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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The latest R18 WID on sidelink evolution (RP-220300) includes the following objective regarding support of sidelink on unlicensed spectrum (SL-U):
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


This contribution provides discussions related to SL-U physical channel design framework (AI 9.4.1.2), including summary of contributions, email discussions, outcome of this meeting, etc. The related email thread is as below:
[109-e-R18-SL-02] Email discussion on physical channel design framework by May 20 – Mixiang (Huawei)
· Check points: May 16, May 20

[bookmark: _Ref100656964][bookmark: _Ref129681832]Issues
Issue#1: SL bandwidth part and resource pool
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposal in subsequent sub-section:
· Legacy NR-V has the concepts of SL BWP and SL resource pool, where one SL BWP is (pre-)configured within a carrier and can include one or multiple SL resource pools. Some companies propose to reuse them for SL-U.
· One LBT bandwidth is 20 MHz and R16 NR-U introduced the concept of RB set accordingly. Some companies mentioned such concept can also be reused for SL-U. In addition, since the basic unit of LBT bandwidth is one RB set, some companies mentioned it’s straightforward that one SL resource pool is (pre-)configured to include integer multiple of RB sets to avoid resource waste. 
· In R16 NR-U, some PRBs are within intra-cell guard band of two adjacent RB sets. When the UE performs wideband transmission (i.e., using multiple RB sets), such PRBs are usable. Then, it needs further study how SL-U handles such PRBs, e.g., whether they are usable, whether they belong to the resource pool, etc.
· In legacy NR-V, slots belonging to the resource pool are determined according to TS 38.214 Clause 8, where bitmap, TDD configuration, S-SSB slots, reserved slots are considered. S-SSB slots, slots without enough UL symbols, and slots indicated as 0 by bitmap are excluded from the resource pool. Some companies mentioned such issues may need re-considerations for SL-U. 
· Some companies mentioned the bitmap should be set to all “1”s to avoid slot-level gap in the resource pool to better maintain the COT. Otherwise, other UE’s (including other RAT) LBT may be successful during the slots which are indicated as “0” by bitmap and interrupt the current COT.
· Some companies mentioned NR-U and SL-U may operate in the same unlicensed carrier so that there could Uu DL/UL slots in this unlicensed carrier, then TDD configuration still needs to be considered as in legacy NR-V to determine which slots belong to sidelink resource pool. 
· Some companies proposed to introduce more S-SSB candidate occasions compared with legacy NR-V to address LBT failure issue (see Issue#5 for more details). Then, it needs further study whether S-SSB slots are still excluded from the resource pool, whether the legacy S-SSB slots and newly introduced slots (if introduced) are handled differently.
· Legacy NR-U introduced interlaced RB to meet OCB and PSD requirement. Many companies proposed that interlaced RB transmission is supported at least for PSCCH/PSSCH (see Issue#3 for more details). Then, the impact of interlaced RB (if introduced) on resource pool configuration, sub-channel definition needs further study.
Based on the above summary, the proposal in the subsequent sub-section is given.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	Proposal 4: RAN1 to discuss the relation between LBT bandwidth and resource pool and sub-channel configuration.
Proposal 5: RAN1 to discuss on whether the LBT procedure can be applied at sub-channel level and/or resource pool level.

	Huawei, HiSi
	Proposal 1: Definition of SL-BWP and resource pool are reused for SL-U.
Proposal 2: A resource pool is configured to include one or multiple 20MHz LBT channels.
Proposal 3: Further study how to avoid slot-level transmission gaps in a resource pool to maintain a COT, e.g., whether bitmap of resource pool should be set to all “1”s.

	Spreadtrum
	Proposal 3: The resource pool configuration of SL should be reused as much as possible.
Proposal 4: The resource pool should be an integer multiple of LBT bandwidth in the frequency domain.

	ZTE, Sanechips
	Proposal 1:	For SL-U operation:
•	Bandwidth of 20MHz is proposed to be a channel on which channel access procedure is performed.
•	Multiple channels access procedure similar as NR-U is supported when UE operates on a carrier/BWP with larger than 20 MHz bandwidth .
Proposal 4:	For SL-U carrier and BWP configuration, legacy definition in NR SL can be reused.
Proposal 5:	For SL-U resource pool configuration, it should correspond to an integer number of RB sets if OCB is required.
•	FFS: the SL-U resource pool configuration if OCB is not required.
Proposal 6:	For SL-U resource pool, support that:
•	In frequency domain: a resource pool includes an integer number of continuous subchanels, and each subchannel consists of a set of discrete/continuous RBs
i.	FFS the usage of RBs in guard band(s) when UE operates on a wideband larger than one RB sets
•	In time domain: bit mapping mechanism in R16 SL can be reused, and it is proposed to set all of the bit for mapping to ‘1’.
ii.	At least non-UL slot, slot due to not enough symbols for SL transmission are excluded from the time resource of SL-U resource pool when gNB works on unlicensed band, FFS SL SSB.

	CATT, GOHIGH
	

	vivo
	Proposal 1: The existing SL design framework, namely the concept of BWP, resource pool and sub-channel, should be reused for SL over unlicensed spectrum.
Proposal 2: A UE should be configured with a single SL BWP equal to or larger than the 20MHz.
Proposal 3: A UE should be configured with (at least) a resource pool equal to or larger than the 20MHz in a SL BWP.
[bookmark: _Ref101970704]Proposal 4: The RB sets concept of NRU can be reused for NR SL.

	InterDigital
	Proposal 7: Study SL U resource pool’s impact on consecutiveness of transmission in a COT.

	NEC
	Proposal 1:	In SL-U, support one resource pool contains integer number of RB sets

	Lenovo
	Proposal 8: To reuse resource pool relevant design for sidelink on FR1 unlicensed spectrum

	LG Electronics
	Proposal 1: For SL communication on unlicensed spectrum, a resource pool can include following slots:
•	Cell-specific UL slots, 
•	Slots whose symbols from sl-StartSymbol to sl-StartSymbol + sl-LengthSymbols – 1 are cell-specific UL

Proposal 2: For SL communication on unlicensed spectrum, followings are considered to design frequency domain resources belonging to a resource pool:
•	Whether or how the sub-channel is confined with RB set
•	Whether or how the sub-channel is overlapping with guard band
•	Whether or how to use resources within guard bands between RB sets for SL transmission

	Sony
	

	Panasonic
	

	xiaomi
	Proposal 4:	The sub-channel and sidelink resource pool is supported in SL-U based on interlaced RB structure.
- A single sub-channel can occupy more than 1 IRB index
- The number and position of IRBs occupied by a resource pool is (pre)configurable
Proposal 5:	A resource pool can include IRBs from multiple RB sets, and a sub-channel may include IRBs from different RB sets.  

	Samsung
	

	OPPO
	Proposal 1: 
o	For SL-U, only one SL BWP is configured within the unlicensed carrier.
o	SL BWP can be configured to include integral multiple of RB sets by following the UL BWP design in Rel-16 NR-U.
o	Intra-cell guard band can be configured between 2 adjacent RB sets within the SL BWP.
Proposal 2: For Rel-18 SL-U, one or multiple resource pool(s) can be configured within the SL BWP, and each resource pool includes integral multiple of RB set.
Proposal 3: For Rel-18 SL-U, the configuration of resource pool(s) can follow the design principle in Rel-16 NR V2X, such as S-SSB resources are excluded from RP, bitmap is used to indicate time domain resource, both TDMed and FDMed RP are supported.
Proposal 10: For the mapping between IRB to CRB in SL-U, NR-U mechanism can be baseline.
Proposal 11: The mapping between sub-channel and IRB can be studied in SL-U.

