL.

	Sony
	Yes
	

	CMCC
	
	Maybe the intention of this proposal should be clarified first. The following two understanding may cause some confusion:
1. [bookmark: OLE_LINK36][bookmark: OLE_LINK37]This proposal is discussing whether/when the sub-channel including the PRBs in intra-cell guard band can be used for PSCCH/PSSCH;
2. This proposal is discussing whether/when PSCCH can be transmitted using the PRBs in intra-cell guard band (with the consideration of previous agreement raised by Apple).


	xiaomi
	Yes
	

	CATT/GOHIGH
	Comment
	Such sub-channel only with part guard band PRBs cannot be used for PSCCH/PSSCH transmission, such as single sub-channel 3 or single sub-channel 4 as in the figure proposed by FL, but  the combination of sub-channels with guard band PRB can be used for PSCCH/PSSCH transmission, such as sub-channel 3+sub-channel 4 which is consistent with the previous agreement.

	Panasonic
	Yes
	

	MediaTek
	Comment
	We share similar opinion as LGE on the 1st FFS and Option 1 from Qualcomm’s comment is OK from our side.

	ZTE
	OK with comments
	For contiguous RB-based PSCCH/PSSCH transmission in SL-U,it should be clarified that whether OCB requirement also needs to be considered. Reflecting change as below
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs:
· Such sub-channel(s) can be used for “PSCCH and PSSCH transmission” or “PSSCH only transmission” depending on conditions
· FFS detailed condition
· E.g., whether depending on the number of remaining PRBs excluding intra-cell guardband PRBs, etc.
· FFS impacts on resource selection
FFS whether/how OCB is considered for contiguous RB based PSSCH/PSCCH transmission.

	Huawei/HiSilicon
	Yes
	As per R16 SL design, the minimum size of a sub-channel is 10 PRBs while the default number of PRBs within guard band is less than 10 PRBs as per TS 38.101, thus, it’s hard to avoid sub-channel overlapping with guard band PRBs by (pre-)configuration. 
Such sub-channels should be used to increase spectrum efficiency.

	WILUS
	Yes
	



2.3.1.5 [L] Proposal 3-5
Background: IRB or CRB
· Summary
· Qualcomm, Samsung, CMCC propose that a resource pool is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.
· FL’s view
· A proposal is given to reflect the above.

[L] Proposal 3-5
A resource pool is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

	Company
	Agree?
	Comments

	DCM
	
	We think contiguous RB-based structure should be deprioritized in consideration of the remaining time.

	vivo
	OK
	

	LGE
	
	We think that as in NR-U SL BWP is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

	Nokia/Nsb
	Agree
	

	Interdigital
	Yes
	

	Apple
	Yes
	

	NEC
	Yes 
	

	Ericsson
	Yes
	

	Fraunhofer
	Yes
	

	Qualcomm
	Yes
	

	Samsung
	Agree
	

	Sharp
	Yes
	

	Intel
	Yes
	

	Futurewei
	OK
	

	Lenovo
	Yes
	

	ETRI
	Yes
	

	Spreadtrum
	Yes
	

	Sony
	Yes
	

	CMCC
	Yes
	

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	

	Panasonic
	Yes
	

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Huawei/HiSilicon
	Yes
	

	WILUS
	Yes
	


2.3.1.6 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 very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

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

	Company
	Comments

	LGE
	For PSCCH mapping, if the lowest sub-channel is the sub-channel with the lowest location, since different PSSCH allocations can have the same PSCCH location, there could be ambiguity on the PSSCH allocation even though the RX UE knows the location of PSCCH and the number of sub-channels.
[image: ]

In this case, there are two approaches. 
Option 1: For PSCCH mapping for interlaced PSSCH transmission, RAN1 clarify that the lowest sub-channel implies the sub-channel with the lowest index.
Option 2: For PSCCH mapping for interlaced PSSCH transmission, RAN1 clarify that the lowest sub-channel implies the sub-channel with the lowest frequency location.
· For the case when different PSSCH allocations have the same PSCCH location, some PSSCH allocation is not used to avoid the ambiguity on the PSSCH allocation between TX UE and RX UE. 


	
	

	
	


2.3.2 [Closed] 2nd round: Proposals and summary of previous round
2.3.2.1 [H] Proposal 3-1
Background: IRB, frequency domain resource indication
· Summary of previous round
· Support (20): vivo, Nokia, OPPO, InterDigital, Apple, Fraunhofer, Qualcomm, Samsung, Intel, Futurewei, Spreadtrum, Sony, CMCC, Xiaomi, CATT, Panasonic, Transsion, ZTE, Huawei/HiSilicon, WILUS
· Not Support (2): DCM, NEC
· Updates on proposal (marked in red) and justifications
· Add “Option A: Support that for one PSSCH transmission, the used interlace index(s) in different RB sets are always the same” as per CATT’s, Apple’s comment.
· Add “FFS: whether additionally support different number of sub-channel(s) and different number of RB set(s) in such case” as per Docomo’s comment, companies can further check.
· Add “FFS details, e.g., signaling design, bit size, whether to consider bitmap design, etc.” since Sharp, Lenovo may want to further consider bitmap. 
· FL’s response to some companies’ comments:
· @Docomo, LGE, NEC: Regarding “For a TB, the initial transmission and retransmissions use the same number of sub-channel(s) and same number of RB set(s)”:
· The intention is to follow legacy NR SL design and reduce signaling overhead.
· E.g., in legacy NR SL, all the initial transmission and retransmissions will use the same number of sub-channels , as provided by higher layer to PHY during resource selection. Hope this clarifies.
· @CATT: regarding your last comment, FL assumes it is some further details and can be discussed later.

[H] Proposal 3-1b
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 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 retransmissions use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of sub-channel(s) and different number of RB set(s) in such case
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating 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, 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, etc.

	Company
	Agree?
	Comments

	CMCC
	Yes with comments
	For the FFS part which is marked as red, we think different number of sub-channel(s) and different number of RB set(s) should not be considered because it will increase the resource indication overhead; In R16, a same number of sub-channel(s) is kept for initial transmission and retransmission, then only additional starting position is needed to be indicated for the retransmission (starting position of the initial transmission can be derived by PSCCH), therefore, same principle should be followed in our view;
We are open to further consider the bitmap design which is also marked as red.

	Apple
	Yes with comment
	We think the definition of Option A should be further updated to address our comment in the first round:
Option A: Support that for one PSSCH transmission, the used interlace index(s) in different RB sets (if they are used) are always the same

	InterDigital
	Yes
	

	Intel 
	Yes
	

	Fraunhofer
	Yes
	

	vivo
	Yes
	

	DCM
	
	We can accept this proposal with the newly added FFS, but our view is that the number of sub-channel should be the same. To reflect this, we suggest the following small update.
· FFS: whether additionally support different number of sub-channel(s) and/or different number of RB set(s) in such case

	LGE
	OK in principle
	On the 2nd bullet of the Option 1, now I understand what is the intension. However, precisely, when the chain is broken or not maintained, even in Rel-16/17 NR SL, such restriction does not exist. So, it would be better to change into following wording:
· For PSSCH allocation in a slot where the corresponding SCI is transmitted and PSSCH allocation indicated by the SCI, the same number of sub-channel(s) and same number of RB set(s) are used (i.e., a single SCI indicate a single value for the number of sub-channel(s) and a single value for the number of RB set(s) for PSSCH allocation(s)). 
With the above wording, the FFS is no longer needed. 

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	NEC
	Yes 
	Thank you for the clarification, seems we misunderstood the first round proposal.

	Samsung
	Ok in general
	We prefer to remove the following FFS
· FFS: whether additionally support different number of sub-channel(s) and different number of RB set(s) in such case


	Panasonic
	Yes
	

	Spreadtrum
	Yes
	We are fine with the updated proposal by DCM.

	MediaTek
	Yes with comment
	We share similar concern on the new added FFS. From our side, the sub-channel(s) number for initiation transmission and retransmission should be same while the RB set(s) number can be different. The current modification from DCM still remains the case of different sub-channel(s) number. Therefore, we suggest the following modification:
· FFS: whether additionally support same number of sub-channel(s) and different number of RB set(s) in such case
We support bitmap design as the resource indication.

	Lenovo
	Yes
	Generally, we are OK with this proposal.
Additional comments are listed below:
(1) Regarding allocated RB sets, it is worth noting that only contiguous RB sets can be supported. This should be captured in the proposal since it impacts on signaling design details.
(2) In LTE eLAA and NR-U, spec supports predefined non-contiguous interlace combinations, e.g., interlace 0+5, interlace 1+6, …, when more than one interlaces are assigned so as to avoid PSD limitation of contiguous interlace allocation. We think this principle should be reused for SL-U; otherwise, PSD limitation happens for contiguous interlace allocation.


	Sharp
	
	For the third bullet of Option 1, we think it is fine to reuse Rel-16 FRIV for RB set indication. However, for sub-channel (interlace) indication, we are concerned about reuse of Rel-16 SL FRIV which would make it difficult to co-exist with NR-U resource allocation and would not be future proof. 
Since FL had added “consider bitmap design” (which is clearly not using Rel-16 SL FRIV) in the 2nd sub-sub-bullet, we think 1st sub-sub-bullet (“R16 NR SL FRIV is reused as baseline”) should be removed to avoid confusion and can be put in FFS details for further study. 
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, R16 NR SL FRIV design, or whether to consider R16 NR-U bitmap design, etc.


	WILUS
	Yes
	

	xiaomi
	Yes
	

	ZTE, Sanechips
	Agree in principle
	1. The first FFS may not be needed if we agree to reuse R16 NR SL FRIV for subchannel index(s) indication and RB set index(s) indication.
2. For Option A, according to option 1 in the second bullet, the used subchannel index(s) in different RB sets should be always the same for a PSSCH transmission, and if Proposal 3-2b is agreed, then option A is always there, so we proposed to discuss Proposal 3-2b first.

	Transsion
	Yes
	

	CATT/GOHIGH
	Yes with comments
	We are generally fine with the updated proposal.
Regarding the newly added FFS, we think it is not needed. If we want to reuse the FRIV defined in R16/R17 NR SL, the RB set number and sub-channel number should be consistent between different transmissions of one TB, otherwise it cannot be reused directly or will cause larger signaling overhead.
Regarding the higher layer parameter indication we proposed in the first round discussion, from our understanding, it is parallel with candidate single-slot resource definition and resource selection procedure. All of them will be captured in TS 38.214 Section 8.1.4 if needed. Anyway, it is just a proposed example with justification, we can have further discussion. So it is preferred that if such FFS issue (higher layer parameter indication) can be added.

	Huawei/HiSilicon
	Yes
	On the FFS, our view is that the number of sub-channel should be the same. 
Firstly, the impact of difference number of sub-channels used among different (re)transmissions on TBS determination is very large and it can hardly ensure the same TBS, which had been discussed in R16 SL. 
In addition, the number of used sub-channels, i.e. Lsub-CH is indicated by MAC layer after estimating the amount of data size, it’s unreasonable to re-indicate a different number of sub-channel for the same TB from MAC layer.

	Nokia/NSB2
	Agree
	



2.3.2.2 [M] Proposal 3-2
Background: IRB, remaining details on mapping between sub-channel and interlace
· Summary of previous round
· Support (23): DCM, LGE, Nokia, OPPO, InterDigital, Apple, NEC, Fraunhofer, Qualcomm, Samsung, Sharp, Intel, Futurewei, Lenovo, Spreadtrum, Sony, CMCC, Xiaomi, CATT, Panasonic, MediaTek, ZTE, Huawei/HiSilicon, 
· Support Option 1 (4 3): DCM, vivo, CMCC, CATT, 
· Support Option 2 (13 14): LGE, Nokia, Qualcomm, Sharp, Intel, Lenovo, Spreadtrum, CMCC, Xiaomi, Panasonic, MediaTek, ZTE, WILUS, DCM
· Updates on proposal (marked in red) and justifications
· Based on the situation, FL suggests to go with Option 2.
· FL made the following updates based on comments from vivo, Sharp.
· “sub-channel with the same index is mapped to K interlace(s) with the same index(s) in different RB sets.”
· “Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0”
· FL’s response to some companies’ comments:
· @LGE: thanks for the comment. I may organize discussions on that point later (give me some time…)
· @MediaTek: FL assumes the current proposal is clear as shown in the Figure and no need for the Note. Each RP knows how to do mapping as per the proposal.

[image: ]
Figure 1 Illustration of mapping between sub-channel and interlace (Based on Figure from R1-2303368)

[M] Proposal 3-2b
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, down-select one of support the following
· Option 1: sub-channel#0 is mapped to K interlace(s) starting from interlace with lowest frequency location in the resource pool
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· Interlace is indexed as per NR-U

	Company
	Agree?
	Comments

	CMCC
	Yes
	

	Apple
	Yes
	We are also fine with Option 1, since the two resource pools could be independently operated. 

	InterDigital
	Yes
	

	Intel
	Yes
	

	Fraunhofer
	Yes
	

	vivo
	OK
	We slightly prefer Option 1 but are OK to go with Option 2 following the majority.

	DCM
	Yes
	(We modified our company’s position in the above summary of the 1st round)

	LGE
	OK
	

	Qualcomm
	Yes
	

	OPPO
	Yes
	

	NEC
	Yes 
	

	Samsung
	Yes
	

	Panasonic
	Yes
	

	Spreadtrum
	Yes
	

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	Sharp
	Yes
	

	WILUS
	Yes
	

	xiaomi
	Yes
	

	ZTE, Sanechips
	Agree in principle
	For Option 2, as it is still under discussion whether a subset of interlaces can be configured (e..g interlace 3 ~9 instead of interlace 0~9) for a resource pool, we propose to change it more general:
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from the lowest interlace#0 index (pre)configured for the resource pool


	Ericsson
	Yes
	

	Transsion
	Yes
	

	CATT/GOHIGH
	Yes
	We can be flexible to option 2.

	Huawei/HiSilicon
	Yes
	

	Nokia/NSB2
	Agree
	


2.3.2.3 [M] Proposal 3-3
Background: IRB, TBS determination
· Summary of previous round
· Support (20): LGE, Nokia, OPPO, Apple, NEC, Ericsson, Qualcomm, Sharp, Intel, Futurewei, Spreadtrum, Sony, CMCC, Xiaomi, CATT, Panasonic, MediaTek, ZTE, Huawei/HiSiliconm, WILUS
· Option 1: N_ref is a fixed value, e.g., 10, 11
· Support (7): LGE, Ericsson, Qualcomm, Intel, CATT, Panasonic, WILUS
· Option 2: N_ref is (pre-)defined
· Support (3): Nokia, NEC, CATT, 
· Option 3: N_ref is (pre-)configured
· Support (5): Nokia, Apple, Spreadtrum, CMCC, Xiaomi, 
· Option 4: N_ref is dynamically indicated by Tx UE
· Support (3): Nokia, NEC, Huawei/HiSilicon,
· Not Support (1): vivo,
· Updates on proposal (marked in red) and justifications
· FL adds Option A and Option B below.
· FL assumes Option B reflects vivo’s and Lenovo’s thinking. 
· @vivo, Lenovo, please check whether Option B is your thinking. If not, please suggests some wording changes, thanks.
· Add an example in Option A2 as per OPPO’s comment.
· Add an FFS under Option A based on ZTE’s comment.

[M] Proposal 3-3b
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), down-select one of the followings:
· Option A: TBS of initial transmission and retransmission(s) are guaranteed to be the same
· 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:
· 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
· FFS: whether additional solution is needed when the PSSCH transmission occupies multiple RB sets
· Option B: TBS of initial transmission and retransmission(s) are not guaranteed to be the same
· TBS for each initial and retransmission(s) is individually determined based on the actual number of occupied PRBs for that transmission
· Note: the determined TBS might be different so that HARQ combining is not possible

FL’s comment: please also indicate which Option you support.
	Company
	Agree?
	Comments

	CMCC
	Yes
	We prefer Option A and Option A3; the reason is different TBS for initial transmission and retransmission may cause more complexity for implementation. Option A3 can provide more flexibility than other options, the case is similar to TBS determination when we introduce the 2nd starting symbol.

	Apple
	Yes
	We prefer Option A and Option A3. It has the flexibility to cover Option A1 and A2. 

	Interdigital
	Yes
	We support Option A and A1.

	Intel
	Yes 
	We support Option A and A1.

	vivo
	Yes
	We prefer Option B as it don’t have to introduce new behavior and spec changes. 
Comments on Option A: even for option A, the TBS is not always guaranteed to be the same. Noted that even in Rel-16 TBS is not always guaranteed to be the same. My understanding is that Opt Ax can only ensure the same number of allocated REs for TBS determination.


	DCM
	
	As commented in the last round, we are not sure whether such a situation occurs. If not, using the number of actual PRBs is sufficient.
This point should be clarified first. To clarify this, we suggest adding one another option under option A.
· Option A5: N_ref is the actual number of occupied PRBs for that transmission except for PRBs within intra-cell guard band, if any.
· Note: it is assumed that the number of PRBs within each sub-channel is the same.
If this note is infeasible, we support Option A1.

	LGE
	OK for progress
	We think that Option A is definitely basic assumption in NR. 

For the value of N_ref, we prefer to have integer number, and the number need to be aligned with the subchannel size of Rel-16/17 NR SL to align the set of supportive TB size considering UE implementation or complexity. 

	Qualcomm
	Yes
	We prefer N_ref being a fixed value (option A1) and the value can be chosen to be the minimum number of interlaced RBs in different interlaced subchannels from all the RB-set(s)

	OPPO
	Yes
	We prefer Option A and Option A2.

	NEC
	Yes
Option A 
	We think only option A goes with the direction of R16 NR SL principle, as per following agreement we made for NR SL:
Agreement@RAN1#100
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signaled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).


	Samsung
	Yes
	Prefer Option A and A3. In addition, how to configure option A3 needs to be clarified, e.g. whether it’s RP level configuration or UE specific configuration.

	Panasonic
	Yes
	We support Option A and A1.

	Spreadtrum
	Yes
	We prefer Option A and Option A3.

	MTK
	OK
	Both Option A1 and Option A3 are OK from our side.

	Lenovo
	Yes
	Option B is preferred.

	Sharp
	Yes
	We prefer Option A and A2.

	WILUS
	Yes 
	We support Option A and A1.

	xiaomi
	Yes
	

	
	
	

	ZTE, Sanechips
	Agree
	The main bullet of Option A is aligned with our understanding, to make the FFS more clear, we proposed to updated as:
· FFS: for TBS determination, whether/how to handle the impact of the additional available of PRB(s) in guard band(s) for PSCCH/PSSCH transmission across multiple RB sets


	Ericsson
	
	We are confused by this proposal. What does it mean that the TBS of an initial transmission and retransmission (of the same TB, we presume) are not the same.

	Transsion
	Yes
	We prefer Option A and A1.

	CATT/GOHIGH
	Yes
	We prefer Option A, either Option A1 or Option A2 will be OK.

	Huawei/HiSilicon
	OK for progress
	Support Option A.
Option A follows legacy NR SL (see R16 NR V2X agreement below). Option B is not reusing legacy NR SL.
In option B, the TBS of initial transmission and retransmission(s) may be different, thus UE cannot do HARQ combination. This is a serious problem.
==
Agreements (RAN1#100):
For sidelink TBS determination, N_RE’ and/or N_RE are calculated based on the procedure step 1) in 5.1.3.2 Transport block size determination of TS38.214 with the following considerations.
· …
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signalled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).


	Nokia/NSB2
	Agree
	To our view, the Option A1, A2, A3 may result with the same with minor differences.
We could down-select among Option A1, A2, A3. 
Not sure if we should have the newly added Option B. It is not very clear for us.


2.3.2.4 [M] Proposal 3-4
Background: CRB, usage of sub-channel(s) which include intra-cell guardband PRBs
· Summary of previous round
· Support (13): OPPO, Apple, NEC, Ericsson, Samsung, Intel, ETRI, Sony, Xiaomi, Panasonic, ZTE, Huawei/HiSilicon, WILUS
· Not Support (4): vivo, Nokia, Interdigital, Spreadtrum, 
· Updates on proposal (marked in red) and justifications
· FL updated the proposal to be clearer.
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Figure 2 Illustration of sub-channel(s) including intra-cell guardband PRBs (Based on Figure from R1-2302550)

[M] Proposal 3-4b
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:
· Option 1: Such sub-channel(s) cannot be used for PSCCH/PSSCH transmission
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· 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

FL’s comment: please also indicate which Option you support.
	Company
	Agree?
	Comments

	CMCC
	Yes
	Option 2
For example, in the above figure, when Sub-channel 3 + Sub-channel 4 can be a candidate resource, if this candidate resource is selected, multi-channel access procedure is required.
For PSCCH transmission, if it only occupied partial sub-channel, e.g., the yellow part of sub-channel 3, it can be transmitted.

	Apple
	Yes
	If Option 1 is used, then we do not see the motivation of defining such sub-channels. 
Regarding Option 2 and Option 3, it may depend on the conditions. For example, if sub-channel #3 in the figure has yellow part larger than or equal to the configured number of PRBs for PSCCH, then it can be used for PSCCH/PSSCH transmission. Otherwise, it cannot be used for PSCCH transmission, but can be used for PSSCH transmission. 
To allow sub-channel #4 in the figure for PSCCH/PSSCH transmission, we need to check whether PSCCH is always located at the lowest PRBs of a sub-channel, or it can be adjusted to “the lowest PRBs of a sub-channel not belonging to guard band”. 
Overall, we support both Option 2 and Option 3, and think the selection between Option 2 and Option 3 depends on conditions/configurations. If only Option 2 is supported, it is likely violating the previous agreement mentioned in our first-round comment. 

	Interdigital
	Yes
	We support Option 1 similar to R16. 

	Intel
	Yes 
	We support Option option 2.

	vivo
	comment
	Isn’t only option 3 complying to the following agreement? Maybe option 2 may still be possible but then some restrictions are needed (e.g., excluding the GB PRB for PSCCH).

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



	LGE
	Yes
	In our understanding, once we agree to use Rel-16/17 NR SL contiguous RB-based structure, it would be necessary to maximize the usable sub-channels as much as possible. 

Moreover, we should avoid non-contiguous transmission for PSSCH. 

My another question is whether we will support standalone transmission with a single sub-channel including guard PRBs even if the PSCCH resources within in the sub-channel is not overlapping with the guard PRBs. 

	Qualcomm
	Yes
	Option 3 is preferred. As Vivo pointed out that the previous agreement excludes PSCCH from the guard PRB, option 3 is the simplest solution to avoid PSCCH irregularity.

	OPPO
	Comment 
	We share similar view as vivo. According to the agreement (cited by vivo), at least option 1 conflict with the agreement and should be removed. Furthermore, the 3 options in current proposal does not help to provide clear direction for further discussion or down-selection.
We can focus on the conditions on which the subchannels who include PRBs of GB cannot be used. Therefore, we would like to suggest to remove the 3 options.
[M] Proposal 3-4b
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:
· Option 1: Such sub-channel(s) cannot be used for PSCCH/PSSCH transmission
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· 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) or not apply these sub-channels
· FFS impacts on definition of candidate resource, and resource selection


	NEC 
	Yes 
	Option 3. 

	Samsung
	Yes
	We prefer Option 3 for better resource efficiency. 

	Panasonic
	Yes
	We support option 3.

	Spreadtrum
	Yes
	Prefer option 1.

	MediaTek
	Yes
	Both Option 1 and Option 3 are OK.

	Lenovo
	Comment
	We prefer to deprioritize this issue.

	Sharp
	Comment
	In addition to the RAN1 agreement cited by vivo, we think the following RAN1 agreement should also be taken into account,
	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



Therefore, for option 2, it depends on whether such a sub-channel is “the lowest sub-channel of lowest RB set” of the PSCCH/PSSCH transmission. 
We are fine with option 2 with some restrictions, or option 3 for simplicity.

	WILUS
	Yes
	We prefer Option 3

	xiaomi
	Yes
	We perfer option2, option2 has benefit on the resource utilization.

	
	
	

	ZTE, Sanechips
	Agree
	We think all these options are possible.

	Ericsson
	Comment
	We could be fine with Option 2 or Option 3 (for simplicity). But Option 1 is the same as saying that the intra-cell guardbands PRBs cannot be used at all. We do not prefer option 1 as it not effective.
 

	Transsion
	Yes
	We prefer Option 3

	CATT/GOHIGH
	Comment
	Firstly, one clarification is needed, “such sub-channel(s) can be used….” refers to all the PRBs of such sub-channel can be used or all the remaining PRBs excluding guard band PRBs can be used? For example, Sub-channel 2 + Sub-channel 3 can be used for PSCCH/PSSCH transmission or Sub-channel 2 + Remaining PRB (yellow part) of Sub-channel 3 can be used for PSCCH/PSSCH transmission? 
We support option 1 and option 2 depend on the conditions.
· If only one sub-channel is needed for PSCCH/PSSCH transmission, both sub-channel 3 and sub-channel 4 cannot be used.
· If more than one sub-channel is needed for PSCCH/PSSCH transmission, the sub-channel combination including both sub-channel 3 and sub-channel 4 can be used for PSCCH/PSSCH transmission.

	Huawei/HiSilicon
	Yes
	We support Option 2, 3.
We share similar view with Apple. Option 2 and 3 can still satisfy previous agreement, i.e., guardband PRB are not used for PSCCH transmission.

	ETRI
	Yes (comment)
	We support option 2. But, according to the previous agreement mentioned by vivo, PRBs belonging to GBs in such subchannels cannot be used for PSCCH transmission and 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.

	Nokia/NSB2
	Not agree
	About the remaining PRBs, there can be “remaining PRBs” after the mapping either due to the total number of PRBs in the RP that cannot be divided by the configured subchannel size or due to the PRBs of subchannel are overlapped with the configured Guard Band PRBs between RB sets.
The figure quoted by the FL from R1-2302550 only show part of the picture. As shown below figure in our Tdoc, the Subchannel#7 can be also as remaining PRBs. The applied solution should be applied for both “remaining PRBs” issues.


If the remaining PRBs is 1 or 2 PRBs less than the number of PRBs of subchannel size, then it is worthwhile can be treated as a subchannel for better spectrum efficiency and utilized for PSCCH/PSSCH transmission.




2.3.2.5 [L] Proposal 3-5
Background: IRB or CRB
· Summary of previous round
· Support (24): vivo, Nokia/Nsb, Interdigital, Apple, NEC, Ericsson, Fraunhofer, Qualcomm, Samsung, Sharp, Intel, Futurewei, Lenovo, ETRI, Spreadtrum, Sony, CMCC, xiaomi, CATT/GOHIGH, Panasonic, MediaTek, ZTE, Huawei/HiSilicon, WILUS
· Updates on proposal (marked in red) and justifications
· FL assumes this proposal is rather stable, hope we can endorse it by email.
· FL’s response to some companies’ comments:
· @Domoco: RAN1 already agreed to support contiguous RB, hope you can be flexible.
· @LGE: FL assumes resource pool level granularity is flexible enough to achieve what you mentioned. FL suggests not spending too much time on this proposal.

[L] Proposal 3-5
A resource pool is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

	Company
	Agree?
	Comments

	CMCC
	Yes
	

	Apple
	Yes
	

	InterDigital
	Yes
	

	Intel 
	Yes
	

	Fraunhofer
	OK
	

	vivo
	Yes
	

	LGE
	
	In our understanding, regulation itself would be carrier-specific, but not resource pool-specific. 

When we agree this proposal, will we allow the case when a resource pool enables contiguous RB-based PSCCH/PSSCH while another resource pool enables interlace RB-based PSCCH/PSSCH for the same carrier?

For compromise, we can accept this if the following sentence is added.
In a SL carrier/SL BWP, all the resource pools is commonly (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission

	Qualcomm
	Yes
	

	OPPO 
	Yes
	

	NEC
	YES 
	

	Samsung
	Yes
	

	Panasonic
	Yes
	

	Spreadtrum
	Yes
	

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	Sharp
	Yes
	

	WILUS
	Yes
	

	xiaomi
	Yes
	

	
	
	

	ZTE, Sanechips
	
	We tend to agree with LG that such (pre-)configuration should be SL BWP level.

	Ericsson
	Yes
	

	Transsion
	Yes
	

	CATT/GOHIGH
	Yes
	

	Huawei/HiSilicon
	Yes
	

	Nokia/NSB2
	Agree
	


2.3.3 Proposals for Thursday GTW (Week 1)
2.3.3.1 [H] Proposal 3-1
Background: IRB, frequency domain resource indication
· Summary of previous round
· Support (23): vivo, Nokia, OPPO, InterDigital, Apple, Fraunhofer, Qualcomm, Samsung, Intel,  Spreadtrum, CMCC, Xiaomi, CATT, Panasonic, Transsion, ZTE, Huawei/HiSilicon, WILUS, Docomo, LGE, NEC, MediaTek, Lenovo, 
· Not Support (): 
· Updates on proposal (marked in red) and justifications
· Add bracket on the 1st FFS point since multiple companies prefer to remove it.
· Made updates “…and/or…” based on Docomo’s comment.
· Add the following based on comment from CATT.
· “and update resource selection and/or signaling from MAC to PHY”
· FL’s response to some companies’ comments:
· @Apple: I do not get your point, not sure what’s the issue with current Option A.
· @LGE: in legacy NR SL, even the chain is broken, the resources of retransmission are still from S_A (i.e., a single S_A as in resource selection procedure), so all the resources have the same sub-channel size.

[H] Proposal 3-1c
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 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 retransmissions use the same number of sub-channel(s) and same number of RB set(s)
· [ FFS: whether additionally support different number of sub-channel(s) and/or different number of RB set(s) in such case ]
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating 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, 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.

2.3.3.2 [M] Proposal 3-2
Background: IRB, remaining details on mapping between sub-channel and interlace
· Summary of previous round
· Almost all companies are ok with it.
· Updates on proposal (marked in red) and justifications
· No updates are made.
· FL’s response to some companies’ comments:
· @ZTE: so far, we have no agreement to support that case, and I feel probably that will not be supported based on my Tdoc review.
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Figure 1 Illustration of mapping between sub-channel and interlace (Based on Figure from R1-2303368)

[M] Proposal 3-2b
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
· Option 2: sub-channel#0 is mapped to K interlace(s) starting from interlace#0
· Interlace is indexed as per NR-U

2.3.3.3 [M] Proposal 3-3
Background: IRB, TBS determination
· Summary of previous round
· Support Option A (18): LGE, Nokia, OPPO, Apple, NEC,  Qualcomm, Sharp, Intel,  Spreadtrum, CMCC, CATT, Panasonic, MediaTek, ZTE, Huawei/HiSiliconm, WILUS, InterDigital, Samsung, 
· Support Option B (2): vivo, Lenovo, 
· Updates on proposal (marked in red) and justifications
· As pointed out by NEC and Huawei/HiSilicon, Option B is not aligned with legacy NR SL design (see RAN1#100 agreement below).
· Based on the situation, FL suggests to go with Option A. We can do the down-selection of A1~A4 later.
· Add Option A5 with bracket based on comment from Docomo. Companies can further check whether this is ok.
· Replaced the FFS based on ZTE’s comment.

Agreements (RAN1#100):
For sidelink TBS determination, N_RE’ and/or N_RE are calculated based on the procedure step 1) in 5.1.3.2 Transport block size determination of TS38.214 with the following considerations.
· …
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signalled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).