	CableLabs
	Proposal 1: Discuss whether sidelink and Uu operation can occur simultaneously in the same carrier. If supported, potential enhancements to limit sidelink transmissions in some Uu resources (e.g., uplink resources) should be discussed.

	FUTUREWEI
	Proposal 8: LBT bandwidth should be aligned with NR-U LBT bandwidth.
Proposal 9: For resource pools configured for a UE on different LBT subbands, UE can transmit on the resource pool where LBT is successful on the corresponding subband of the resource pool.

	Hyundai Motors
	

	Apple
	Proposal 1: For sidelink operations on unlicensed spectrum, a sidelink BWP or a resource pool is an integer multiple of 20 MHz bandwidth.

	CMCC
	Proposal 1: SL-U resource pool can consist one or more continuous RB sets in frequency domain.
Proposal 3: For a resource pool in which the interlaced waveform is enabled, the resources occupied by the sidelink physical channels are the intersections of allocated RB sets, interlaces, and the guard band.
Proposal 4: The resource pool configuration in time domain should be enhanced to ensure that a SL-U resource pool contains contiguous physical slots.

	NTT DOCOMO
	Proposal 5:
•	In SL-U, support intra-carrier guard band.
o	Resource pool can be (pre-)configured with non-contiguous PRBs.

	Sharp
	Proposal 8: For sidelink operation on unlicensed spectrum, one resource pool can be configured at least as a LBT bandwidth, 20MHz.

	WILUS
	

	Transsion Holdings
	

	Fraunhofer
	

	MediaTek
	Proposal 1: Study and clarify the maximum bandwidth and the numerology to be supported by SL-U.

	Ericsson
	Proposal 1	RAN1 reuses NR SL definition of resource pools and subchannels for the operation of SL in unlicensed spectrum. FFS impact of interlacing and relationship with the definition of subchannel.
Proposal 2	SL-U transmissions from different UEs can be FDMed within the same channel of unlicensed band.
Proposal 3	RAN WGs postpone the work on SL-U wideband mode 1 until SL CA (objective 1 of WID) is specified.
Proposal 4	NR SL-U supports wideband mode-2.
•	RAN1 to study the interoperability of UEs supporting different bandwidths and enhancements to the resource allocation procedures for wideband operation.
Proposal 20	RAN1 studies and specifies mechanisms to tackle issues caused by different overlapping resource pool sizes used by different UEs.
Proposal 21	RAN1 studies and specifies procedure to support SCI repetition over multiple channels in case a transmission spans more than one channel.

	Intel
	

	Qualcomm
	



[Closed] 1st round discussions
Proposal 1-1a
Proposal 1-1a: SL BWP, SL resource pool, sub-channel in legacy NR-V and RB set in legacy NR-U are reused for SL-U
· Only one SL BWP is (pre-)configured within a carrier
· The SL BWP is (pre-)configured to include one or multiple SL resource pools
· One SL resource pool is (pre-)configured to include integer multiple of RB sets
· FFS: whether/how to handle PRBs within intra-cell guard band of two adjacent RB sets within a resource pool, e.g., whether they are usable, whether they belong to the resource pool, etc.
· FFS: which slots belong to resource pool, e.g., how to set the value of bitmap, whether S-SSB slots (including new S-SSB slots if introduced) are excluded from resource pool, whether to consider SL-U/NR-U operating in the same carrier and whether TDD configuration are considered, etc.
· FFS: the impact of interlaced RB (if introduced) on resource pool configuration, sub-channel definition, etc.

	Company
	Do you agree?
	Comments

	Apple
	Agree
	For the first FFS, we think guard band of two adjacent RB sets belong to resource pool.
For the second FFS, we think S-SSB slots are excluded from resource pool (i.e., as in legacy SL). We are open to study whether SL-U/NR-U operations can be in the same carrier. 

	LGE
	Yes
	We also think that the guard band in-between two RB sets can belonging to a resource pool as if the guard band can belong to RBG in NR-U. 

When OCB requirement does not need to be met, we think that the Rel-16 NR SL resource pool (pre)configuration can be reused as much as possible. For the 3rd sub-bullet, RB granularity can be used to determine the resource pool rather than sub-channel granularity. Moreover, since the RB set size would not be multiple of sub-channels, we might need to introduce unequal sized sub-channels. 

	CATT, GOHIGH
	Agree in principle
	Regarding the 2nd FFS part, we are not sure on how to consider the TDD configuration, does it mean that a UE is capable of both SL-U and NR-U?  If yes, it Is not clearly said in current WID. 
Regarding the 3rd FFS part, we think it should be discussed after the interlaced RB structure is agreed. Currently, we think the interlaced RB will be degrade the performance due to in-band emission. 

	OPPO
	Yes with comment
	1. For the main bullet: “sub-channel in legacy NR-V is reused in SL-U”, it is better to further clarify. In NR-V, one sub-channel corresponds to N contiguous PRBs. While in SL-U, if IRB is used, one sub-channel may correspond to M IRBs, which is different with sub-channel structure in NR-V. 
2. For the 2nd FFS:
· How to set the value of bitmap, such as whether the bitmap is set to all “1”. We think current RP configuration does not exclude such configuration. There is no spec impact to set bitmap to all “1”.  
· whether S-SSB slots (including new S-SSB slots if introduced) are excluded from resource pool: Exclude S-SSB slot from RP is used from R14-R17. In our view, such modification will have lots of spec impact, such as resource selection/reservation procedure, half-duplex issue, etc. if there is no strong motivation/performance benefit, it is preferred not to introduce such modification. 
For SL-U/NR-U operating in the same carrier: we are OK for that considering forward compatibility. 

	vivo
	Agree with comments
	1. The term of “Legacy” may not be clear, would it be better to use, e.g., Rel-16 or Rel-17 NR SL, etc.?
2. It is assumed that this proposal is from UE perspective, it would be good to clarify in the main bullet.

	ZTE,Sanechips
	Yes
	Perhaps some clarification can be done by saying this proposal mainly target for the case where OCB is required, for the region where OCB is not required, legacy NR-V definition can be fully reused.
Agree with vivo's point on Rel-16 NR SL

	Spreadtrum
	Agree
	For the 1st FFS, guard band of two adjacent RB sets should belong to resource pool.
For the 2nd FFS, S-SSB slots should be excluded from resource pool, which is the same as Rel-16 SL.
For the 3nd FFS, sub-channel in legacy NR-V should be reused. And if interlaced RB is introduced, we think a sub-channel should consist of one or more contiguous interlaced RBs.

	Intel 
	Agree
	For the first FFS, we share same view as other companies, and guard band of two adjacent RB sets could belong to the resource pool. As for the second FFS, similarly as Rel.16 SL, S-SSB should be excluded from the resource pool.

	CMCC
	See comments
	Both interlaced and non-interlaced types of RB can be supported in SL-U, this proposal is only stable for non-interlaced case; for interlaced RB case, whether the concept of sub-channel in NR sidelink is still needed may need to be FFS. If the answer is “yes”, then we can further discuss the relationship b/w sub-channel and interlace.

	Panasonic
	Agree
	We also think PRBs within intra-cell guard band belong to the resource pool.

	xiaomi
	Yes with comment
	For the main bullet, we share the similar opinion with oppo, sub-channel in legacy NR-V is different with sub-channel SL-U due to unlicensed characteristic.

	Sony
	Yes
	Considering a discussion on supporting the interlaced PRB in the last bullet, we can clarify the main bullet by adding e.g. “at least when interlaced RB is used”.

	NEC
	Yes
	

	NTT DOCOMO
	Agree in principle
	We also think ‘legacy NR-V’ ‘legacy NR-U’ are unclear. ‘Rel-16/17 NR-SL’ ‘Rel-16 NR-U’ should be used instead.
For the third bullet, we guess the bullet includes a resource pool corresponds to single RB set, but it is a bit unclear. ‘a single or multiple of RB sets’ would be better.
On the 1st FFS, we study further on intra-cell guard band. Although several companies think the PRBs are included in resource pool, how to use them is quite unclear for us. For example, in 40 MHz carrier component, basically 106 PRBs are available. Then 50 – 6 – 50 PRBs are grouped. This 6 PRBs are not matched with sub-channel concept where only a single sub-channel size is allowed in a resource pool.
On the 2nd FFS, we are not sure what is the relationship between those mechanisms and SL-U. We suggest to remove this FFS bullet.
OK for other parts.

	Sharp
	Agree
	For the 1st FFS, we support a resource pool in frequency domain should be contiguous as in legacy NR-V and the intra-cell guard band, if configured, should belong to the resource pool.

	NOKIA/NSB
	Agree
	Generally we are fine with the proposal from the FL, with below re-wording proposal.
· One SL resource pool is (pre-)configured to include integer multiple number of RB sets



	Ericsson
	Yes, but see comments
	We think the last FFS should be clearer on the connection between interlace and sub-channel,
FFS: the impact of interlaced RB (if introduced) on resource pool configuration, sub-channel definition, relationship between sub-channel and a interlace, etc.

	Transsion
	Agree
	Regarding the first FFS, we share the same view as many company that the PRBs within intra-cell guard band should belong to the resource pool. Further, when two adjacent RB groups are available for SL transmission, the intervening intra-cell guard band can also be used for SL transmission.
Regarding the second FFS, we believe S-SSB slots should be excluded from SL resource pool.

	CableLabs
	Agree with comments
	3rd FFS: Concerning the interlaced PRB in the last bullet, a clarification should be added e.g. “at least when interlaced RB is used”.

	InterDigital
	Yes
	We could add an FFS to study the impact of potential inconsecutiveness between logical slots of resource pool on keeping a COT/losing the COT.   

	Mediatek
	OK but with comments
	For the main bullet, “reused” can be changed as “used as baseline”. So far, it is unclear on reuse of sub-channel in legacy NR-V, and the relation between RB sets and sub-channel in SL-U. Additionally, one more FFS can be added as below:
· FFS: sub-channel structure in SL-U (e.g., contiguous resources like the sub-channel in legacy NR-V and/or the non-contiguous resources like the RB sets in NR-U).
For the 2nd  FFS, we think that the S-SSB slots should be excluded from resource pool. 

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
The first three bullets are straightforward and reasonable. Since channel access is perform per 20MHz, it is reasonable to include integer multiple of RB sets per resource pool.
For the 1st FFS: PRBs within the intra-cell guard band of two adjacent RB sets are available resource when a UE accesses channel with multiple LBT bandwidth in NR-U. We support that PRBs within intra-cell guard band belong to the resource pool.
For the 2nd FFS:
· In order to avoid slot-level gaps and maintain a COT, we suggest to set the value of bitmap to all “1”s.
· The (pre-)configured periodic S-SSB slots can be excluded from resource by reusing Rel-16 design. However, due to LBT failure, there could be some additional S-SSB occasions in addition to the periodic S-SSB occasions. These additional S-SSB occasions can belong to a resource pool and transmitted with PSSCH within a COT.
· We think R18 SL-U does not need to consider operating with NR-U in the same carrier. All the slots can be considered available for SL-U transmissions.
For the 3rd FFS:
We prefer a unified resource allocation granularity in SL-U, regardless of transmission is based on contiguous RB or interlaced RB allocation. Thus, we can define a sub-channel as one interlace within one RB set.

	Lenovo
	Agree
	For the FFS part:
The guard band and two adjacent RB sets can be allocated within one resource pool.
The S-SSB slot is excluded from resource pool based on the legacy mechanism in SL. We can reuse it.
Whether SL-U/NR-U operating in the same carrier and whether TDD configuration can be further discussed.
We are open to study new design for interlacing structure for sidelink unlicensed operation by considering interlacing sub-channels.


	Samsung
	Agree partially
	· For the main bullet, it’s not clear of the meaning of “SL resource pool, sub-channel in legacy NR-V… are reused”, since the sub-bullets still consider different definition of resource pool and sub-channel for time and frequency domain enhancement (which means it’s not directly reused). If the intention is to support the enhancement of the sub-bullets, then we may not need the main bullet, which has confusing wording; or it may be good to further clarify which aspects are reused. 
· We are ok with the first two bullets. 
· For the third bullet, clarification is needed: if a resource pool includes multiple RB sets, then it’s not possible to multiplexing two resource pool within a RB set? For example, if we only have 20 MHz carrier bandwidth, then only single resource pool includes all the RBs can be supported? It’s precluded to support two resource pools mapped to different interlaces in the same carrier of 20 MHz? 
· Also, the wording for the third bullet is not accurate. A RB set may not have the same number of RBs, so “integer multiple” is not accurate. Should say “include one or multiple RB sets” (doesn’t mean we support the proposal, since we still need clarification from above question). 

	Futurewei
	Agree with comment
	We are generally fine with the proposal. One clarification might be needed on the main proposal. For “sub-channel in legacy NR-V”, we suggest to include “sub-channel with contiguous PRBs ” explicitly as sub-channel is a quite general term.

	Qualcomm
	Yes but with comments on FFS
	1. For the 1st FFS (RB-set config), our preference for handling the intra-cell guard band is to follow the NR-U approach, where a guard band could be used if two adjacent RB-set(s) are used
2. For the 2nd FFS, we believe that S-SSB needs to be part of the RP given that the S-SSB may need multiplexing with other SL transmissions to satisfy the OCB constraint. Also, the overhead of S-SSB could be substantial when multiple candidate slots are introduced, and these slots are excluded from the resource pool. The bitmap may not be useful in the deployment in the presence of WiFi. Even if we are worried about the coexistence of NR-U and SL-U, it is not trivial to use the bitmap to limit the SL transmission to NR-U uplink slot since the DL/UL slot pattern of NR-U is dynamic while the bitmap is semi-static. Hence, there is no point in limiting SL-U transmissions with semi-static bitmap. This may potentially hurt the COT transmission as well.
3. For the 3rd FFS, we believe that introducing IRBs to meet the OCB requirements would be fundamental in SL-U, and therefore we support that RAN 1 study how to introduce their use, also jointly with the resource pool configuration and subchannel definitions.