[M] Proposal 3-3c
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), down-select one of support the followings:
· Option A: TBS of initial transmission and retransmission(s) are guaranteed to be the same
· 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:
· 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
· [ Option A5: N_ref is the actual number of occupied PRBs for that transmission except for PRBs within intra-cell guard band, if any. ]
· Note: it is assumed that the number of PRBs within each sub-channel is the same.
· FFS: whether additional solution is needed when the PSSCH transmission occupies multiple RB sets
· FFS: for TBS determination, whether/how to handle the impact of additional available of PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets
· Option B: TBS of initial transmission and retransmission(s) are not guaranteed to be the same
· TBS for each initial and retransmission(s) is individually determined based on the actual number of occupied PRBs for that transmission
· Note: the determined TBS might be different so that HARQ combining is not possible

2.3.3.4 [M] Proposal 3-4
Background: CRB, usage of sub-channel(s) which include intra-cell guardband PRBs
· Summary of previous round
· Support (18): CMCC, Apple, IDC, Intel, LGE, QC, NEC, Samsung, Pana, Spredtrum, MTK, WILUS, Xiaomi, ZTE, Ericsson, Transsion, HW, ETRI, 
· Support Option 1 (5): IDC, SPRD, MTK, ZTE, CATT, 
· Support Option 2 (9): CMCC, Apple, Intel, Sharp, Xiaomi, ZTE, CATT, HW, ETRI
· Support Option 3 (10): Apple, QC, NEC, SS, Pana, MTK, Sharp, WILUS, ZTE, HW
· Not Support (2): Nokia, [Lenovo]
· Updates on proposal (marked in red) and justifications
· So far, no changes are made.
· FL’s response to some companies’ comments:
· @all: previous agreement will be obeyed for sure, companies should give detailed designs for Option 2 later while satisfying previous agreement.
· @CATT: this is subject our previous agreement on usage of intra-cell guardband (see below).
· @Nokia: the issue you mentioned is another issue, i.e., “FFS: whether/how to handle the case when the number of PRBs of the resource pool cannot be divided by sub-channel size”. We can organize related discussions later if needed. Let’s not couple issues together.

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
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Figure 2 Illustration of sub-channel(s) including intra-cell guardband PRBs (Based on Figure from R1-2302550)

[M] Proposal 3-4b
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:
· Option 1: Such sub-channel(s) cannot be used for PSCCH/PSSCH transmission
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· 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

2.3.3.5 [L] Proposal 3-5
Background: IRB or CRB
· Summary of previous round
· Almost all companies are fine with it.
· Updates on proposal (marked in red) and justifications
· Changed to “SL-BWP” level as per LGE and ZTE comment. This might be simpler.

[L] Proposal 3-5b
A resource pool SL-BWP is (pre-)configured with either contiguous RB-based or interlace RB-based PSCCH/PSSCH transmission, i.e., not both.

2.4 Issue#4: PSFCH and SL-HARQ
2.4.1 [Closed] 1st round: Proposals and background
2.4.1.1 [H] Proposal 4-1
Background: PSFCH transmission for 15/30 kHz, OCB requirement
· Summary
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Support (9): Futurewei, Nokia, NEC, InterDigital, ITL, [Qualcomm] (merge Alt 1-1a/2-4a), Docomo (merge Alt 1-1a/2-2a), Huawei/HiSilicon, National Spectrum Consortium
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· Support (2): CATT, Docomo (merge Alt 1-1a/2-2a),
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Support (3): Vivo, Sharp, Xiaomi
· Alt 2-4a: each PSFCH transmission occupies 1 dedicated interlace and adopt PRB-level cyclic shift hopping as in NR-U
· Support (7): LGE, Samsung, Intel, CATT, Sharp, WILUS, [Qualcomm] (merge Alt 1-1a/2-4a)
· 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
· Support (5): OPPO, ZTE, Apple, Lenovo, Panasonic
· FL’s view
· Alt 1-1a: 
· Quite some companies support it since it’s simple and effective.
· Some companies point out the power sharing issue if common PRB and dedicated PRB locate within 1 MHz. A simple way to handle this is to drop common PRB in this case. This is reflected in the updated proposal.
· Alt 2-2a: 
· Some companies point out the interference issue is serious since there are multiple transmissions on the same PRB, e.g., Qualcomm, Docomo, Huawei/HiSilicon, etc. 
· Alt 2-3a/2-4a: 
· Some companies support this and think PSFCH capacity may not be an issue, mainly because the actual number of PSFCH transmissions might be limited due to limited number of FDMed transmissions, e.g., Vivo, Intel, etc. 
· However, as pointed out by some companies (Docomo, Panasonic, Huawei/HiSilicon, etc.), how to do PSSCH-PSFCH mapping is unclear for Alt 2-3a/2-4a (see Example#1 below). It seems Alt 2-3a/2-4a cannot reuse legacy PSSCH-PSFCH mapping and need much larger specification changes than Alt 1-1a/3-2a. 
· In addition, Alt 2-3a/2-4a may have following issues: #1 Very small group size for groupcast option 2; #2 High interference since the number of CS pairs cannot be small; #3 Seems unable to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”.
· @Proponent of Alt 2-3a/2-4a, please try to clarify how to do PSSCH-PSFCH mapping in Example#1 below and how to update Alt 2-3a/2-4a accordingly, to help companies know whether/how it works. For now, FL add a bracket for Alt 2-3a in the updated proposal. 
· Alt 2-4a:
· As mentioned by some companies (Docomo, Nokia, etc), PAPR reduction is a separate issue and can be further considered regardless which Alt is selected. 
· To avoid coupling different issues and to make RAN1 discussions more focused, FL remove Alt 2-4a and add a separate bullet to reflect this.
· Alt 3-2a: 
· FL add more details for K2 and K4 based on the input.
· In summary, FL suggests to down-select among updated Alt 1-1b, [2-3a] and updated 3-2b in this meeting (hopefully) or next meeting. The following proposal is given to reflect above.

Example#1 (PSSCH-PSFCH mapping): As shown in Figure 3 below, assume 30 kHz SCS, a resource pool includes 1 RB set and 5 sub-channels (1 sub-channel = 1 interlace), PSFCH periodicity is 4 slots.
· There are 5*4=20 candidate resources within 1 PSFCH period (i.e., each sub-channel on each slot).
· As per legacy NR SL PSSCH-PSFCH mapping (TS 38.213 Clause 16.3.0), the number of PRBs for PSFCH transmission is at least 20 by (pre-)configuration, so that each candidate resource is mapped to orthogonal PRB for PSFCH.
· Alt 1-1a and 3-2a can easily reuse legacy PSSCH-PSFCH mapping by (pre-)configuring more than 20 dedicated PRBs for PSFCH.
· However, for Alt 2-3a/2-4a, since there are only 5 dedicated interlace in this case, it’s impossible to allocate orthogonal interlace to each candidate resource. So how to do PSSCH-PSFCH mapping is unclear for Alt 2-3a/2-4a.
· Some companies discussed this case and mentioned a potential way is using multiple CS pairs, e.g., Docomo, Huawei/HiSilicon, Panasonic, LGE, Samsung, Ericsson, Qualcomm, etc. 
· For example, assume 6 CS pairs are (pre-)configured. Then, the total number of orthogonal PSFCH resources in one PSFCH period is 30 (5 orthogonal interlace * 6 CS pairs), and a corresponding PSSCH-PSFCH mapping might be: 
· PSSCH on R#0 is associated with PSFCH resource on {interlace#0, CS pair#0}
· PSSCH on R#1 is associated with PSFCH resource on {interlace#0, CS pair#1}
· PSSCH on R#2 is associated with PSFCH resource on {interlace#0, CS pair#2}
· …
· PSSCH on R#6 is associated with PSFCH resource on {interlace#1, CS pair#0}
· …
· However, the above PSSCH-PSFCH mapping have following issues:
· #1 Very small group size for groupcast option 2: in the above example, the group size for groupcast option 2 is only one!
· #2 High interference: It seems the number of CS pairs must be 6, i.e., cannot be 1,2,3, thus having high interference.
· #3 Seems unable to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”: RAN1 already agreed to support “more than 1 PSFCH occasion(s) per PSCCH/PSSCH”, some companies propose that multiple different PSFCH resources sets should be used (e.g., Xiaomi, Qualcomm, etc.), then how to do PSSCH-PSFCH mapping in this case for Alt 2-3a/2-4a is unclear.

[image: ]
[bookmark: _Ref130808647]Figure 3 Illustration of PSSCH-PSFCH mapping (Based on Figure from R1-2302354)

[H] Proposal 4-1
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· RAN1 down-select one of followings:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB
· [ Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace ]
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]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: 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

FL’s comment: please also indicate which Alt you support.
FL’s comment: Proponent of Alt 2-3a, please try to clarify how to do PSSCH-PSFCH mapping in Example#1 above and how to update Alt 2-3a accordingly, to help companies know whether/how it works.
	Company
	Agree?
	Comments

	DCM
	Comment
	For Alt 1-1b, the 2nd sub-bullet should be updated. It seems that the 2nd sub-bullet reflects PSD limitation. However, more power allocation for dedicated PRB(s) is another important aspect. Therefore, the condition of ‘within the same 1 MHz bandwidth’ is not reasonable. Besides, it should be clarified that CDM is also applicable among UEs.
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB
· PRBs within the common interlace that are the closest to each of K3 dedicated PRB(s) are not used
· At the K3 dedicated PRB(s), user-multiplexing by using different cyclic shifts can be applied
With this update, we support Alt 1-1b.
For Alt 3-2b, how to meet PSD limitation always is quite unclear.

	vivo
	OK
	We think Alt 2-3a is the most simple and workable solution. The PSSCH-PSFCH mapping can be done based on the starting sub-channel and the interlace of PSFCH (as well as the CS as defined from Rel-16). The issues mentioned in the example#1 above may actually not an issue in unlicensed band (as least for #1 and #2), due to the target deployment scenario. Regarding the issue#3, our understanding is that this issue is common to all the options, and can be handled by shifting the index (interlace index, or PRB index, or CS index, etc.). Due to various regulation rules (LBT, OCB, etc.), it is anyway not expected that there is a large number of FDMed UE or a groupcast with a large number of receivers in unlicensed band.

	LGE
	
	First of all, feasibility of each alternative needs to be checked. As we know, in RAN4 perspective, Alt 2-2a/2-3a/2-4a are feasible since it comes from NR-U PUCCH format 0. 
Our understanding is Alt 2-4a is interlace PUCCH format 0, why this option is removed even though it is supported by a number of companies. 
Alt 3-2a would be feasible as well since it can be seen as the simultaneous transmission of multiple single-PRB PSFCH transmission. 
However, Alt 1-1a seems brand new format. It can be seen as simultaneous transmission of a single interlace and some non-contiguous PRBs. Considering that the maximum number of multiple single-PRB PSFCH transmission in a time is limited, it is unclear whether the Alt 1-1 is feasible or when it can be feasible. It would be necessary to confirm with RAN4 if we go to Alt 1-1a. Considering that the time is limited, it would be more safe direction to go with Alt 2-2a/2-3a/2-4a or 3-2a which are feasible. 

Regarding the GC option 2, if the group size is big, then we already have a solution which is to use GC option 1 as a fallback mode. Moreover, it is also possible that the PSFCH resources associated with the allocated subchannels are used instead of the starting subchannel. It can increase the number of PSFCH resources for GC option 2. In other words, the system is not broken even though interlaced structure is used. 

	Nokia/Nsb
	Alt 1-1b is preferred
	

	OPPO
	Yes
	OK with the proposal and we prefer Alt 3-2b.

	Interdigital
	Yes
	We prefer Alt. 1-1b for simplicity. 

	Apple
	Yes
	We prefer Alt 3-2b for its simplicity. In Alt 1-1a, K3 dedicated PRBs are used for PSFCH transmission, and in Alt 3-2b, K4 dedicated PRBs are used for PSFCH transmission. Hence, in nature, there is no performance difference between these two options. For Alt 3-2b, we think common PRBs and dedicated PRBs could be within 1 interlace to address PSD limit. 

	NEC
	Yes 
	Alt. 1-1b. We think this alt1-1b is the simplest way. By using the common interlace, the remaining PRBs (excluding this common interlace only) could be totally reuse the R16 PSSCH-PSFCH mapping procedure.
For Alt 3-2b, we don't know whether PRBs in two edge side would cause RAN4 impacts. 

	Fraunhofer
	Yes
	We are ok with Alt 1-1b.

	Qualcomm
	Yes
	Ok with the proposal. In our view, Alt 2-3/4a is from NR-U PUCCH format 0 and spec support could be simple. Alt 1-1 may also be needed if GC option 2 is to be supported for large number of GC group.

	Samsung
	
	With the understanding that the deleted Alt 2-4a is a special case of Alt 2-3a, we are ok with the proposal by removing the bracket around Alt 2-3a. 
Also, we want to note that the most important metric for comparing the alternatives is the detection performance, while by seeing many parameters unknown in Alt 1-1b and Alt 3-2b. We want a consensus of such parameters for evaluation purpose. 

	Intel
	No
	We actually we do not agree with the proposal and to remove 2-4a, as this option is already supported in the spec and already optimized for PAPR issue, so from spec perspective all except 2-4a are new designs and would require spec impact.
As for the assessment and question on how PSSCH-PSFCH mapping would be done for option 2-3/4a, our understanding is that a few directions could be taken:
(1) not to configure multiple SL sub-channels, with the motivation that high multiplexing may be problematic in SL-U due to propagation delays and sync-error which may lead to blocking each other on PSSCH transmissions in different sub-channels, i.e., better to keep as small number as possible. Thus PSFCH capacity may only be limited by PSFCH periodicity of 1,2,4 slots. 
(2) To use CS to improve capacity, and CS may be extended beyond only 6 values, because PSFCH occupies multiple RBs, thus multiple CS values may be added vs. 6 CS available by default for 1 PRB.
For what concerns the feasibility of option 2-3/4a, as mentioned by other companies, option 2-4a is supported in NR-U for PUCCH format 0, and would require the really minimum spec impact.
As option 1-1b and 3-2b are meant to improve capacity, we would like to ask companies to explain to us how in a practical deployment FDM for SL may work and how alignment across more than two UEs may be feasible if UEs may additionally have different source of synchronization, may be subject to mobility and may not know their reciprocal position. 

	Futurewei
	Alt 1-1b is preferred
	

	Lenovo
	Yes
	Alt 3-2b is preferred.

	Spreadtrum
	Yes
	We are fine with the proposal. We prefer Alt 3-2b. And we can further discuss how to meet PSD limitation.

	Sony
	Yes
	We prefer Alt. 1-1b.

	CMCC
	Yes
	OK with Alt.1-1b.

	xiaomi
	Yes
	

	CATT/GOHIGH
	Comment
	We can accept alt 1-1b and alt 2-4a which are aligned with the previous agreement that only IRB-based structure can be used for PSFCH transmission. Besides, for alt 1-1b, one FFS part on the coverage issue due the lower power in dedicated PRB is needed.

	Panasonic
	Yes
	OK with the proposal and we support Alt 3-2b.

	Transsion
	Yes
	We prefer Alt. 1-1b

	MediaTek
	Yes
	Alt 1-1b is preferred.

	ZTE
	OK with comments
	For alt 1-1b, if common PRB at the edge is directly dropped, then OCB requirement may not be met, so it should be clarified that the common PRB dropping satisfies the OCB requirement.
Moreover, considering the power on common PRB may lead to IBE interfere to adjacent dedicated PRB, guard band PRB/RE between common PRB and dedicated PRB(s) need to be considered.
For alt 3-2a, in our opinion, K2 common PRBs located at the two edges of a RB set does not exclude the case that the K2 common PRBs are within a interlace.
So the proposal is suggested to be updated:
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS:
· RAN1 down-select one of followings:
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· K3 is (pre-)configured, FFS value range
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE only transmits on the dedicated PRB under 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
Note: K2 Common PRB within a interlace is not excluded
· 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

	ZTE
	comments
	We think the second sub bullet is better to be for FFS.

	Huawei/HiSilicon
	Yes
	We prefer Alt 1-1b.
As per R16 SL design, PSFCH resource allocation for PSCCH/PSSCH within one PSFCH period is designed to support orthogonal resources among orthogonal PSCCH/PSSCH transmission. As shown in example#1, Alt 2-3a cannot support GC option 2 due to only 1 RX UE is supported. In addition, since more than 1 PSFCH occasion per PSCCH/PSSCH transmission is supported, how Alt 2-3a works is unclear even for unicast type.

	WILUS
	No
	We don’t agree with removal 2-4a which is already supported in NR-U. As mentioned by Samsung, if Alt 2-4a is a special case of Alt 2-3a, we can accept the proposal by removing the bracket around Alt 2-3a.