	Fraunhofer
	Yes
	We are supportive of the proposal. 
Regarding the use of intra-cell guard bands, we agree with other companies that it should be within a resource pool. Similarly, S-SSB slots should be excluded from the resource pool.

	WILUS
	Agree
	We are fine with the proposal in general. 
For the 1st FFS, we think the PRBs within intra guard band between RB sets can be belonging to a resource pool as in NR-U. 
For the 2nd FFS, S-SSB slots should be excluded from resource pool, which is the same as Rel-16 SL



[Closed] 2nd round discussions
Proposal 1-1b
Summary of 1st round discussions on Proposal 1-1a
Overall situation on supporting Proposal 1-1a
· Support (in principle) (27 companies): Apple, LGE, CATT/GOHIGH, OPPO, vivo, ZTE/Sanechips, Spredtrum, Intel, Panasonic, Xiaomi, Sony, NEC, Docomo, Sharp, Nokia/NSB, Ericsson, Transsion, CableLabs, InterDigital, MediaTek, Huawei/HiSi, Lenovo, Samsung, Futurewei, Qualcomm, Fraunhofer, WILUS
· Not support: 

Summary of companies’ replies and updates on proposal:
· Many companies support that PRBs within intra-cell guard band of two adjacent RB sets belong to the resource pool and hope to go a step further. The proposal is updated accordingly.
· Many companies support that at least R16/R17 NR SL S-SSB slots are excluded from resource pool. Whether to exclude new S-SSB slots (if supported) from resource pool can be FFS. The proposal is updated accordingly.
· Add “as baseline” in the main bullet since some companies mentioned interlaced RB may impact the definition of sub-channel.
· Made some other wording updates based on companies’ feedback, e.g., change “legacy NR-V” to “R16/R17 NR SL”, change “legacy NR-U” to “R16 NR-U”, etc. Similar wording updates are also made to other proposals.

FL’s view to some companies’ comments:
· @LGE: the unequal sized sub-channel issue can be further discussed under the last FFS point on interlace if necessary.
· @CATT: “FFS … TDD configuration” does not imply the UE is capable of both SL-U and NR-U (not relevant here). Some companies point out the gNB could be capable of NR-U and operate in the same unlicensed carrier, so that DL/UL slots still need to be considered as in legacy NR-V, i.e., reuse TS 38.214 Clause 8 to determine slots belonging to sidelink resource pool. This issue can be FFS.
· @OPPO: on bitmap, some companies propose to set to all “1”s. This issue can be FFS.
· @Docomo: how to use the PRBs in guard band can be further studied. The FL assumes companies will give more details on this next meeting.
· @Samsung: “two resource pools mapped to different interlaces in the same carrier of 20 MHz” --> the case you mentioned seems not straightforward, it seems now each resource pool includes half of a RB set. I assume most companies prefer one resource pool includes integer number of RB sets. Maybe you can explain more about this to the group.

Based on above, the updated proposal is given below:

Proposal 1-1b: SL BWP, SL resource pool, sub-channel 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
· One SL resource pool is (pre-)configured to include integer number of RB sets
· PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool
· R16/R17 NR SL S-SSB slots are excluded from resource pool
· FFS whether to exclude new S-SSB slots (if supported) 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 interlaced RB (if supported) on resource pool configuration, sub-channel definition, relationship between sub-channel and interlace, etc.

	Company
	Do you agree?
	Comments

	Fraunhofer
	Yes
	

	Intel
	
	We are generally OK with the proposal, but we propose a small editorial change as follows within the 4th bullet:
·  PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool

	InterDigital
	Yes
	

	Qualcomm
	No on the 5th bullet
	The 5th bullet suggests that R16/17 NR SL SSB waveform is used, which cannot be the case, at least in regions with OCB requirements. RAN1 should first conclude on the SSB waveform, which can potentially be entirely different than the R16/17. Determination of SSB being part of the resource pool should come afterwards since some of the SSB options, e.g., option 2 in issue #5, may call for SSBs as part of the resource pool. Also, there is no clear benefit for SL-U to have S-SSB outside of data resource pool in unlicensed band. For instance, we cannot do power boosting of S-SSB due to PSD limit and SFN S-SSB transmission is opportunistic as the S-SSB sync-Ref nodes may not clear the LBT at the same candidate location. Furthermore, for commercial use cases (especially indoor uses), large coverage is not needed and the number of sync-Ref nodes is small or even none. SFN transmission may not even be needed. When high throughput is required, it does not make sense to waste a full slot for SSB only.
With the OCB regulation and the consideration on S-SSB receiver complexity, we cannot rule out the option of FDMing S-SSB with other SL transmissions yet. Suggest to replace the 5th bullet (and associated sub-bullet) with the following proposal
· Study the inclusion/exclusion of S-SSB slots in/from the resource pool after SL-U S-SSB waveform/pattern is decided


	Transsion
	Yes
	

	Apple
	Yes
	

	LGE
	Yes with comment
	On the 5th bullet, we can add “if R16/R17 NR SL S-SSB is enabled in the SL BWP” to handle Qualcomm’s comment. 


	Nokia/Nsb
	Yes
	

	xiaomi
	Yes
	

	China Telecom
	Yes
	We are fine with FL updated proposal.

	Lenovo
	Support
	The last bullet is reworded 

· FFS: the impact of interlacing ed RB (if supported) on resource pool configuration, sub-channel definition, relationship between sub-channel and interlace, etc.


	Futurewei
	Yes with comment
	We are generally ok with the proposal but a clarification is needed on the bullet
· R16/R17 NR SL S-SSB slots are excluded from resource pool
As next in Proposal 5 on S-SSB design, one option to satisfy OCB requirement is included as
o   Option 2: S-SSB multiplexing with other SL transmissions in the same slot
 So if R16/R17 S-SSB slots are excluded from resource pool, is it correct understanding that the option 2 (e.g. multiplexed with PSSCH/PSCCH) cannot be applied to these S-SSB transmissions and option 2 can only be applied to the new S-SSB occasions in the pool?
 


	Samsung
	Partially agree
	We don’t agree with the two bullets: “One SL resource pool is (pre-)configured to include integer number of RB sets” and “PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool”. 
We believe these two bullets are applicable to both legacy contiguous resource pool and new interlace based resource pool, since there is not description on which one to be used. And we have concerns for either of them. 
For continuous resource pool, we believe the legacy way of configuring a resource pool is sufficient, i.e., sub-channel size and number of sub-channels. If we restrict the resource pool as multiple RB-sets, it’s hard to keep the legacy way for configuring a resource pool. For example, if for a single RB set of 51 RBs, it has lots of restriction on the sub-channel size and number of sub-channels, which we believe is not necessary. 
For interlace based resource pool, our concern is on the number of resource pool per carrier, which will impact the flexibility on implementation. In legacy Rel-16/17 sidelink, for a carrier with 20 MHz, it’s possible to FDM multiple resource pools within the carrier, and we are wondering why such implementation is precluded for SL-U? Based on current proposal, one carrier with 20 MHz can only have single resource pool configured, and we are wondering what’s the benefit from such restriction. 
Based on the above comments, we don’t think the two bullets are needed, and it’s totally up to the configuration of sub-channel size and the number of sub-channels. 

	Spreadtrum
	Yes
	

	CATT, GOHIGH
	See comment
	We are generally fine with this proposal except the last FFS.
From our understanding, the interlaced RB structure should be further studied with the consideration of IBE impacts, we want to keep it open. Therefore, our revision on the last FFS part is as follows
FFS: the impact of Physical channel structure interlaced RB (if supported) on resource pool configuration, sub-channel definition, relationship between sub-channel and interlace, etc.


	Sony
	Yes
	

	CMCC
	Yes
	

	OPPO
	Yes with comment
	For the 4th sub-bullet, it needs to clarify that the RP includes these two adjacent RB set, in that case, the PRB of GB belong to the RP. If the RP includes only one RB set, I don’t think the PRBs of GB should belong to the RP. Then the 4th sub-bullet is modified as follows:

· 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.


	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
The first four bullets are straightforward and reasonable. Since channel access is performed per 20MHz, it is reasonable to include integer multiple of RB sets per resource pool. When channel access succeeds with multiple LBT bandwidth, PRBs within the guard band are usable and belong to the resource pool.

On the 3rd bullet (integer number of RB sets): Regarding Samsung’s example that multiple resource pools are configured within one RB set, i.e., each resource pool includes <1 RB set, we are not convinced. LBT granularity is 20 MHz, so when a UE’s LBT is successful, the UE can use the total 20 MHz and other UEs probably cannot use it (it’s very small probability that multiple UEs’ LBT can be successful at the same time and can access the channel simultaneously since Type 1 LBT’s sensing duration is random). If the resource pool only includes < 20 MHz (e.g., only 10 MHz), then the other bandwidth within the 20 MHz will be wasted. 
We also support UE multiplexing via TDM/FDM, but this can be achieved by other designs like COT sharing. The current proposal is fine to us.

On the 5th bullet (S-SSB slots): we support legacy S-SSB slots should be excluded from resource pool to reuse legacy design as much as possible. RAN1 should only discuss whether any changes to new S-SSB slots if supported.
In addition, we think new S-SSB slots are beneficial to address uncertainty of LBT and these new SSB slots can be further studied whether or not they belong to a resource pool. 

For the 6th bullet (slots):
· In order to avoid slot-level gaps and maintain a COT, we suggest to set the value of bitmap to all “1”s.
· We think R18 SL-U does not need to consider operating with NR-U in the same carrier. All the slots can be considered available for SL-U transmissions.
· At this stage, we can live with the FFS.

On the last bullet (interlaced RB): the proposal uses “if supported”, which means if RAN1 agrees to support interlaced RB, those issues will be further discussed. We think this is reasonable. The issues mentioned by CATT can be further discussed under whether to introduce interlaced RB, so it’s also covered by the FFS point.

	NEC
	Yes 
	

	DCM
	Accept with small update
	On the 4th bullet, although it is not our preference, we can accept the direction; i.e. further study on how to use them. However, there might not be appropriate usage for PRBs within intra-cell guard band. Thus we suggest to add ‘can’ as below for further study.
· PRBs within intra-cell guard band of two adjacent RB sets can belong to a resource pool

	WILUS
	Yes
	

	Panasonic
	Yes
	

	Ericsson
	Yes
	For the bullet on S-SSB, our preference is to remove R16/R17. At this point, we do not know how similar the R16/R17 S-SSB and the new (SL-U S-SSB) S-SSB will be (periodicity, etc.). Just better to say S-SSB resources are excluded from the resource pool.

	Sharp
	Yes
	

	vivo
	Yes with comment
	The 4th bullet seems to applicable only if a resource pool spans more than on RB sets. For the case a resource pool contains one RB set, it is not sure why the guard band RB should be configured within the resource pool. The following revision is suggested:
PRBs within intra-cell guard band of two adjacent RB sets belong to a resource pool if the resource pool includes these two RB sets.


	MediaTek
	Yes w/ Comments
	What does it mean for “sub-channel in R16/R17 NR SL is reused”? Does it mean we will support the CRBs for sub-channel as R16/R17 or just support sub-channel concept as resource allocation granularity as R16/17 but further discuss the relations between sub-channel and CRBs/IRBs later (i.e., unified sub-channel concept)?



[Closed] Proposals for GTW (Week 2, Monday, 16th May)
Proposal 1-1c
Summary of 2nd round discussions on Proposal 1-1b
Overall situation on supporting Proposal 1-1b
· Support (in principle) (25 companies): Fraunhofer, Intel, InterDigital, Transsion, Apple, LGE, Nokia/Nsb, xiaomi, China Telecom, Lenovo, Futurewei, Samsung, Spreadtrum, Sony, CMCC, OPPO, Huawei/HiSilicon, NEC, DCM, WILUS, Panasonic, Ericsson, Sharp, vivo, MediaTek
· Not support (1 company): Qualcomm (No on 5th bullet)

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal.
· Three FFS points in red are added below based on companies’ feedback
· 1st red FFS point: as mentioned by Samsung, the number of PRBs in a RB set may not match the sub-channel size and number of sub-channels in a resource pool. FL thinks RAN1 can further study whether there is any issue here.
· 2nd red FFS point: although majority companies support that the resource pool includes integer number of RB sets to avoid resource waste, Samsung proposes to further consider configuring multiple FDMed resource pools within one RB set for UE multiplexing via FDM. Huawei mentioned UE multiplexing via FDM can be achieved by other designs like COT sharing and does support one RP includes <1 RB set. FL thinks RAN1 can further study on this point.
· 3rd red FFS point: Docomo mentioned RAN1 can further study how to use such PRBs. 
· Made some other wording changes (Thanks to OPPO, vivo).

FL’s view to some companies’ comments:
· @Intel: TS 38.213 uses the term “intra-cell guard band” (see below), I assume it should be fine that we simply reuse the term.
· (copied from TS 38.213): “…a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandsDL-List for the serving cell indicates intra-cell guard-bands are configured …”
· @Qualcomm, Ericsson: on S-SSB slots, majority companies propose that at least R16/R17 NR SL S-SSB slots are excluded from resource pool to reuse legacy design as much as possible. The discussion point is whether new S-SSB slots (if supported) should also be excluded from resource pool. The current proposal reflects this.
· @Futurewei: Such details can be further discussed in S-SSB designs.
· @CATT: the last FFS point has “if supported”, I assume it should be fine. Whether to support interlace RB can be further discussed in Issue#3.
· @MediaTek: the main bullet says “… as baseline”. If changes are needed, RAN1 can make new agreements.

Based on the above, the updated proposal is given below:

Proposal 1-1c: SL BWP, SL resource pool, sub-channel 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
· One SL resource pool is (pre-)configured to include integer number of RB sets
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool
· FFS: whether to additionally consider configuring multiple FDMed resource pools within one RB set
· 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
· R16/R17 NR SL S-SSB slots are excluded from resource pool
· FFS whether to exclude new S-SSB slots (if supported) 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 interlaced RB (if supported) on resource pool configuration, sub-channel definition, relationship between sub-channel and interlace, etc.