2.4.1.2 [M] Proposal 4-2
Background: More than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Summary
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Support (15): Qualcomm, Samsung, OPPO, Docomo, vivo, ZTE, [LGE], Nokia, Apple, Intel, CATT, Xiaomi, Spreadtrum, Panasonic, CMCC
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· Support (14): vivo, Nokia, MediaTek, [Lenovo], Futurewei, National Spectrum Consortium, Huawei/HiSilicon, Spreadtrum, Sony, InterDigital, Transsion Holdings, Fraunhofer, NEC, WILUS
· FL’s view
· Some companies supported Option 1 and gave some details, e.g., locations of such PSFCH occasion(s) (e.g., TDMed, FDMed, etc.), impact on HARQ RTT, UE behavior on transmitting PSFCH (e.g., a UE attempts transmit PSFCH only if it has not transmitted on any precedent PSFCH occasion corresponding to the same TB), etc.
· Some companies supported Option 2 and point out that in case of COT sharing and no HARQ-ACK feedback is needed (e.g., blind retransmission, broadcast, MCSt enabled, etc.), Option 1 will cause COT interruption and waste resource.
· A compromised proposal is given below.

[M] Proposal 4-2
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· By default, 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)
· When COT sharing is applicable, COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. Other PSFCH occasion(s) within its COT are used for PSSCH transmissions.
· FFS other details
· E.g., how to meet the HARQ RTT restriction
· E.g., UE behavior on transmitting PSFCH

	Company
	Agree?
	Comments

	DCM
	NO
	We do not support dynamic indication. How to avoid PSFCH conflict among UEs is unclear. This issue was solved by semi-static PSFCH-PSSCH mapping in R16/17 SL. It seems that this proposal does not reflect our concern.

	vivo
	OK
	

	LGE
	No
	RB set outside the shared COT still have the PSFCH occasion, and they will be FDMed with the RB set disabling PSFCH occasion in the same time. It definitely cause the AGC problem. 

Moreover, it is unclear whether the RX UE always knows whether the TX UE utilize the COT for its PSCCH/PSSCH transmission. If not, TX UE and RX UE would have different understanding on the PSSCH resources. 

	Nokia/Nsb
	
	We can only agree with the first bullet point

	OPPO
	No
	As it is analyzed in our contribution, dynamically indication on PSFCH occasions has some potential issues that need to be considered, such as PSFCH collision, PSFCH resources misalignment due to FDMed resource pools. It also has impact on resource selection procedures and significant large specification work to be done. Therefore, Option 1 should be supported.

	Interdigital
	OK
	

	Apple
	No
	If the first few slots in a shared COT have PSFCH resources, the corresponding PSCCH/PSSCH is likely transmitted before the shared COT. The dynamic indication of using these PSFCH resources in impossible. It seems the gap of PSFCH transmission in a COT is not avoidable, hence, we do not need to additionally design the dynamic indication of PSFCH occasion usage. 

	NEC
	Yes 
	Regarding PSFCH collision issue, for the UEs within a shared COT, UE could avoids PSFCH collision from the received COT sharing information, e.g., how many slot, sub-channels, etc. are within this COT and mapped to the dynamically indicated PSFCH occasion

	Ericsson
	Yes
	

	Fraunhofer
	OK
	

	Qualcomm
	
	We support the first bullet point only. The 2nd bullet could be for FFS.

	Samsung
	
	We agree with the first bullet for now, and don’t agree with the second bullet.
We didn’t see the reasoning on the relationship between PSFCH occasion selection and COT sharing. 

	Sharp
	
	To have a common understanding, we would like to ask whether cross-COT PSFCH transmission/reception is allowed or not. That is, within a sharing COT, is it allowed for a UE to transmit PSFCH on the (pre-)configured PSFCH occasions associated to PSSCH resource preceding the COT.

	Intel
	No
	We do not support dynamic indication as we believe this is an optimization and not an essential component of the design. Dynamic indication may also require a large spec impact while leading to even more collisions and uncertain behavior as the TX UE does not have any assurance or certainty that in those dynamic resources a RX UE may be able to transmit since some gaps may be unavoidable. Therefore, option 1 is preferred.

	Futurewei
	OK
	

	Lenovo
	YES
	

	Spreadtrum
	No
	We support the 1st bullet, and the second bullet can be FFS. 
For the dynamical indication, if other PSFCH occasion(s) within the COT are used for PSSCH transmissions, other UE (not RX UE) cannot use the pre-configured FDM PSFCH transmission resources. Or, the PSSCH transmissions may be collided with other UE’s PSFCH transmissions. So, it is not clear that how to avoid the collision between PSFCH transmissions or PSFCH and PSSCH transmissions. 

	Sony
	Yes
	

	CMCC
	No
	We share the same views as DCM, LGE, OPPO and Apple, where the dynamically indicated PSFCH may cause some further issues.

	xiaomi
	Yes
	We support the PSFCH occasion(s) are (pre-)configured, and we have concern about dynamic indication. With the dynamic indication, the mapping relationship between PSCCH/PSSCH and the corresponding PSFCH will be broken, thus PSFCH transmissions collision problem needs to be investigated and solved. 


	CATT/GOHIGH
	No
	The COT sharing mechanism is still unclear and is under discussion in AI 9.4.1.1, so we can only accept the first bullet.

	Panasonic
	
	We support only first bullet.

	MediaTek
	Yes
	

	xiaomi
	Yes
	We support the PSFCH occasion(s) are (pre-)configured, and we have concern about dynamic indication. With the dynamic indication, the mapping relationship between PSCCH/PSSCH and the corresponding PSFCH will be broken, thus PSFCH transmissions collision problem needs to be investigated and solved. 


	Huawei/HiSilicon
	Yes
	As for 1st bullet, due to the advantages of COT sharing, PSFCH TX UEs within a COT can successfully feedback via type 2 LBT, therefore, additional PSFCH occasions within a COT are unnecessary. In addition, there may be cases that no PSFCH transmission is needed, resulting in COT loss and reduced COT duration for PSCCH/PSSCH transmission.
We support 2nd bullet to solve issues above. 


2.4.1.3 Others
· Some other issues are mentioned:
· Some companies propose to introduce new PSFCH format, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

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

	Company
	Comments

	
	

	
	

	
	



2.4.2 [Closed] 2nd round: Proposals and summary of previous round
2.4.2.1 [H] Proposal 4-1
Background: PSFCH transmission for 15/30 kHz, OCB requirement
· Summary of previous round
· Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· Support (13): [DCM], Nokia, Interdigital, NEC, Fraunhofer, [Qualcomm], Futurewei, Sony, CMCC, CATT, Transsion, MediaTek, Huawei/HiSilicon
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Support (6): vivo, [LGE], Qualcomm, Samsung, CATT, [WILUS]
· 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
· Support (6): [LGE], OPPO, Apple, Lenovo, Spreadtrum, Panasonic
· Updates on proposal (marked in red) and justifications
· For Alt 1-1b:
· Add “On the K3 dedicated PRB(s), multiple CS pairs can be used as in legacy NR SL PSFCH” as per Docomo’s comment.
· Add “…UE only transmits on the dedicated PRB subject to OCB requirement” as per ZTE’s comment.
· For Alt 2-3a: 
· Vivo gave some PSSCH-PSFCH mapping designs. It seems different from legacy NR SL PSSCH-PSFCH mapping, and maybe PSFCH collision may happen.
· Intel mentioned RAN1 can consider introducing more than 6 CS pairs if needed.
· Qualcomm mentioned Alt 1-1 may also be needed if GC option 2 is to be supported for large number of GC group.
· FL reflected the above as examples in the proposal. Proponents of each Alt need to give more details to help other companies understand whether/how it works, thus helping RAN1 down-selection.
· For Alt 3-2b:
· Add “FFS: how to meet PSD limitation” as per Docomo’s and Spreadtrum’s comment. E.g., when UE transmits on 2 common PRBs and 1 dedicated PRB, and use 23 dBm power, then the PSD limit may not be satisfied.
· Add “FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s), e.g., whether they are on the same interlace with common PRB” as per Apple’s comment.
· @all: as mentioned by CATT, Alt 3-2b may not be aligned with previous agreement as below. Companies, especially proponents of Alt 3-2b, please share your views on this aspect in this round.
· 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.
· For the FFS on IBE:
· Add “E.g., whether to introduce guardband PRB/RE between common PRB and dedicated PRB” as per ZTE’s comment.
· FL’s response to some companies’ comments:
· @LGE, Samsung, Intel, WILUS: on Alt 2-4a
· As FL explained in the 1st round background, the intention to remove Alt 2-4a and have a separate sub-bullet about PAPR reduction is to decouple different issues and help RAN1 discussions being more focused. 
· Whether or not to support PAPR reduction as in NR-U can still be discussed, and FL used “regardless of which Alt above is selected, …” to highlight this.
· @Docomo: within one interlace, the distance between two IRBs is 10/5 PRBs for 15/30kHz SCS, i.e., 1.8 MHz. Considering the regulation has PSD limit (e.g., 10dBm/MHz), to avoid power sharing between dedicated PRB and common PRB within 1 MHz, UE may need to drop 1 or 2 common PRB depending on the location of dedicated PRB in Alt 1-1b. FL assumes this is aligned as your suggestions, and hope it clarifies.
· @CATT: as for the coverage issue you mentioned, FL assumes this can be addressed by configuring larger value of K3 if needed. Since the value range is FFS, companies can take this into account when they propose detailed value range.
· @ZTE: in Alt 3-2b, the main bullet says “K2 common PRBs locate at the two edges of a RB set”. So their locations are already determined.

[H] Proposal 4-1b
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 subject to 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), e.g., whether they are on the same interlace with common PRB
· 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., in Alt 2-3a, 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., in Alt 2-3a, 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

	Company
	Agree?
	Comments

	CMCC
	Yes
	

	Apple
	
	We do not think the newly added second bullet is needed at this stage. But for progress, we can keep the main second bullet with the following changes:
1. Remove all the examples under this bullet. Maybe some examples could be added under the proper Alternatives in the first bullet. 
2. Change “baseline” to “starting point”. This is because in SL-U, a resource pool can have multiple RB sets and the indexing of PSFCH resources over different RB sets needs to be explored.
For Alt 2-3a, we still think the PSFCH capacity is an issue.

	InterDigital
	Yes
	

	Intel
	Comments
	After FL’s explanation, we are generally OK with the proposal and to compromise to make a step forward. However, we are still not OK to keep option 3-2b since we have serious concerns with it:
1. It does not comply with the agreements so far. We have already agreed that PSFCH would be mapped into an RB-based interlace and clearly option 3-2b won’t follow this agreement;
2. As in this option only few PRBs are used for transmission, while regulatory requirements mandate a PSD of 10 dBm/MHz, this solution would pose serious issues in terms of coverage.

	Fraunhofer
	Yes
	

	vivo
	Yes
	

	DCM
	OK with update
	For Alt 1-1b, as commented before, drop of some common interlace PRBs is not only for OCB/PSD requirement but also for boosting power for dedicated PRB. From this point, regardless of regulation, this dropping behavior should be applied always. We suggest removing the added part.
· 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 OCB requirement

	LGE
	
	To move forward, Alt 1-1b should be deprioritized. To complete this WI for all the WG, we also need to consider the impact to another WG. 
To be specific, in the current RAN4 spec, there are three type of allocations: contiguous resources, almost contiguous resources (the gap PRB portion over the occupied PRBs <= 0.25), interlaced type resource allocation. 

If we go to Alt 1-1b, RAN4’s work load could be excessively large since they need to analyze MPR or performance requirement for a variety of the locations of a single interlace and the locations of dedicated PRBs.
On the other hand, if we go to Alt 2-3a, it is possible to reuse MPR or performance requirement for interlaced PUCCH format 0, and it will simplify RAN4’s work. 

Moreover, in RAN1 perspective, for Alt 1-1b and Alt 3-2b, we may need to discuss further how to design sequence mapped on the common PRB/interlace. 

For compromise, we can merge all the alternatives. 
First of all, for a single UE perspective, a single interlace within a RB set is used for a single PSFCH transmission. 
Next, the UE map its own sequence for control information feedback on the interlace within the RB set.
Among multiple UEs or different PSFCH TX, some PRBs belonging to the interlace within a RB set is not overlapping each other (like dedicated PRB).
Among multiple UEs or different PSFCH TX, the other PRBs belonging to the interlace within a RB set can be overlapping each other. 

	Qualcomm
	Yes
	Alt 2-3/4a is from NR-U PUCCH format 0 and spec support could be simple. Alt 1-1 may also be needed if GC option 2 is to be supported for large number of GC group.

	OPPO
	Yes with comment
	Generally we are fine with the proposal. 
For the first FFS in Alt 3-2b, to address the concern about the PSD limitation, one potential solution can be as follows (we are open to any other candidate solutions).
1. The gap between each of K2 common PRBs and each of K4 dedicated PRBs is >1 MHz so that common PRB and dedicate PRB will not be within 1MHz;
2. If K4 =1, only this PRB is limited by PSD limitation. if K4>1, all K4 PRBs equally share the transmit power which is determined by PSD limitation.
For the second FFS in Alt 3-2b, we are OK to keep it open now.


	NEC
	Yes 
	A wording comment as following:
· When a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth, UE may only transmits on the dedicated PRB and this behavior should be subject to OCB requirement
Add "may" because based on possible outcome of Proposal 6-1, UE may adjust the PSFCH power to solve the power sharing problem and thus no drop is needed. 
Add " and this behavior should be " because the original wording may imply that UE only transmits on the dedicated PRB to meet OCB requirement which is misunderstanding.

	Samsung
	
	We don’t think the second bullet is needed. Anyway, either proposal needs to consider enhancement to the PSSCH-PSFCH mapping. 
Also, is it possible to try to narrow down the value of parameters K3 and K4? In our understanding, every proposal has potential tradeoff between detection performance and capacity, and the parameter values are the key for evaluating the performance. 

	Panasonic
	Yes
	For Alt 3-2b, we are OK the restriction that K3 and K4 are located on a same interlace. It is similar as previous alt 3-1a in RAN1#111. The restriction is aligned with previous agreement and can meet the OCB and PSD requirement. 

	Spreadtrum
	Yes
	

	MediaTek
	Yes
	

	Lenovo
	Yes with comments
	Alt 3-2b is preferred although we are OK with this proposal.
Further comments are listed below:
1. On Alt 1-1b, 
It is not aligned with RB-based interlace structure with the additional UE behaviors of dropping PRB of the common interlace if the PRB is near to the dedicated PRB. E.g., interlace 0 is used as common interlace, if the dedicated PRB is PRB 4 within 1MHz BW of PRB 0 and PRB 0 is dropped, can we still deem the UE transmits PSFCH on a common interlace? 
The intention of Alt 1-1b is to provide abundant PSFCH resources compared with using dedicated interlace. why is it necessary to use multiple CS pairs on dedicated PRBs? If companies think Alt 1-1b can’t provide abundant PFSCH resource, then we need go with Alt 3-2b which can provide more resources.

2. On Alt 2-3a
We do think CS pair should be considered for dedicated interlace structure; otherwise, the PSFCH capacity is quite limited, e.g., only 5 interlaces in case of 30kHz SCS.

3. on Alt 3-2b
Alt 3-2b isn’t against existing agreement since there is “at least” put before RB-based interlace. RAN1 has not achieved any conclusion to exclude the structure of Alt 3-2b. In fact, Alt 1-1b can be deemed as a variant of RB-based interlace which is not aligned with RB-based interlace.  
Agreement
To meet OCB and PSD requirement for PSFCH transmission, at least RB-based interlace is supported at least for 15 kHz and 30 kHz SCS, FFS details.

Additionally, to address PSD issue, one way is to consider guard band with 1MHz separation between common PRB and dedicated PRB; another way is to restrict common PRB and dedicated PRB are on same interlace. Both ways can easily solve the PSD issue.

4. on the newly added bullet
We think PSSCH-PSFCH mapping is separate issue from PSFCH structure design because only a PSFCH resource index is needed after PSSCH-PSFCH mapping and whether this PSFCH resource index is pointing to a PSFCH resource based on Alt 1-1b, Alt 2-3a or Alt 3-2b is not relevant to PSFCH structure. 

 

	Sharp
	Yes
	

	WILUS
	
	We also don’t think the second bullet is necessary. If it needs to further consider enhancement of PSSCH-PSFCH mapping, we suggest to put on the FFS for enhancement of PSSCH-PSFCH mapping in SL-U without mentioning which one is baseline.

	xiaomi
	Yes
	We support 2-3a, and we support use the cyclic shift for 2-3a to improve the capacity.