[Closed] Proposals for GTW (Week 2, Wednesday, 18th May)
Proposal 1-1d
Summary of email discussions on Proposal 1-1c
Overall situation on supporting Proposal 1-1c
· 7 companies raised concerns in reflector: Samsung, OPPO, CATT, Qualcomm, vivo, Apple, ZTE/Sanechips, 
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· On the 3rd bullet of “one resource pool includes integer number of RB sets”
· Most companies seem fine with it. 
· Samsung mentioned RAN1 can also consider one RP includes sub-set of PRBs of one RB set. Samsung also mentioned maybe this relates to the PSCCH/PSSCH waveform in the RP. This bullet and FFS points below it are updated to reflect these.
· @Samsung: since CATT has some concern on supporting interlace RB at this stage, let’s keep it open for now. RAN1 can further study the applicable resource pool.
· On the 5th bullet of “S-SSB slot belong to RP or not”
· Some companies support that R16/R17 S-SSB slots are excluded from RP, e.g., vivo, OPPO, etc. Those companies mentioned R16 NR SL already discussed such issues.
· While some other companies prefer to keep it open since SL-U may have different considerations, e.g., Qualcomm, Apple, ZTE, etc.
· FL suggests to keep this point open for now. 
· On the last bullet of “impact of interlace”
· CATT has some concern to mention “interlace RB”, they think more studied are needed especially considering IBE impact.
· FL updated the wording to be more generic.

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 1-1d: SL BWP, SL resource pool, sub-channel 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 Oone SL resource pool is (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool includes sub-set of PRBs of one RB set
· FFS: the applicable resource pool, e.g., all SL resource pools, or SL resource pool with a specific PSCCH/PSSCH waveform (e.g., contiguous RB, interlace RB, or other waveform)
· FFS: the impact on sub-channel size and number of sub-channels in a resource pool
· FFS: whether to additionally consider configuring multiple FDMed resource pools within one RB set
· 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 new S-SSB slots (if supported) are excluded from resource pool
· FFS whether to exclude new S-SSB slots (if supported) 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 interlaced RB (if supported) PSCCH/PSSCH waveform on resource pool configuration, sub-channel definition, relationship between sub-channel and interlace, etc.

[Closed] Proposals for GTW (Week 2, Friday, 20th May)
Proposal 1-1e
Summary of email discussions on Proposal 1-1d
Overall situation on supporting Proposal 1-1d
· 7 companies raised concerns in reflector: Intel, LGE,  CATT, Ericsson, Xiaomi, vivo, Samsung
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· On “sub-channel”
· Although most companies prefer to reuse sub-channel as baseline to minimize workload, LGE mentioned RB-level resource allocation granularity can also be considered for interlace RB based transmission. Then, maybe no need to introduce sub-channel.
· FL suggests to keep this open for now. Companies can further study this point.
· So in both Proposal 1-1e and Proposal 3-1, FL made some updates on sub-channel related descriptions, e.g., removed the wording “sub-channel”, or add “if supported” in some sentence since seems hard to avoid mentioning “sub-channel” sometimes (hope @LGE can understand, thanks), etc.
· Made the change “PSCCH/PSSCH waveform mapping to frequency resources” to avoid confusion.
· Some companies mentioned the wording “waveform” might be too broad, e.g., may even relate to CP-OFDM or DFT-s-OFDM. FL agrees with so.
· Some companies (e.g., CATT) prefer to do more study on whether to use interlace RB and have concern to agree interlace RB in the first meeting. They suggest to use a generic wording instead of saying “interlace RB” directly.
· So FL uses the wording of “PSCCH/PSSCH mapping to frequency resources”, which refers to R16/R17 NR SL contiguous RB-based, or R16 NR-U interlace RB-based, or other designs as mentioned in Proposal 3-1e (e.g., mixed contiguous RB-based and non-contiguous RB-based). Hope this clarifies the intention.
· FL made similar updates to Proposal 3-1e.
· Remove the long examples after “FFS: the applicable resource pool”, such details anyway can be FFS. There is no need to massage the wording of examples in an FFS point considering the approaching ddl.
· Made some wording changes to be clearer, e.g., “is can be (pre-)configured”, “can includes”, “… and/or new S-SSB slots”
· Thanks to Ericsson, Samsung, Futurewei, Qualcomm, etc., for the nice suggestions.

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 1-1e: SL BWP, SL resource pool, sub-channel 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 is can be (pre-)configured to include integer number of RB sets
· FFS: whether/how to support one SL resource pool can includes sub-set of PRBs of one RB set
· FFS: the applicable resource pool, e.g., all SL resource pools, or SL resource pool with a specific PSCCH/PSSCH waveform (e.g., contiguous RB, interlace RB, or other waveform)
· 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 waveform mapping to frequency resources on resource pool configuration, on sub-channel definition if sub-channel is supported, etc.

Issue#2: Slot structure
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposal in subsequent sub-section:
· Sub-issue#1 (one or multiple starting positions): Many companies proposed to reuse legacy NR-V slot-based PSCCH/PSSCH transmission, where there is one starting position within a slot for PSCCH/PSSCH transmission. 
· If reusing this design and if LBT succeeds after this starting position, then the UE has to wait until next slot, which causes transmission delay and may also have the risk of losing the channel. To address this, some companies proposed to introduce two starting positions. 
· Sub-issue#2 (multi-slot transmission): Some companies proposed to introduce multi-slot consecutive transmissions to better maintain a COT and efficiently utilize the channel, e.g., one SCI schedules multiple PSSCH transmissions in consecutive slots, or transmit PSSCH on the guard symbol.
· Sub-issue#3 (CPE): In legacy NR-V, there is a gap symbol at the end of a slot, and another gap symbol before PSFCH symbol if the slot contains PSFCH. If such gap duration remains unreduced, other UE’s (including other RAT) LBT may be successful during the gap symbol and interrupt the current COT. Many companies propose to reduce gap symbol duration within a slot using CPE (CP extension).
· Similarly, for the case when LBT succeeds in the middle of a symbol right before AGC symbol, some companies proposed to use CPE for symbol alignment as in R16 NR-U.
It is worth noting that many companies mentioned the above Sub-issue #1, #2, #3 in their contributions in both AI 9.4.1.1 (SL-U channel access) and AI 9.4.1.2 (SL-U PHY design).
To avoid duplicated discussions, there were some coordination between FLs of these two AIs and reached the following plan:
· Sub-issue#1 (one or multiple starting positions): to be handled in current AI (AI 9.4.1.2, SL-U PHY design) since it may have more impact on PHY design.
· Sub-issue#3 (CPE): to be handled in AI 9.4.1.1 (SL-U channel access) since it is more related to channel access, e.g., LBT type, COT sharing, etc.
· Sub-issue#2 (multi-slot transmission): in this meeting, it is to be handled in AI 9.4.1.1 (SL-U channel access). If RAN1 agrees to introduce multi-slot transmission, it may have impact on both resource selection and PHY design. Based on contributions to be submitted in August meeting, the FLs will further discuss where/how to handle it. For example, maybe AI 9.4.1.1 (SL-U channel access) will handle resource selection and channel access specific issues, and AI 9.4.1.2 (SL-U PHY design) will handle PHY design specific issues (e.g., PSCCH/PSSCH mapping).