	
	
	

	ZTE, Sanechips
	Agree in principle
	For Alt 3-2b, there may also some location restriction on the K2 common PRBs, we proposed to updated the FFS as:
· FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and K2 common PRBs, e.g., whether they are on the same interlace with common PRB


	Transsion
	Yes
	

	CATT/GOHIGH
	Yes with comment
	We are generally ok with the proposal.
Alt 3-2b is not aligned with previous agreement that IRB-based structure should be used for PSFCH transmission. Thus, alt 3-2b should be removed

	Huawei/HiSilicon
	Ok for progress
	We support Alt 1-1b.
For Alt 2-3a, PSSCH-PSFCH mapping is still unclear, we assume quite large specification changes are needed. If Alt 2-3a cause PSFCH resource collision, then the reliability of PSFCH transmission itself can not be guaranteed. It’s unreasonable to re-design a new mapping rule whilst such rule still can not ensure the same HARQ performance as existing R16 design under the cost of large specification workload.

	Nokia/NSB2
	Agree
	The Alt 1-1b has the major support.
And we should down-select the other two alternatives


2.4.2.2 [M] Proposal 4-2
Background: More than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Summary of previous round
· Support (10): vivo, Interdigital, NEC, Ericsson, Fraunhofer, Futurewei, Lenovo, Sony, MediaTek, Huawei/HiSilicon
· Not support (13): Docomo, LGE, Nokia, OPPO, Apple, Qualcomm, Samsung, Intel, Spreadtrum, CMCC, Xiaomi, CATT, Panasonic,
· Updates on proposal (marked in red) and justifications
· FL adds a FFS to the 2nd bullet for further study.
· FL’s response to some companies’ comments:
· @Sharp: From my point of view, cross-COT PSFCH transmission/reception as in your example is allowed, whether the UE use Type 1 LBT and Type 2 LBT to transmit the PSFCH is subject to Channel Access AI agreements.

[M] Proposal 4-2b
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· By default, 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)
· When COT sharing is applicable, COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. Other PSFCH occasion(s) within its COT are used for PSSCH transmissions.
· 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

	Company
	Agree?
	Comments

	CMCC
	No
	We still think the dynamically indicated PSFCH is not feasible.

	Apple
	No
	We may keep the second bullet as FFS and agree on the first bullet at this stage. 

	InterDigital
	Yes
	

	Intel
	No
	We still have same concerns as indicated in first round regarding the feasibility and actual benefits of the dynamic indication of PSFCH, considering also the specification impact that this may have. We would suggest to leave the whole second bullet as an FFS as a compromise.

	Fraunhofer
	Yes
	We are ok to compromise on the 2nd bullet, e.g., as FFS.

	vivo
	Yes
	

	DCM
	No
	If whole the 2nd bullet is FFS, we are fine with it, and further discussion on collision issue can be done in future meeting.

	LGE
	No
	The AGC issue definitely exist. The only way to avoid the AGC is the COT always occupies the all the RB sets in SL BWP or SL carrier (“in RP” is not sufficient since RPs can be FDMed).

	Qualcomm
	
	We support the first bullet point only. As stated in the previous round, the 2nd bullet may have more spec impact, and PSSCH and PSFCH collision needs further study. Hence, suggest to have the entire 2nd bullet for FFS.

	OPPO
	No
	We still think dynamic indication on PSFCH occasions are not feasible due to the following-up issues and large specification impact it introduced. We support the first bullet only.

	NEC
	Yes 
	

	Samsung
	OK in general
	We want to clarify the intention of “By default,” in the first bullet. Can it be removed? 
For the second bullet, the wording “When COT sharing is applicable,” is confusing, and should be deleted. From the COT initiating point of view, it only needs to provide the indication, and no need to consider whether COT sharing is applicable or not. 

Also, is there typo in “Other PSFCH occasion(s) within its COT are used for PSSCH transmissions.”? It conflicts with previous wording. 

	Panasonic
	
	We support the first bullet, and second bullet should be FFS.

	Spreadtrum
	No
	For dynamical indication, many companies have some concerns on AGC issue and PSFCH/PSSCH collision issue. We prefer to keep 2nd bullet as FFS.

	MediaTek
	Yes
	For 2nd bullet, i.e., dynamically indicated, we think it is the spirit of the previous agreement made in COT sharing of AI 9.4.1.1 
Agreement 
	For UE-to-UE COT sharing,
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
Additionally, we suggest the following modification to avoid ambiguity:
When COT sharing is applicable, COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. Other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions.

	Lenovo
	Yes
	We think periodic PSFCH occasions have below drawbacks:
When a UE initiates a COT by performing Type-1 channel access procedure, the COT may be frequently interrupted by the periodic PFSCH occasion. This is especially true since the PSFCH period is relatively small, i.e., 1, 2 or 4 slots. When the COT has a duration of more than 4 slots, like COT 3, it will be interrupted twice. This interruption brings below drawbacks:
(1) The Tx UE’s sidelink transmissions can’t be contiguously transmitted in time domain because the Tx UE needs to monitor the channel continuously and perform channel access type 2 before it resumes its sidelink transmission.
(2) Tx UE is quite likely to lose the channel. When the gap is larger than 16us, then there is risk of losing the channel. When the COT is interrupted by one PSFCH occasion and there is no any PSFCH transmitted during the occasion due to NACK-only based feedback or disabled HARQ-ACK feedback, considering one PSFCH occasion occupies 4 consecutive symbols about 280us, the probability of losing the channel is quite high.

[image: ]
Figure 6 Periodic PSFCH configuration

Hence, we support dynamic indication of PSFCH occasions so as to avoid the ongoing COT frequently interrupted by periodic PSFCH occasions.


	Sharp
	
	For second bullet, if cross-COT PSFCH transmission/reception is allowed, some (pre-)configured PSFCH occasions located in the beginning of COT may be associated to PSSCH outside the COT and may be used for feedback transmission by other UEs. Therefore, we are concerned on the PSFCH occasion handling, i.e., “Other PSFCH occasion(s) within its COT are used for PSSCH transmissions.”. This kind of PSFCH occasion handling can only be performed on some PSFCH occasions by UE only if the UE can make sure there are no PSFCH transmission from other UEs on these PSFCH occasions. We propose the following modification.
· When COT sharing is applicable, COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. Other PSFCH occasion(s) within its COT are used for PSSCH transmissions.
· FFS: handling of other PSFCH occasion(s) within its COT. 
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them


	xiaomi
	No
	We don’t support dynamic indication on PSFCH occasions. All (pre-)configured PSFCH occasions can used to transmit the PSFCH, which has more opportunities than only using the (pre-)configured PSFCH occasions within its COT.

	
	
	

	ZTE, Sanechips
	Only the 1st bullet
	Seems no much concern on the first bullet, we should agree this first, FFS whether dynamic indication is needed.

	Ericsson
	OK
	

	Transsion
	Yes
	

	CATT/GOHIGH
	No
	Only the first bullet can be accepted.

	Huawei/HiSilicon
	Yes with comments
	The motivation to introduce more PSFCH occasions for one PSCCH/PSSCH transmission is to address LBT failure in SL-U. However, within a COT, the probability of LBT failure is largely reduced when PSFCH TX UEs are granted to use type 2 LBT. 
Introducing more than one PSFCH occasions per PSCCH/PSSCH within a COT is not justified and has a lot of issues, e.g., causing COT interruption in case no HARQ-ACK is needed, reduce resources for PSCCH/PSSCH, etc. How to resolve such issues are unclear so far.
Thus, we have concerns on supporting only 1st bullet.

	Nokia/NSB2
	
	Again, the following part with the first bullet point can be easily agreed:
[M] Proposal 4-2b
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· By default, 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)



2.4.3 Proposals for Thursday GTW (Week 1)
2.4.3.1 [H] Proposal 4-1
Background: PSFCH transmission for 15/30 kHz, OCB requirement
· Summary of previous round
· Support (19): CMCC, InterDigital, Fraunhofer, vivo, DCM, Qualcomm, OPPO, NEC, Panasonic, Spreadtrum, MediaTek, Lenovo, Sharp, Xiaomi, ZTE, Transsion, CATT, Huawei/HiSilicon, Nokia
· Not support ():
· Updates on proposal (marked in red) and justifications
· FL suggests to keep “R16 NR SL PSSCH-PSFCH mapping is reused as baseline”. 
· WID objective clearly says “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”. So if some design does not reuse legacy NR SL as baseline, it is out of WID scope.
· In addition, usually FL does not want to have too many examples in the proposal. But for this proposal, such examples are important to be kept to help down-selection.
· E.g., so far, how Alt 2-3a will do PSSCH-PSFCH mapping is unclear, and it may not reuse legacy NR SL PSSCH-PSFCH mapping and may have the issues mentioned in the examples. The specification impact might be quite large.
· In next meeting, RAN1 probably “must” down-select one Alt and move forward.
· So FL encourages proponents of each Alt to give more details on how to resolve the issues in the examples, to help companies clearly know how it works and what’s the specification impact. Otherwise, it’s very hard to do down-selection in next meeting.
· We all know TU is very limited, and we need to minimize specification impact.
· For Alt 1-1b: 
· Add the followings based on comment from Docomo and NEC. Let’s FFS this part and companies can bring more details next meeting.
· “FFS: whether any impact on meeting OCB requirement”
· For Alt 3-2b:
· Made the following updates as per ZTE’s comment. The example is removed otherwise the sentence reads strange (i.e., “…common PRBs, … with common PRB”)
· “FFS: whether to introduce any restrictions on the locations of K4 dedicated PRB(s) and/or K2 common PRBs, e.g., whether they are on the same interlace with common PRB”
· FL’s response to some companies’ comments:
· @LGE: if there is any RAN4 work, RAN4 will work on it as usual business. FL does not see any critical issue here. RAN1 can also inform RAN4 via LS about our design for PSFCH/S-SSB/etc.
· @Samsung: so far, not many companies give detailed number for K3 and K4. FL feels it’s hard to agree on detailed value range for K3/K4 in this meeting. But I agree with you that such detailed value range is important to help better understand each Alt. So FL would encourage companies to give more details on this aspect in next meeting.
· @Lenovo: for Alt 1-1b, the bullet of “multiple CS pairs” is just to reuse legacy NR SL design.

[H] Proposal 4-1c
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 subject to OCB requirement
· 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 they are on the same interlace with common PRB
· 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., in Alt 2-3a, 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., in Alt 2-3a, 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

2.4.3.2 [Suspend] Proposal 4-2
Background: More than 1 PSFCH occasion per PSCCH/PSSCH transmission

FL’s comment: this part will be updated later.

2.5 Issue#5: S-SSB and synchronization
2.5.1 [Closed] 1st round: Proposals and background
2.5.1.1 [H] Proposal 5-1
Background: S-SSB transmission, OCB requirement or OCB exemption
· Summary
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· Support (10): Ericsson, LGE, Samsung, ZTE, Futurewei, Spreadtrum, Sony, InterDigital, Transsion Holdings, Lenovo
· 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
· Support (12): Samsung, CATT, MediaTek, OPPO, vivo, Panasonic, Sharp, Huawei/HiSilicon, Qualcomm, Lenovo, Xiaomi, National Spectrum Consortium, WILUS
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Support (8): Qualcomm, Intel, Apple, Futurewei, OPPO, Huawei/HiSiliconm, Nokia, [Sharp] , WILUS
· FL’s view
· There is no clear majority view. FL gave a proposal below to reflect the possible down-selection alternatives.
· There are some good evaluation results from companies. E.g., Nokia/MediaTek/etc. points out that Option 1-1 may have worse correlation performance compared with legacy S-SSB through evaluation. Companies are encouraged to check.
· FL would like to remind the group that UE implementation complexity will be high (i.e., UE needs to implement multiple S-SSB detection algorithms), if RAN1 supports multiple S-SSB transmission schemes. So a unified design to support all scenarios may be preferred.
· E.g., to resolve the FFS under Option 1-1, or to meet the minimum 2 MHz requirements under 15 kHz SCS for Option A, the S-SSB transmission scheme might be different, thus increasing UE implementation complexity.
· Companies also gave detailed design for each Option
· E.g., how to resolve the FFS under Option 1-1
· E.g., how to reduce PAPR under Option 3-1, value of N and gap
· E.g., how to meet the minimum 2 MHz requirements under 15 kHz SCS for Option A
· FL suggests to come back to these details later after down-selection.

[H] Proposal 5-1
For S-SSB transmission within 1 RB set:
· Down-select one of the followings for 15 kHz and 30 kHz SCS in RAN1#112b-e:
· Alt 1: Support Option 1-1 only
· Alt 2: Support Option 3-1 only
· Alt 3: Support Option A only
· Alt 4: Support both Option 1-1 and Option A, and enable one of them by (pre-)configuration
· Alt 5: Support both Option 3-1 and Option A, 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: 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.

	Company
	Which of Alt 1~5 do you support?
	Comments

	DCM
	Alt 1 or Alt 2
	Single structure should be supported.

	vivo
	Alt2
	In our view, the number of S-SSB repetition in frequency domain is configurable in option 3-1. Thus, if N=1 is supported by option 3-1, Option A is supported. By this way we are also fine with Alt 5. However, in this case sub-bullet of option A should be removed (i.e., no need of further enhancement to meet the minimum 2 MHz requirements under 15 kHz SCS).

	LGE
	Alt 1 or Alt 4(with comment)
	If the Option A is replaced with Rel-16/17 NR S-SSB structure, then we are Ok with Alt 4 as well. In this case, when the OCB requirement is not present, Option A can be used. In this case, it does not need to consider 2MHz requirement. 

In case of Option 3-1, the feasibility of this non-contiguous transmission needs to be checked based on UE capability or RAN4 perspective. 
If we go with Option 3-1, since we concern about the PSD requirement, it should have large number of S-SSB repetition rather than two S-SSB at the edge of the RB set. 
For instance, for 15kHz SCS, if the two S-SSB repetition is used, the maximum transmit power will be limited to 16dBm for the case of 10dBm/1MHz. 

	Nokia/NSB
	Alt 3
	As discussed in our Tdoc option 1-1 is not a good choice to meet OCB requirement. Option 3-1 or some other modifications to legacy S-SSB can be considered.

	OPPO
	Comment
	We think Option 3-1 and Option A can be supported, and Option A can be a standalone method regardless option 3-1 while Option A is only applicable to SCS 15KHz.
So, we support Option 3-1 and Option A, and they can be enable independently.

	Interdigital
	Alt. 1
	One structure (e.g., interlace) can be supported for simplicity. 

	Apple
	Alt 3
	Option A is the simplest solution. 

	NEC
	Alt.1 
	Option 3-1 (Alt.2) has higher PAPR/cubic metric issue

	Ericsson
	Alt 1
	

	Qualcomm
	Alt 5
	Alt A does not necessarily require OCB exemption. In some region/band, there is no OCB requirement. Option 1-1 and option A share the same legacy 11-RB S-SSB part, one can reuse the legacy Rx UE searcher and the performance/complexity is well understood.

	Samsung
	
	We object Alt 3 and open to other alternatives (with the following clarification to Option A). 
To further clarify, Option A shall be described as “legacy S-SSB structure” and whether it’s due to OCB exemption or not doesn’t need to be part of the proposal (i.e., doesn’t need to be subject to configurability). For example, legacy S-SSB structure can be used for the case without OCB requirement, and it’s not related to OCB exemption at all. The following is the suggested wording change for Option A: 
· Option A: legacy S-SSB structure
· Note: for the case with OCB requirement, if only Option A is supported, OCB exemption is applied, and continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.

	Sharp
	Alt 2 or Alt 5
	

	Intel
	Alt-3 
	Option A may be sufficient, but we are open to option 5 as a compromise to help moving forward.

	Futurewei
	OK
	Alt 1/Alt 3

	Lenovo
	Alt 1 or Alt 2
	

	Spreadtrum
	Alt 1 or Alt 4
	

	CMCC
	Alt 1
	

	xiaomi
	Alt 2
	Alt2 has benefit on the simplicity.

	CATT/GOHIGH
	Alt 5
	We share the same view as QC

	Panasonic
	Alt 2 or Alt 5
	

	Transsion
	Alt 1
	

	MediaTek
	Alt 2
	A unified S-SSB design for all SCS of 15/30/60 kHz is preferred with consideration of spec effort and complexity. Therefore, Alt 1 is not supported due to the uncertainty of interlace utilization, unavailable for 60kHz SCS. In additional, the degraded correlation performance of Alt 1 (as shown in our contribution) can not be accepted from our side. 
Additionally, we support Vivo’s opinion that Alt 3 can be achieved by configuring N = 1 in Alt 2.

	ZTE
	Alt 1 
	Single structure should be supported for simplicity.

	Huawei/HiSilicon
	Alt 2
	For option 1-1, the receiving SNR will be worse for the higher 20MHz noise bandwidth. Furthermore, option 1-1 requires 20MHz bandwidth to do timing detection at least during the sync source searching stage, resulting in higher detection power assumption. 
While option 3-1, the legacy S-SSB receiver can be reused on the S-SSB synchronization raster, the similar performance as Rel-16 S-SSB can be expected. 
Hence, we think option 3-1 is enough. After the option 3-1 is applied, S-SSB OCB issue can be solved for all cases, no need to further discuss the other solutions. 
A single option 3-1 applied to all cases can further simplify the implementation both for S-SSB transmitter and receiver. 

	WILUS
	Alt 5 or Alt 2
	



2.5.1.2 [H] Proposal 5-2
Background: additional S-SSB occasions, belong to resource pool or not
· Summary
· Additional candidate S-SSB occasions are excluded from resource pool
· Support (15): Ericsson, OPPO, Docomo, Samsung, LGE, Intel, Apple, NEC, CATT, WILUS, MediaTek, Xiaomi, Futurewei, National Spectrum Consortium, Spreadtrum
· Additional candidate S-SSB occasions belong to resource pool
· Support (11): Qualcomm, Nokia, Intel, vivo, ZTE, Lenovo, Huawei/HiSilicon, InterDigital, Panasonic, Futurewei, Transsion Holdings
· FL’s view
· Companies who support “exclude from resource pool” mainly want to follow legacy NR SL design and keep the design simple.
· Companies who support “belong to resource pool” mainly want to reduce resource overhead. 
· Qualcomm has simulation results to show “exclude from resource pool” will cause 10~20% UPT loss. Vivo has very detailed overhead analysis. Companies are encouraged to check.
· Some companies (Qualcomm, Vivo, Nokia, etc) point out S-SSB and PSCCH/PSSCH overlapping can be avoided with proper CPE design, thus this is not an issue.
· FL suggests to use (pre-)configuration to enable one of them.
· The following proposal is given to reflect above.

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

	Company
	Agree?
	Comments

	DCM
	NO
	Motivation of Alt 1, i.e., simple design and small workload, disappears by (pre-)configurability.

	vivo
	OK
	

	LGE
	No
	Only Alt 1 is supported. 

It is difficult to understand the relation with Proposal 5-1. As we know, S-SSB will be transmitted in SFN manner, then if S-SSB repetition is supported, how to avoid the collision between S-SSB repetition by a UE and interlaced PSCCH/PSSCH transmission by another UE? 

If the UE still can transmit S-SSB to maintain the COT, why the addition S-SSB occasion need to be included in the resource pool? 

	Nokia/NSB
	No
	Additional S-SSB occasions should belong to RP. Overhead is the problem but collisions between S-SSB and PSSCH are not because they can be avoided with proper CPE design.

	OPPO
	No
	All of S-SSB occasions should be excluded from RP, because the half-duplex issue cannot be ignored. Tx overlapping between S-SSB and PSCCH/PSSCH dramatically degrade the sync. performance of SL system. Considering about the S-SSB overhead, we don’t think it is a critical issue that needs to be addressed, while the periodicity is 160ms and only a tiny partial of the slots are used for S-SSB which is to guarantee the synchronization procedure.

	Interdigital
	Yes
	Our preference is Alt. 2 but we can compromise to support configuration. 

	Apple
	No
	We prefer Alt. 1 to have a clean design. The S-SSB overhead can be controlled by configuring the number of additional slots for S-SSB transmissions. 

	NEC
	No 
	Alt.1 only. S-SSB within a resource pool will have larger impacts on many legacy procedures, we don’t think a configuration between this two options is a good WF.

	Qualcomm
	Yes
	Ok with the proposal

	Samsung
	No
	We don’t support Alt 2. 
Alt 2 may have significant specification impact since it changes the fundamental design of resource pool that never includes S-SSB transmission. The amount of extra needs to be clarified. 
Also, as mentioned several times already, it’s not reasonable to fully up to the receiver UE to blind detect the transmission type, which is an unnecessary burden to support Alt 2. 
Regarding the issue of “waste of resource” in Alt 1, the number of slots for S-SSB transmission is already configurable, so if one is worried about the overhead. 

	Sharp
	No
	We prefer Alt 1. 

	Intel
	Yes
	Ok with the compromised solution.

	Futurewei
	OK
	

	Lenovo
	Yes
	Alt 2 is preferred due to performance considerations. But we can support configuration as a compromise to get us forward.

	Spreadtrum
	No
	Only prefer Alt 1.

	CMCC
	No 
	Alt 1 only. Because we should further consider the half-duplex issue and the Tx limitation when S-SSB and PSCCH/PSSCH are transmitted in a same slot.

	xiaomi
	Yes
	We prefer alt1, because alt 1 reuses the Rel-16/17 sidelink design to avoid other sidelink signals interfering the S-SSB’s transmission.

	CATT/GOHIGH
	No
	Only alt 1 is supported. Since the synchronization is the most important thing for sidelink communication, hence we prefer that the additional S-SSB occasions should be excluded from resource pool.

	Panasonic
	Yes
	Our preference is alt 2. We can compromise to support configuration.

	Transsion
	Yes
	We can accept this proposal as a compromise.

	MediaTek
	No
	Only Alt 1 is supported consideration the spec effort and complexity. Additionally, if additional candidate S-SSB occasion(s) belong to resource pool, blind detection issue for S-SSB will be additionally introduced on the basis of the blind detection of control signal, which may impose additional blind detection complexity on UE. 
As for the spectrum efficiency, which can be solved/relaxed by a proper configuration on the number of additional candidate S-SSB occasion(s) (e.g., each R16/R17 S-SSB has one additional candidate S-SSB occasion).

	ZTE
	Yes with comments
	(pre-)configuration better to be carrier/BWP level rather than RP level.

	Huawei/HiSilicon
	Yes
	We prefer Alt 2 to reduce the S-SSB system overhead. 
This issues will impact the configuration of the S-SSB resources and available resources for data transmission. To make agreement on this issue as soon as possible, we can compromise to the above FL proposal.    

	WILUS
	No
	We prefer Alt.1 only. S-SSB within a resource pool will have larger impacts on many legacy procedures



2.5.1.3 [M] Proposal 5-3
Background: Tx UE behaviour on additional S-SSB occasions
· Summary
· Alt 1: UE attempts to transmit on all or some of additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· Support (7): Huawei/HiSilicon, Nokia, [Apple], OPPO, NEC, InterDigital, Lenovo
· Alt 2: UE attempts to transmit on all additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Support (6): Qualcomm, Ericsson, LGE, Spreadtrum, Intel (if not belong to RP), MediaTek
· Alt 3: UE can attempt to transmit on all or some of additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s)
· Support (5): Qualcomm, Samsung, Docomo, National Spectrum Consortium, [ZTE]
· Alt 4: upon LBT failure on a (candidate) S-SSB occasion, a UE attempts to transmit on the subsequent additional candidate S-SSB occasion if within a period S-SSB transmission has not been transmitted in any prior occasions
· Support (2): Intel (if belong to RP), WILUS
· FL’s view
· Considering the situation, FL suggests to support both Alt 1 and Alt 2, and enable one of them by (pre-)configuration.
· The following proposal is given to reflect above.

[M] Proposal 5-3
Regarding additional candidate S-SSB occasions:
· In the same S-SSB period, (pre-)configuration enables one of 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)

	Company
	Agree?
	Comments

	DCM
	NO
	If both Alt 1 and Alt 2 need to be supported, Alt 3 = Alt 1 or Alt 2 by UE implementation is better than semi-static determination.

	vivo
	comment
	We are basically OK to accept this way forward as compromise, but would like to know the relation with proposal 5-2. In our view, if P5-2 is agreed, then Alt-1 of P5-3 is used if Alt-2 of P5-2 is enabled, while similarly Alt-2 of P5-3 is used if Alt-1 of P5-2 is enabled. In other words, the number of combinations to be implemented should be limited.

	LGE
	
	We support Alt 2, but for progress we are also fine with Alt 3 as well. 

I’d like to understand the relation with Proposal 5-5. In Proposal 5-5, it try to transmit S-SSB to maintain the COT. Then, Alt 1 seems like to go opposite direction since it will not transmit S-SSB when it success to transmit even though the additional S-SSB occasion is in the middle of COT. 

	Nokia/NSB
	Comment
	RAN1 should first decide if additional S-SSB occasions belong to resource pool or not or if (pre-)configuration is used to determine if S-SSBs belong to resource pool. Our preference is Alt 1.

	OPPO
	Yes
	We prefer Alt 1.

	Interdigital
	OK
	

	Apple
	
	Our preference is Alt. 4, but we can accept Alt 1 to avoid redundant S-SSB transmissions. 

	NEC
	OK
	Actually we don't see much benefit differences between options, thus this is a good compromise.

	Qualcomm
	Yes
	Alt 2 is preferred

	Samsung
	No
	We need to finalize Proposal 5-2 first and see whether there is a need to distinguish S-SSB occasion in legacy Rel-16/17 or extra S-SSB occasion.
The UE behavior in Alt 1 and Alt 2 is too restricted. Why the UE has to transmit S-SSB in the earlier occasions? To us, it’s fully up to implementation, which is Alt 3. 

	Intel
	No
	If proposal 5-2 is agreed, then a different behavior is needed depending on whether the additional S-SSB occasions are pre-configured to be excluded or included in the resource pool. 
· When the additional candidate S-SSB occasions belong to the resource pool, Alt 4 could be used as this mimics the principles of Rel.16 NR-U and allows to indeed optimize the spectrum utilization, which is the main advantage of configuring the additional candidate S-SSB occasions within a resource pool. In fact, in this case it seems unnecessary to actually transmit on multiple occasions even if LBT has succeeded in a prior one, and transmission was successfully done as these resources could be used by other UEs.
When the additional candidate S-SSB occasions are excluded from the resource pool, Alt 2 could be used as is this case the whole resources would not be utilized for any other purposes.

	Futurewei
	OK
	OK with both alternatives. Slightly prefer Alt 1.

	Lenovo
	No
	Only Alt 1 is supported.

	Spreadtrum
	OK
	We can accept this proposal.

	CMCC
	OK
	Alt 1

	xiaomi
	Yes
	We perfer alt2. we think it is not necessary to distinguish the legacy SSB occasion and the additional SSB occasion.

	CATT/GOHIGH
	No 
	Alt 3 shares similar supported companies as alt1/2, so alt 3 can also be (pre-)configured as a candidate option.
Besides, from the perspective of synchronization performance, the total number of successful S-SSB transmissions doesn’t need to exceed the number of S-SSB occasions defined in R16/R17 NR SL

	Panasonic
	
	Proposal 5-2 should be concluded first. When the additional candidate S-SSB occasions are included in the resource pool, Alt 1 could be used. When the additional candidate S-SSB occasions are excluded from the resource pool, Alt 2 should be used.

	MediaTek
	Yes
	Alt 2 is preferred and as commented by some other companies, postpone Proposal 5-2 after there is an agreement on Proposal 5-2 is also acceptable from our side.

	ZTE
	Yes
	We prefer Alt 1.

	Huawei/HiSilicon
	Yes
	We prefer Alt 1.

	WILUS
	No
	Only Alt 1 is supported.



2.5.1.4 [M] Proposal 5-4
Background: number/location of additional candidate S-SSB occasions
· Summary
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· Support (6): Intel, LGE, Docomo, ZTE, OPPO, Spreadtrum
· Option 2: Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion, and the gap between them is (pre-)configured
· Support (6): Huawei/HiSilicon, CATT, Apple, vivo, NEC, InterDigital
· Option 3: The number and location(s) of additional candidate S-SSB occasions are separately (pre-)configured
· Support (4): Intel, Nokia, vivo, Lenovo
· Option 4: Introduce M contiguous candidate S-SSB occasions in one S-SSB period
· Support (3): Qualcomm, Xiaomi, NEC
· Option 5: the number of candidate S-SSB occasions is (pre-)configured, and locations are determined based on the (pre-)configured number
· Support (3): Samsung, Xiaomi, WILUS
· FL’s view
· Option 1, 2 are straightforward.
· Option 3 has more signaling than Option 1, 2.
· Some companies (Huawei/HiSilicon, CATT, etc.) point out Option 4 may face continuous LBT failure since WiFi may occupy the COT for several milliseconds.
· Some companies (CATT, etc.) point out the details of Option 5 is unclear.
· FL suggests to down-select between Option 1 and 2.
· FL added “…in different time slot(s)…” in Option 2 to avoid misunderstanding as mentioned by Intel (i.e., multiple S-SSBs in the same slot).
· The following proposal is given to reflect above.

[M] Proposal 5-4
Regarding the number and location(s) of additional candidate S-SSB occasions, down-select one of the followings in RAN1#112b-e:
· 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(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, etc.

	Company
	Agree?
	Comments

	DCM
	OK
	Support Option 1

	vivo
	Comment
	Regarding option 3, additional RRC signaling seems not to be an issue. 
On the other hand, we would like to understand better on option 1. Does option 1 mean changing the existing S-SSB configuration signaling? If yes, we have concern that it affects the legacy signaling as well as licensed band S-SSB transmission. If no (e.g., a new R18 parameter is introduced dedicated for unlicensed band), it also introduces new signaling (similar as option 3), but with less flexibility. Then, what is the benefit of option 1 over option 3? It seems more reasonable to down-select between option 2 and option 3.

	LGE
	Yes
	We support Option 1 for simplicity. 

	Nokia/NSB
	comment
	We think that option 3 will be selected if no optimization for signaling can be agreed. Regarding these two options we prefer option 2.

	OPPO
	Yes
	We support Option 1.

	Interdigital
	OK
	We support Option 2.

	Apple
	Yes
	We support Option 2. 

	NEC
	Yes
	Option 2

	Qualcomm
	
	Ok with option 2 if the gap can be preconfigured to be zero

	Samsung
	No
	In our understanding, we need to distinguish two RRC parameters: number of S-SSB candidate and number of transmitted S-SSBs. The legacy RRC parameter sl-NumSSB-WithinPeriod is for which one in Option 1? If there is no distinguish, Option 1 seems bounded with Alt 2 in Proposal 5-3? 

	Sharp
	Yes
	We think down-selection between option 1 and option 2 depends on Tx UE behavior on additional S-SSB occasions. If additional S-SSB is transmitted regardless of whether R16/R17 S-SSB is transmitted, option 1 is a simple solution.

	Intel
	Yes
	We prefer option 1.

	Futurewei
	OK
	Either option is OK for us.

	Lenovo
	No
	Previous option 3 should be included in the down-select list.

	Spreadtrum
	Yes
	We prefer option 1.

	CMCC
	Yes
	Option 2.

	xiaomi
	No
	We suggest to add a sub-bullet under the option1, “The interval between two adjacent S-SSB can be preconfigured to value 0”. Because the contiguous S-SSB configuration has larger channel access opportunity, so we make the following revision: 
· Option 1: Reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS
· The interval between two adjacent S-SSB  shall be fixed to value 0
· Option 2: 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, etc.


	CATT/GOHIGH
	Yes
	Support option 2.

	Panasonic
	Yes
	We support option 2.

	MediaTek
	Comment
	While our preference is Option 4, which seems not captured in the FLS. Considering the progress, we can accept Option 2 with an additional FFS.
·  Option 2: 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, etc.
· FFS gap length of 0


	ZTE
	OK
	Support Option 1 

	Huawei/HiSilicon
	Yes
	We support Option 2.

	WILUS
	Yes
	We support option 2.