Based on the above summary, the proposal in the subsequent sub-section is given.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	Proposal 1: RAN1 to consider in the SL-U design the same slot formats as defined for legacy NR SL.
Proposal 2: RAN1 to evaluate the placement of the last CCA slot of an LBT procedure in each SL slot format.
Proposal 6: RAN1 to evaluate if time and frequency multiplexing of multiple UEs within an LBT bandwidth is to be allowed in SL-U.
[bookmark: Proposal41682][bookmark: Proposal22390][bookmark: Proposal77217]Proposal 7: For the case of time only multiplexing in an LBT bandwidth, RAN1 to evaluate the benefits of introducing multiple transmission starting points (each preceded by a CCA slot) in a SL slot. 

	Huawei, HiSi
	Proposal 4: Study to introduce two sidelink starting symbol locations in a lot, where possible starting symbol locations can be reused from Rel-16 NR-V to reduce unnecessary specification workload.
Proposal 5: Reuse CP extension as defined in Rel-16 NR-U for SL-U for symbol boundary alignment as well as reducing gap duration within a COT.

	Spreadtrum
	Proposal 1: The GP that smaller than 16 μs can be supported in SL-U, and CP extension of AGC symbol should be supported.

	ZTE, Sanechips
	Proposal 7:	Legacy NR SL slot structures should be the baseline for SL-U
Proposal 8:	Occupancy signal can be transmitted to maintain the COT , FFS the occupancy signal

	CATT, GOHIGH
	Proposal 1: The following aspects should be considered in SL-U physical channel structure design:
•	Minimum OCB requirement.
•	Maximum PSD requirement.
•	Uncertain gap between LBT success time and transmission resource.
Proposal 2: For physical channel structure design:
•	If the OCB requirement is not required, the physical channel structure of R16 NR sidelink should be reused.
•	If the OCB requirement is required, two alternative physical structures should be further evaluated and down-selected:
-	Alt 1: Interlaced RB structure, same as that in NR-U.
-	Alt 2: Mixture structure, a resource pool is configured with two resource regions. One is sub-channel based resource set which is located in the center of the channel bandwidth, and the other is two RB-based resource sets which are located into the two end of the sub-channel based resource set.
Proposal 4: The slot structure of R16/R17 NR sidelink should be reused, i.e. AGC, DMRS pattern, GP symbol. And mini-slot structure should not be introduced in R18 SL-U, which is out of scope of the WID.
Proposal 5: The channel occupancy extension transmission should be introduced before the AGC symbol of SL-U transmission. The maximum duration of channel occupancy extension could be associated with the priority level of TB to be transmitted or CAPC.

	vivo
	Proposal 12: Gaps between the SL transmissions from the same UE can be filled with CPE.

	InterDigital
	Proposal 1: Support at least slot-based PSCCH/PSSCH transmission in sidelink unlicensed.
Proposal 2: Support a contiguous transmission over each symbol of slot for sidelink unlicensed.
Proposal 5: Study PSSCH resource selection for one or more TBs in a COT.  

	NEC
	Proposal 2:	In SL-U, support more than one start symbol positions in a slot.
Proposal 3:	Study how to design CPE before AGC symbol in SL-U
Proposal 4:	Study how to maintain CO within guard symbols in SL-U

	Lenovo
	Proposal 4: Burst-based sidelink transmission is defined for sidelink transmissions in FR1 unlicensed spectrum.
Proposal 5: Each PSCCH/PSSCH is transmitted from symbol 0 of a slot.
Proposal 6: COT structure information is needed for sidelink transmissions in FR1 unlicensed spectrum.
Proposal 10: To study 2 ,3 or 4 columns of DMRS in one time slot and frequency domain location of DMRS should be designed based on interlace-based structure.
Proposal 18: RAN1 could study the possibility of assigning more than 3 consecutive resources with a gap less than 25µs using multi-slot scheduling

	LG Electronics
	Proposal 3: For SL burst transmissions, followings are considered:
•	Whether or how to reduce TX-RX switching period at least for SL burst transmissions 
•	How to set or restrict sl-StartSymbol and sl-LengthSymbols
•	Whether or not to support PSFCH TX/RX
•	Whether or how to support SL burst transmission for S-SSB, PSCCH/PSSCH, PSFCH

	Sony
	Proposal 1: Introduce multi-slot scheduling for SL resource allocation mode 1
Proposal 4: Introduce multi-slot reservation if SL resource reservation is supported for SL-unlicensed.

	Panasonic
	

	xiaomi
	Proposal 1:	The slot structure of R16 sidelink is the baseline for SL-U. 
Proposal 2:	It is necessary to study mechanism to shorten the length of GP symbol in the SL-U.

	Samsung
	Proposal 4: It’s beneficial to support mechanisms to reduce the number of channel access procedures for SL-U, and RAN1 shall investigate at least the following in the study:
•	Mechanism to eliminate or shorten the time domain gap in sidelink transmissions, e.g. symbol repetition and CP extension.
•	Mechanism to support multi-slot based PSSCH/PSCCH transmission.
Proposal 5: It’s beneficial to support mechanisms to allow immediate transmission after successful channel access procedure for SL-U, and RAN1 shall investigate at least the following in the study:
•	Mechanism to support multiple starting locations for PSSCH/PSCCH transmission in a slot.
•	Mechanism to support sidelink wake-up-signal that can be transmitted immediately after successful channel access procedure.

	OPPO
	

	CableLabs
	

	FUTUREWEI
	Proposal 3: For transmissions on consecutive physical slots within a COT in shared spectrum, UE may transmit PSSCH on guard symbol.
•	The transmission on guard symbol may be limited to the carriers with SCS=15kHz and 30kHz.
Proposal 4: Support flexible PSSCH duration and study the range of flexible PSSCH duration to be supported.
Proposal 5: Specify the DMRS positions for new PSSCH mapping if more PSSCH durations are supported.

	Hyundai Motors
	

	Apple
	Proposal 6: Consider the CP extension on AGC symbol to fill in the LBT gap.

	CMCC
	Proposal 5: (Pre-)configuration of N sets of starting symbol and length per SL BWP can be studied. N = 2 can be considered as a starting point.
Proposal 6: Support CP extension in a gap symbol to reduce the duration for maintaining the channel occupancy.

	NTT DOCOMO
	

	Sharp
	

	WILUS
	

	Transsion Holdings
	

	Fraunhofer
	Proposal 1: Study the requirement to define new slot structures for SL-U which would allow UEs to carry out LBT at the beginning of a time slot, and transmit in the remaining symbols of the same time slot.
Proposal 2: Study the possibility of adjusting the existing sensing and resource allocation procedure for sidelink UEs to be able to decode the PSCCH in flexible time slot or mini-slot structures.
Proposal 3: Study the impact of shortened transmission slots or mini-slots on the ability of the UE to transmit entire data packets successfully.

	MediaTek
	Proposal 4: No support of the mini-slot transmission for PSCCH in time domain.
Proposal 5: Support transmission of the (dummy) data or CPE to occupy the gap resources.

	Ericsson
	Proposal 5	Mini-slot is not supported in SL-U
Proposal 6	SL-U uses a SL slot with 14 OFDM symbols (including AGC, GP, etc., if supported).
Proposal 7	Study the transmission of multiple or a single TB by one UE in consecutive slots to reduce the number of channel access attempts.
Proposal 14	Within an NR slot, SL-U transmissions can only start at the predefined times from Rel-16 (e.g., start of the slot for PSCCH/PSSCH, first OFDM symbol for PSFCH, etc.).
Proposal 15	Specify enhancements to dynamically use the GP symbol.