2.5.1.5 [L] Proposal 5-5
Background: more than one S-SSB on multiple RB sets
· Summary
· When the COT contains multiple RB sets and includes S-SSB slot(s), UE transmits S-SSB in each RB set
· Support (9): Ericsson, Apple, CATT, Futurewei, Spreadtrum, InterDigital, Panasonic, Huawei/HiSilicon, OPPO
· Not support (5): ZTE, LGE, Intel, MediaTek, Sharp
· FL’s view
· FL lists two Alt to reflect the situation.

[L] Proposal 5-5
When the COT contains multiple RB sets and includes S-SSB slot(s), down-select one of the followings:
· Alt 1: UE transmits S-SSB repetition in each RB set of the COT
· Alt 2: UE only transmits S-SSB in one RB set as per legacy ARFCN configuration

FL’s comment: please also indicate which Alt you support.
	Company
	Agree?
	Comments

	vivo
	OK
	We support Alt 1. Moreover, we don’t think the prerequisite is needed (i.e., When the COT contains multiple RB sets). We think it should be revised as:
When the COT BWP contains multiple RB sets and includes S-SSB slot(s)

	LGE
	
	I’d like to understand the relation with Proposal 5-2. In Proposal 5-2, in Alt 1, the UE will not transmit S-SSB on the additional occasion if it success to transmit before. It seems that they are contradicted each other. Some resolving would be necessary. 

Moreover, if it targets non-contiguous S-SSB transmissions, its feasibility needs to be checked first. It would be up to RAN4. 

	Nokia/NSB
	Alt 2
	

	OPPO
	OK
	In order to maintain the COT which contains multiple RB sets, S-SSB should be transmitted by occupying all the RB sets of the COT.

	Interdigital
	Yes
	We support Alt. 1.

	Apple
	Yes
	We support Alt. 1. 

	NEC
	Yes
	Alt.1

	Qualcomm
	OK
	Alt 1 is preferred and the S-SSB repetition is meant for COT padding but not for synchronization

	Samsung
	OK
	For Alt 1, how does the UE know the multiple frequency location of the S-SSB transmissions? 

	Intel
	OK
	We prefer Alt.2. We really do not understand why “COT padding is needed”: per our understanding the ETSI BRAN does not provide any restrictions in frequency domain on where a responding device should transmit to keep a shared COT. For instance, if this is true then wouldn’t this imply that the COT sharing in FDM over multiple RB sets is not allowed as each UE should be required to transmit over all RB sets over which the initiating device has acquired the COT?

	Futurewei
	OK
	We prefer that in Alt 1 to be “UE may transmit S-SSB repetition in each RB set of the COT”, such formulation is complementary to Alt 2, and allow UE to judge the need of transmitting S-SSB in all RB sets. For instance, if the transmission is at the end of COT there is no necessary to be transmitted in each RB set to maintain the COT.


	Lenovo
	Yes
	Alt. 1 is supported.

	Spreadtrum
	Yes
	We support option 1.
Similar issues may also exist for PSSCH and PSFCH transmission within the COT containing multiple RB sets. It should be also discussed.

	CMCC
	OK
	Alt 1

	xiaomi
	Yes
	We prefer alt1, because alt1 can increase the performance of SSB detection.

	CATT/GOHIGH
	Comment
	We respect the motivation of proposal 5-5 that is used to maintain COT, so additional transmission can be performed. But from our understanding, such additional transmission can be dummy signal transmission or repetitive S-SSB transmission.

	Panasonic
	OK
	If the transmission of S-PSS/S-SSS/PSBCH N times by repetition in frequency domain is supported in an RB set, multiple transmission of S-SSB repetitions in more than one RB set could be also supported.

	MediaTek
	Yes
	Alt 2 is preferred.
[bookmark: OLE_LINK368][bookmark: OLE_LINK366][bookmark: OLE_LINK367]For Alt 1, we have some concerns on the power splitting issue if S-SSB is repeated in more than one RB set considering the max Tx power of UE is limited. For example, max of 23 dBm for one RB set S-SSB transmission. While for S-SSB repeated in multi-RB sets (e.g.,4 RB sets), the total power will be split into 4 parts, each of 17 dBm.

	ZTE
	OK
	Support Alt  2 

	Huawei, HiSilicon
	ok
	We support FL’s proposal. 
We support Alt1 to avoid the COT lost, especially for the RB sets which does not include the S-SSB ARFCN. 

	WILUS
	Yes
	We support Alt. 1. 


2.5.1.6 Others
· Some other issues are mentioned:
· Some companies (e.g., ZTE, etc.) mentioned RAN1 needs to discuss how to determine the frequency location of S-SSB.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

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

	Company
	Comments

	
	

	
	

	
	


2.5.2 [Closed] 2nd round: Proposals and summary of previous round
2.5.2.1 [H] Proposal 5-1
Background: S-SSB transmission, OCB requirement or OCB exemption
· Summary of previous round
· Alt 1: Support Option 1-1 only
· Support (11): DCM, LGE, InterDigital, NEC, Ericsson, Futurewei, Lenovo, Spreadtrum, CMCC, Transsion, ZTE
· Alt 2: Support Option 3-1 only
· Support (9): DCM, vivo, Sharp, Lenovo, Xiaomi, Panasonic, MediaTek, Huawei/HiSilicon, WILUS
· Alt 3: Support Option A only
· Support (4): Nokia, Apple, Intel, Futurewei
· Alt 4: Support both Option 1-1 and Option A, and enable one of them by (pre-)configuration
· Support (2): LGE, Spreadtrum
· Alt 5: Support both Option 3-1 and Option A, and enable one of them by (pre-)configuration
· Support (6): OPPO, Qualcomm, Sharp, CATT, Panasonic, WILUS
· Updates on proposal (marked in red) and justifications
· Based on the situation, FL suggests to drop Alt 3 and 4.
· Vivo, LGE mentioned for Option A, no need to further consider how to meet 2 MHz requirement.
· FL added Option B and Alt 6 below. In Option B, since only 30 kHz is supported, RAN1 can reuse legacy S-SSB and no additional work is needed.
· FL would like to remind the group again that UE implementation complexity will be high (i.e., UE needs to implement multiple S-SSB detection algorithms), if RAN1 supports multiple S-SSB transmission schemes. So a unified design to support all scenarios may be preferred.
· E.g., to resolve the FFS under Option 1-1, or to meet the minimum 2 MHz requirements under 15 kHz SCS for Option A, the S-SSB transmission scheme might be different, thus increasing UE implementation complexity.

[H] Proposal 5-1b
For S-SSB transmission within 1 RB set:
· Down-select one of the followings for 15 kHz and 30 kHz SCS in RAN1#112b-e:
· Alt 1: Support Option 1-1 only
· Alt 2: Support Option 3-1 only
· Alt 3: Support Option A only
· Alt 4: Support both Option 1-1 and Option A, and enable one of them by (pre-)configuration
· Alt 5: Support both Option 3-1 and Option A, and enable one of them by (pre-)configuration
· Alt 6: Support both Option 3-1 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: 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.
· Option B: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH for 30 kHz
· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS.

	Company
	Which of Alt 1,2,5,6 do you support?
	Comments

	CMCC
	Alt 1
	

	Apple
	Alt 5
	

	InterDigital
	Alt 1
	

	Intel
	Alt 5
	

	vivo
	Alt 2/Alt 6
	Just for clarification on Option B, our understanding is that it allows by configuration to enable OCB exemption, but whether such exemption can be applicable is up to the regulation. 

	DCM
	1/2/6
	We are fine with Option B if no additional work is necessary.

	LGE
	Alt 1
	If we go with Alt 2, we should focus on contiguous resource or almost contiguous resource to minimize RAN4 specification work.

We think that for SL carrier without OCB requirement, Rel-16/17 NR S-SSB structure can be directly reused.  

	Qualcomm
	Alt 5
	Alt A does not necessarily require OCB exemption and should be clarified. In some region/band, there is no OCB requirement. Suggest to update option A as following
Option A: Apply OCB exemption to all of Legacy S-PSS/S-SSS/PSBCH
Note: Applicable in the region/band with no OCB requirement, or with OCB exemption
Option 1-1 and option A share the same legacy 11-RB S-SSB part, one can reuse the legacy Rx UE searcher and the performance/complexity is well understood.

	OPPO
	Alt 5
	

	NEC
	Alt.1
	

	Samsung
	Alt 1, Alt 2, or Alt 5 (with change to Option A)
	We believe our comment in the previous round is not addressed. “Apply OCB exemption” doesn’t need to be in the wording of the option if it’s configurable. There are cases the legacy S-SSB can be used without applying OCB requirement. 
· Option A: legacy S-SSB structure
Note: for the case with OCB requirement, if only Option A is supported, OCB exemption is applied, and continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.

	Panasonic
	Alt 2 and Alt 5
	

	Spreadtrum
	Alt 1
	

	MediaTek
	Alt 2/5/6
	For OCB exemption, we share similar view as Vivo even it can be (pre-)configured, whether it is applicable depends on the regulation.

	Lenovo
	Alt 1 or Alt2
	

	Sharp
	Alt 2 or Alt 5
	

	WILUS
	Alt 5 (with modification of Option A)
	Option A: Apply OCB exemption to all of Legacy S-PSS/S-SSS/PSBCH

	xiaomi
	Alt 2
	

	
	
	

	ZTE, Sanechips
	Alt 1
	

	Ericsson
	Alt 1
	

	Transsion
	Alt 1
	

	CATT/GOHIGH
	Alt 2/6
	

	Huawei, HiSilicon
	Alt 2 
	We prefer a single solution, to reduce UE implementation complexity.

	Nokia/NSB2
	Alt5
	



2.5.2.2 [H] Proposal 5-2
Background: additional S-SSB occasions, belong to resource pool or not
· Summary of previous round
· Support (11): vivo, InterDigital, Qualcomm, Intel, Futurewei, Lenovo, Xiaomi, Panasonic, Transsion, ZTE, Huawei/HiSilicon
· Some companies prefer Alt 2 (i.e., belong to RP), but can accept the proposal as a compromise.
· Not Support (13): DCM, LGE, Nokia, OPPO, Apple, NEC, Samsung, Sharp, Spreadtrum, CMCC, CATT, MediaTek, WILUS
· Most of these companies support Alt 1 only (i.e., excluded from RP)
· Nokia support Alt 2 only (i.e., belong to RP).
· Updates on proposal (marked in red) and justifications
· So far, no updates are made.
· Companies are encouraged to suggest other way forwards.
· ZTE suggests to consider carrier/BWP level (pre-)configuration, rather than RP level. Companies can express their view in this round.
· FL’s response to some companies’ comments:
· @LGE: On PSSCH/S-SSB collision, some companies mentioned this can be avoided by CPE design, e.g., Nokia.

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

[bookmark: OLE_LINK85][bookmark: OLE_LINK84]FL’s comment: please also indicate which granularity is supported and why, e.g., resource pool/SL-BWP/carrier-level.
	Company
	Agree?
	Comments

	CMCC
	Yes
	At least resource pool level (pre)configuration can configure additional candidate S-SSB occasions are excluded from resource pool is a little bit strange, we prefer BWP/carrier-level configuration.

	Apple
	No
	We still support Alt 1 only, and no need to discuss the configuration granularity. 

	Interdigital
	Yes
	The configuration should be applied to SL BWP to have unified UE procedure in all resource pools of the BWP.

	Intel
	Yes
	We are OK with the proposal as a compromise, while our first preference is for option 1. 

	vivo
	Yes
	We are OK with either per-BWP/carrier or per-RP. We understand the point that having the same behavior to all the pools is easier, but on the other hand, including/excluding the S-SSB occasions is done during logical slot determination step for each RP, then it seems natural to have this configuration per RP.

	DCM
	No
	This is not a compromise for Alt 1 supporters.
If it is clarified that no additional work is pursed for Alt 2 in this proposal (while how to handle S-SSB vs PSCCH/PSSCH/PSFCH conflict is quite unclear), we accept it.

	LGE
	No
	According to the previous discussion, when we do not support FDM between S-SSB and PSCCH/PSSCH by using different CPE, why Alt 2 is needed? Moreover, since the RX UE does not know whether S-SSB is dropped or not, it will increase false alarm. 

In addition, in Alt 2, how to avoid the AGC issue for the case when S-SSB is FDMed with PSCCH/PSSCH/PSFCH? 

	Qualcomm
	Yes
	Ok with the proposal

	OPPO
	No
	Only Alt 1 is feasible by excluding all S-SSB occasions from the resource pool. A resource pool containing S-SSB slots changes the legacy SL principle much, which leads to performance degradation on both synchronization and communication.

	NEC
	No 
	Only ALT.1. The design of SL-U should firstly consider existing sidelink baseline except when serious problem occurs. We don’t see the problem to exclude S-SSB from RP as SL is always doing so

	Samsung
	No
	Without a clear understanding on what further specification impact is needed and how to avoid blind detection at the receiver UE side for Alt 1, we cannot accept the proposal. 

	Panasonic
	Yes
	

	Spreadtrum
	No
	We still perfer Alt 1 only. Alt 2 needs large workload to discuss how to handle S-SSB and PSCCH/PSSCH/PSFCH transmission conflict.

	MTK
	No
	Only Alt 1 is supported and the configuration granularity of either resource pool or carrier/BWP is OK from our side.
For Alt 2, in addition to the issues proposed by other companies, the following issue is also unclear for us. Considering we are going to agree that a resource pool is (pre-)configured with either CRB-based or IRB-based PSCCH/PSSCH transmission. If Alt 2 is supported, does that mean there will exist two mechanisms (IRB and CRB) for PSCCH/PSSCH and S-SSB transmissions within one resource pool? For example, IRB for PSCCH/PSSCH while CRB for S-SSB within one resource pool. Or does that mean the mechanism (IRB and CRB) will be bound together for PSCCH/PSSCH and S-SSB transmissions? Both cases seem unreasonable from our side.

	Lenovo
	Yes
	Either per-BWP/carrier or per-RP can be supported. Per-BWP/carrier can align UE behaviors across all RPs, while per-RP provides more flexibility.

	Sharp
	No
	We share same views with LGE and we support Alt.1 only. 

	WILUS
	Yes
	We are OK with the proposal as a compromise, while we prefer to have Alt 1.

	xiaomi
	Yes
	

	
	
	

	ZTE, Sanechips
	Alt 2
	we support SL BWP level for such configuration as legacy S-SSB. Moreover, the Alt 2 wording needs to be changed to align with Alt 1 as below because even if the S-SSB occasions are not excluded as per 38.214, the bitmap can be set as 0 as well. 
· Alt 2: Additional candidate S-SSB occasions are not excluded from resource pool


	Ericsson
	No
	This departs significantly form previous releases. They cannot be part of the pool.

	Transsion
	Yes
	

	CATT/GOHIGH
	No
	Only alt 1 is supported

	Huawei, HiSilicon
	Yes
	We prefer Alt 2 to reduce the S-SSB system overhead. 

	Nokia/NSB2
	No
	Our preference is Alt 2. In Alt 1 overhead is the problem. Potential collisions between S-SSB and PSSCH in Alt 2 can be avoided with proper CPE design. Because of this we think that only Alt 2 is needed.




2.5.2.3 [Suspend] Proposal 5-3
Background: Tx UE behaviour on additional S-SSB occasions

FL’s comment: Since the decision of Proposal 5-2 may impact Proposal 5-3 and 5-4, let’s come back to this later.

2.5.2.4 [Suspend] Proposal 5-4
Background: number/location of additional candidate S-SSB occasions

FL’s comment: Since the decision of Proposal 5-2 may impact Proposal 5-3 and 5-4, let’s come back to this later.

2.5.2.5 [L] Proposal 5-5
Background: more than one S-SSB on multiple RB sets
· Summary of previous round
· Support Alt 1 (16): vivo, OPPO, InterDigital, Apple, NEC, Qualcomm, Samsung, Futurewei, Lenovo, Spreadtrum, CMCC, Xiaomi, [CATT], Panasonic, Huawei/HiSilicon, WILUS
· Support Alt 2 (4): Nokia, Intel, MediaTek, ZTE, 
· Updates on proposal (marked in red) and justifications
· Based on the situation, FL suggests to go with Alt1.
· Add “FFS details, e.g., location of such S-SSB repetition(s)” as per Samsung’s comment.
· FL’s response to some companies’ comments:
· @VIVO: FL feels not much difference between the proposal and your version. Since other companies seem fine with the current version, FL made no changes.
· @LGE, Samsung, ZTE: the following example shows the motivation of Alt 1, hope it clarifies
· Assume the resource pool includes RB set 0,1,2,3
· Assume S-SSB is in RB set 0 as per legacy ARFCN configuration
· Assume UE’s current COT includes RB set 1,2 and include S-SSB slot(s)
· If Alt 2 is taken, there will be no transmission on RB set 1, 2 on those S-SSB slot(s), thus UE’s COT will probably be lost (e.g., WiFi UE may get in).
· @Futurewei: FL feels “UE transmits …” lead to a determined UE behavior, maybe better.
· @Spreadtrum: for PSSCH and PSFCH, we can organize such discussions later depending on companies’ input.
· @CATT: technically, dummy signal is also ok to maintain the COT. But repetition maybe simpler and avoid further discussions on designing of a dummy signal.

[L] Proposal 5-5
When the COT contains multiple RB sets and includes S-SSB slot(s), down-select one of support the followings:
· Alt 1: UE transmits S-SSB repetition in each RB set of the COT
· FFS details, e.g., location of such S-SSB repetition(s)
· Alt 2: UE only transmits S-SSB in one RB set as per legacy ARFCN configuration

	Company
	Agree?
	Comments

	CMCC
	Yes
	

	Apple
	Yes
	

	InterDigital
	Yes
	

	Intel
	Yes
	After further considerations, we are OK with Alt.1.

	vivo
	OK
	

	Qualcomm
	OK
	Alt 1 is OK. However, the S-SSB repetition is meant for COT padding but not for synchronization

	OPPO
	Yes
	

	NEC
	OK
	

	Samsung
	Yes
	Some further comment: 
If we are supporting transmitting multiple repetition of S-SSB anyway in the frequency domain, is this solution can also be used for multiple S-SSB in one RB-set (e.g., Option 3-1 in Proposal 5-1)?

	Panasonic
	Yes
	

	Spreadtrum
	Yes
	

	MediaTek
	Comment
	As we commented in last round, we share some concerns of power splitting issue for Alt1. For example, max of 23 dBm for one RB set S-SSB transmission. While for S-SSB repeated in multi-RB sets (e.g.,4 RB sets), the total power will be split into 4 parts, each of 17 dBm.
[bookmark: OLE_LINK417]If it can be clarified, we can accept Alt 1 for progress.

	Lenovo
	Yes
	

	WILUS
	Yes
	

	xiaomi
	Yes
	

	
	
	

	ZTE,Sanechips
	No
	We cannot see the benefit, even with such repetition, the COT may still lost in some RB sets as we doesn’t ensure the initiating UE and responding UEs will always use all RB sets of the COT for all their transmissions. 

	Ericsson
	OK
	

	Transsion
	Yes
	

	CATT/GOHIGH
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Nokia/NSB2
	No
	The wording agreed in the offline session in the last meeting was: “When a UE’s COT contains multiple RB sets, UE may transmit S-SSB in each RB set, FFS details”. In our opinion, the specification should not mandate such S-SSB repetition.

	LGE2
	Postpone
	Before deciding it, we should check the S-SSB structure in SL-U. Moreover, we also need to consider RAN4 impact. At least, if we support this S-SSB repetition, it should be one of the resource forms which RAN4 currently considers (e.g., contiguous resources, almost contiguous resources, interlaced type resources). 
Otherwise, it will cause a huge impact on RAN4 or it may or may not be feasible. 


2.5.3 Proposals for Thursday GTW (Week 1)
2.5.3.1 [H] Proposal 5-1
Background: S-SSB transmission, OCB requirement or OCB exemption
· Summary of previous round
· Alt 1: Support Option 1-1 only
· Support (11): LGE, InterDigital, Ericsson, Lenovo, Spreadtrum, CMCC, Transsion, ZTE, NEC, Samsung, Docomo, 
· Alt 2: Support Option 3-1 only
· Support (10): vivo, Sharp, Lenovo, Xiaomi, Panasonic, MediaTek, Huawei/HiSilicon, Samsung, CATT, Docomo,
· Alt 5: Support both Option 3-1 and Option A, and enable one of them by (pre-)configuration
· Support (10): Apple, Intel, OPPO, Qualcomm, Samsung, MediaTek, Sharp, Panasonic, WILUS, Nokia
· Alt 6: Support both Option 3-1 and Option B, and enable one of them by (pre-)configuration
· Support (4): vivo, CATT, MediaTek, Docomo,
· Updates on proposal (marked in red) and justifications
· Made some updates based on comment from Qualcomm, Samsung, WILUS, vivo, MediaTek.
· The difference between Option A and B is clarified in the sub-bullet. Option B has no additional work, but Option A has.
· FL’s response to some companies’ comments:
· @vivo: yes, whether such exemption can be applicable is up to the regulation.

[H] Proposal 5-1c
For S-SSB transmission within 1 RB set:
· Down-select one of the followings for 15 kHz and 30 kHz SCS in RAN1#112b-e:
· Alt 1: Support Option 1-1 only
· Alt 2: Support Option 3-1 only
· Alt 5: Support both Option 3-1 and Option A, and enable one of them by (pre-)configuration
· Alt 6: Support both Option 3-1 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: 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 Legacy S-SSB
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
· Option B: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH 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.

2.5.3.2 [H] Proposal 5-2
Background: additional S-SSB occasions, belong to resource pool or not
· Summary of previous round
· Support (12): vivo, InterDigital, Qualcomm, Intel, Lenovo, Xiaomi, Panasonic, Transsion, [ZTE], Huawei/HiSilicon, CMCC, WILUS
· Not Support (12): DCM, LGE, Nokia, OPPO, Apple, NEC, Samsung, Sharp, Spreadtrum,  CATT, MediaTek, Ericsson
· Updates on proposal (marked in red) and justifications
· Made the following change to help having same behavior among resource pools.
· “Resource pool SL-BWP level…”
· Made the following change as per ZTE’s comment, since it’s subject to bitmap configuration.
· “S-SSB occasions belong to are not excluded from resource pool”
· We have to make decision on this proposal during Thursday’s GTW, and FL assumes the discussions will be quite difficult.
· FL added two sub-bullets under Alt 2 trying to address the concerns.
· Companies are encouraged to further think how to address the concerns and how to find a way forward, suggestions are welcome during GTW.

[H] Proposal 5-2b
Resource pool SL-BWP level (pre-)configuration enables one of the followings:
· Alt 1: Additional candidate S-SSB occasions are excluded from resource pool
· Alt 2: Additional candidate S-SSB occasions belong to are not excluded from resource pool
· On such occasions, a UE transmits either S-SSB or PSCCH/PSSCH/PSFCH, i.e., FDMed transmission from a single UE is not allowed.
· Among different UEs, S-SSB conflicting with PSCCH/PSSCH/PSFCH is avoided by CPE design

2.5.3.3 [Suspend] Proposal 5-3
Background: Tx UE behaviour on additional S-SSB occasions

FL’s comment: Since the decision of Proposal 5-2 may impact Proposal 5-3 and 5-4, let’s come back to this later.

2.5.3.4 [Suspend] Proposal 5-4
Background: number/location of additional candidate S-SSB occasions

FL’s comment: Since the decision of Proposal 5-2 may impact Proposal 5-3 and 5-4, let’s come back to this later.

2.5.3.5 [L] Proposal 5-5
Background: more than one S-SSB on multiple RB sets
· Summary of previous round
· Support (18): vivo, OPPO, InterDigital, Apple, NEC, Qualcomm, Samsung, Lenovo, Spreadtrum, CMCC, Intel, Xiaomi, CATT, Panasonic, Huawei/HiSilicon, WILUS, Ericsson, Transsion
· Not Support (2): Nokia, ZTE, 
· Updates on proposal (marked in red) and justifications
· No updates are made.
· FL’s response to some companies’ comments:
· @Qualcomm: I think RAN1 does not need to specify the purpose of such S-SSB repetition, so there should be no problem.
· @Samsung: that will be separately discussed.
· @LGE: FL suggests not to further postpone this issue. Because Channel Access AI is waiting for this to determine multi-channel access procedure for S-SSB.
· [bookmark: _GoBack]@all: please check MediaTek’s comment on power splitting and clarify.

[L] Proposal 5-5
When the COT contains multiple RB sets and includes S-SSB slot(s), support the followings:
· Alt 1: UE transmits S-SSB repetition in each RB set of the COT
· FFS details, e.g., location of such S-SSB repetition(s)

2.6 Issue#6: Others
2.6.1 [Closed] 1st round: Proposals and background
2.6.1.1 [L] Proposal 6-1
Background: power control updates due to PSD limit
· Summary
· Updates on power control are needed (3): vivo, Apple, MediaTek
· Updates on power control are not needed (1): Intel
· Should be RAN4 discussions (1): ZTE
· FL’s view
· So far, the level of interest is low. Companies are encouraged to further check, e.g., the cases mentioned by Vivo (e.g., multiple PSFCH transmissions in 1 MHz).

[L] Proposal 6-1
Considering PSD limit in unlicensed spectrum regulation, RAN1 further study whether updates on power control is needed especially for PSFCH.

	Company
	Agree?
	Comments

	vivo
	OK
	Considering that this issue may have impact on PSFCH prioritization, it should be handled by RAN1, not RAN4. 

	LGE
	Yes
	In addition, we may also need to consider power restriction due to UE-to-UE COT sharing. 
In NR-U, when gNB uses the COT initiated by a UE, then the power is limited so that the resulting EDT is smaller than the EDT used to initiate the COT. 

	OPPO
	Yes
	

	Apple
	Yes
	

	NEC
	Yes 
	One comment is that if this is studied, then the PSFCH transmission drop in common PRBs due to PSD limitation is still necessary?

	Qualcomm
	OK
	

	Futurewei
	OK
	

	Spreadtrum
	OK
	

	CMCC
	OK
	

	xiaomi
	Yes
	

	CATT/GOHIGH
	Yes
	

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Lenovo
	Yes
	


2.6.1.2 Others
· On 60kHz SCS: 
· Positive on supporting 60kHz SCS (9): OPPO, Huawei/HiSilicon, Apple, Lenovo, CATT,  Futurewei, Lenovo, InterDigital, Intel
· Deprioritize 60kHz SCS (3): Samsung, Nokia , ITL
· FL’s view: Some companies support 60 kHz SCS and give related design (e.g., for PSFCH). However, as discussed in last meeting, let’s first focus on 15/30kHz SCS, and come back to 60 kHz SCS later if time allows. Companies are encouraged to check and provide simple/unified design for 60 kHz SCS.
· Others
· Some other issues are mentioned, e.g., congestion control, CBR measurement, etc.
· FL assumes such issues are not very urgent at this stage. Considering we already have so many essential issues to be resolved at this meeting, FL does not organize proposals on these issues for now. 

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

	Company
	Comments

	
	

	
	

	
	



2.6.2 [Closed] 2nd round: Proposals and summary of previous round
2.6.2.1 [L] Proposal 6-1
Background: power control updates due to PSD limit
· Summary of previous round
· Support (13): vivo, LGE, OPPO, Apple, NEC, Qualcomm, Futurewei, Spreadtrum, CMCC, xiaomi, CATT/GOHIGH, MediaTek, ZTE
· Updates on proposal (marked in red) and justifications
· Companies who replied to this proposal are all ok with it. No companies showed concerns.
· So FL suggests to endorse it by email directly.
· FL’s response to some companies’ comments:
· @NEC: such details can be further studied, it’s up to companies’ analysis.

[L] Proposal 6-1
Considering PSD limit in unlicensed spectrum regulation, RAN1 further study whether updates on power control is needed especially for PSFCH.

	Company
	Agree?
	Comments

	CMCC
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	LGE
	Yes
	We can further discuss the change needed for UE-to-UE COT sharing condition. 

Is it common understanding, touching the PSFCH power control also includes touching the determination on the number of simultaneous PSFCH transmission? 

	Qualcomm
	OK
	

	OPPO
	Yes
	

	NEC
	OK
	OK and we suggest to add "may" in proposal 4-1

	Panasonic
	Yes
	

	Spreadtrum
	Yes
	

	ZTE, Sanechips
	
	OK to further study this, but this should be also RAN4 involved.

	CATT/GOHIGH
	Yes
	

	Nokia/NSB2
	Yes
	



FL’s comment: Proposal 6-1 is endorsed by email directly.

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

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

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

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

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

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

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

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

Agreement
To meet OCB and PSD requirement for PSFCH transmission, at least RB-based interlace is supported at least for 15 kHz and 30 kHz SCS, FFS details.

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

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

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

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

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

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

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

Agreement
To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings for 15 kHz and 30 kHz SCS:
· Option 1: Using interlaced RB transmission for S-PSS/S-SSS/PSBCH
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· FFS: whether/how the above options apply to all or subset of channel type of S-PSS/S-SSS/PSBCH
· Note: RAN1 further study the relationship between above options and temporary OCB exemption, and the discussion on temporary OCB exemption can continue even if option 1 or option 3 is supported
FFS: how to handle 60 kHz SCS (if needed, not limited to option 1 or option 3)

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

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

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

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

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

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. 
 98 / 112

image1.png
NPS FCH




image2.wmf
27

0

£

£

MCS

I


oleObject1.bin

image3.wmf
28

0

£

£

MCS

I


oleObject2.bin

image4.wmf
L


image5.wmf
1

³

L


image6.png
§ RP1

offsetTpCarrier
e *dofa]z[a]s[s[e]7[e[o]o]-[= B E] =] ]=]o]=]a][=]E 167168 [ 100 sro 1 [ 72 s
Option 1: sub-channel#0 is mapped to interlace with lowest frequency location in the resource pool
interlace 01|2|T.ﬂ|l|2|3 0|I|2|'“|
|
sub-channel 4 | it _ + g 4 l
Option 2: sub-channel#0 is mapped to interlace#0
interlace ﬂlllli.olllzli.alm le.olll'“lo
| L

sub-channel

<





image7.png
PSCCH on Sub-channel#3,
Number of sub-channel: 3





image8.png
Resource pool

RB set 0 Guard Band RB se‘t 1
|

Sub-channel 0

Sub-channe] 1 Sub-channel 2 Sub-g%wjl 3 Sl:b/r'ﬁmmel 4 Sub-channel 5 Sub-channel 6

remaining PRBs excluding
intra-cell guardband PRBs

Sub-channel 7





image9.emf
RB#0 RB#1 RB#2

ResourceBlock#3

RB-set#0 RB-set#1

Subchannel#0 Subchannel#1 Subchannel#2

Subchannel#5 Subchannel#6

Subchannel#7

RB-set#0 RB-set#1

Rest of RBs

ResourceBlock#4 RB#5 RB#6

RB#7

Guard Band

Subchannel#4


Microsoft_Visio_Drawing1111.vsdx
RB#0
RB#1
RB#2
ResourceBlock#3
RB-set#0
RB-set#1
Subchannel#0
Subchannel#1
Subchannel#2
Subchannel#5
Subchannel#6
Subchannel#7
RB-set#0
RB-set#1
Rest of RBs
ResourceBlock#4
RB#5
RB#6
RB#7
Guard Band
Subchannel#4



image10.png
Sub-channel 4

Sub-channel 3

Sub-channel 2

Sub-channel 1

Sub-channel 0

[ Usicast

[[] Groupeast option 1

[[] Groupcast option 2

PSFCH PSFCH
4 — =
19 19
R#16 R#17 R#18 R#19
18 18
17 17
16 16
15 15
R#12 R#13 R#14 R#15
14 14
13 1
12 12
n n
R#8 R#10 R#11 -
10 10
B
8
7
Ri#4 RHS R#T
s
4
3
R#1 R#2 R#3 N
1 1
o o
slot n slot n+1 slot n+2 slot n+3 slotn+4  slotn+S5,_





image11.png
sait

Slot1 Slot2  Slot3  Slotd | Slot5 Slot6 | Slot7 Slot8 Slot9 Slot10 | Slotll| Slot12 Slot13 Slot14 Slot15 Slot 16

cot1 1 cot2 cot3