	Intel
	Proposal 2: 
•	RAN1 should thrive to reduce the TX/RX & RX/TX switching gaps within a SL slot.
Proposal 3: 
•	For SL communication in unlicensed band, the CP extension principles introduced in Rel.16 NR-U can be reused for NR-U SL communication without account for timing advance.
Proposal 4: 
•	At least in deployments where no incumbent technology is present, all SL transmissions should have a predefined starting position as in Rel.16 NR SL.
Proposal 5: 
•	Considering the AGC adaptation and spectrum utilization, RAN1 should study whether to support a more flexible starting position within a slot when an incumbent technology is present.
Proposal 6: 
•	To efficiently use a COT, multi-slot SL transmissions should be supported

	Qualcomm
	[bookmark: _Ref101172433]Proposal 1: Study how to use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower
[bookmark: _Ref101172232]Proposal 2: In addition to CPE method, study how to rate match PSSCH into the gap symbol or/and AGC symbol
[bookmark: _Ref101172438]Proposal 3: For the gap before PSFCH, study how to use CP extension to maintain the right length gap to match the channel access type or keep the COT
[bookmark: _Ref101954443]Proposal 4: Study multiple contiguous slot transmissions with minimum signaling overhead
[bookmark: _Ref101954447]Proposal 5: Study “mini-slot or sub-slot” channel access as a method to increase channel access opportunities



[Closed] 1st round discussions
Proposal 2-1a
Proposal 2-1a: For slot structure in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· At least legacy NR-V slot-based PSCCH/PSSCH transmission is supported
· FFS: whether there is one or two starting position(s) within a slot for the PSCCH/PSSCH transmission

	Company
	Do you agree?
	Comments

	Apple
	Agree
	

	LGE
	Yes
	In our understanding, to decide whether or not to introduce two starting position(s) within a slot, it would be necessary to discuss the impact on the BD complexity at RX UE side, processing time budget to prepare two OFDM waveforms with different starting position, how to ensure the same TB size regardless of starting position, whether or how to support PSFCH. 

	CATT, GOHIGH
	Agree in principle
	Regarding the FFS part in the sub-bullet, we share the similar views as LGE, the PSCCH blind decoding complexity issue should be considered. And introduce flexible slot structure even only two types will bring more physical channel structure design issues. So we prefer to only support one staring positions for a slot in R18. 

	OPPO
	Agree in principle
	For multiple starting position within a slot or mini-slot, we have same concern as LGE and CATT. sTTI which includes 2/4/7OFDM symbols were ever discussed in R15, but not specified because of too complex for SL. It will cause lots of spec impact, such as AGC issue, resource mapping of PSCCH/PSSCH, mapping between PSSCH and PSFCH, TB size determination, RP configuration/selection between mini-slot and full slot, etc. 

	vivo
	Agree with comments
	The FFS part is not clear. 
1. There should anyway be one starting position, i.e., the starting symbol of a slot. Does this FFS means additional one or two starting position within a slot, excepting the starting symbol of the slot? 
2. Does the additional starting position(s) only refer to the PSCCH/PSSCH symbol, or also include the AGC/GP symbol?
3. It is understood that CPE related is not covered by this proposal. It would be good to clarify this by a note. Additionally, with this understanding, does it mean the starting position here only refers to an OFDM symbol, not any position within a symbol?


	ZTE,Sanechips
	OK in principle
	Similar view as vivo, either we capture those details or we can remove the FFS part for now.

	Spreadtrum
	Agree
	For the FFS, when discussing multiple starting positions, the impact on PSCCH blind decoding complexity and PSFCH should be considered.

	Intel
	Agree
	As for the FFS, we are OK to increase the starting position(s) to allow additional LBT opportunities within a slot, and we believe that two additional starting positions may be sufficient and further additional flexibility may have negative impact to the overall SL performances due to the AGC settling. 

	CMCC
	Yes
	

	Panasonic
	Agree
	

	xiaomi
	Agree in principle
	We share the concern of other companies on blind detection complexity if more than 1 starting position is introduced in a slot.

	Sony
	Yes
	

	NEC
	Yes 
	

	NTT DOCOMO
	Comment
	To increase starting position leads to quite large spec impact. PSCCH blind decoding issue, AGC symbol issue, TBS issue, 2nd SCI issue, etc. The FFS bullet should be removed.
We are OK with the other part. (But terminology should be updated as commented in the issue 1.)

	Sharp
	See comments
	We are in general fine with the proposal. We propose to change the FFS to “FFS: whether additional starting position(s) for PSCCH/PSSCH transmission is supported”.

	NOKIA/NSB
	Agree
	The FFS should also include the option of multiple starting positions within a symbol.
We propose the following re-wording of the FFS:
FFS: whether there is one or two starting position(s) within a slot and/or symbol (e.g. AGC symbol) for the PSCCH/PSSCH transmission

	Ericsson
	
	Are we studying or supporting? It is not clear from the main bullet.
What does the sub-bullet mean?
· We think we can agree to support transmissions that span 14 OFDM symbols (including AGC and GP, if supported/used). Is that the intention?
· We do not think that shorter durations should be supported. Further study is necessary at least.
· What do you mean with PSCCH/PSSCH? Is there any implication on their multiplexing?

	Transsion
	Agree
	We are share the same view as vivo and sharp that one starting position within a slot is already supported in the sub-bullet. Therefore, it should be clarified in the FFS whether an additional starting position in a slot should be supported. 

	CableLabs
	Agree as a principle
	Any discussion concerning multiple starting points, should be warranted by a by discussion concerning the increased complexity and spec impact, as indicated hereby by other parties

	InterDigital
	Agree
	We think the possible starting positions within a slot for PSCCH/PSSCH should be evaluated considering avoiding blind decoding burden and reducing overhead by AGC symbols.

	Mediatek
	OK in principle
	For the FFS in sub-bullet, we share the same concerns of other companies for the multiple starting position(s) within a slot. 

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
Legacy NR-V slot-based transmission should be reused to minimize specification changes. 
Due to the uncertainty of channel access, more starting positions within a slot can increase channel access opportunity and therefore improve SL-U performance, where starting positions and length in a slot can reuse those defined in Rel-16 with no specification impact in terms of, e.g. DRMS patterns. 
Taking into account UE complexity, two starting positions seems a good tradeoff. These two occasions can be regarded as two sets of {starting symbol provided by sl-StartSymbol, symbol length provided by sl-LengthSymbols} in a slot for sidelink. For example, the first starting symbol could be #0 symbol with length of 14 symbols, and the second starting symbol could be #4 symbol with length of 10 symbols. 

	Lenovo
	Agree
	We support only one staring position within a slot by considering the potential detection complexity of PSCCH and AGC/Tx-Rx-switching symbol overhead. More starting points creates overhead in terms of AGC/PSCCH symbols, additional complexity for UE to monitor PSCCH in those starting positions. 

	Samsung
	Partially agree
	Supporting one starting position within a slot for PSCCH/PSSCH doesn’t need to be included in FFS (it’s already supported). We suggest the wording change to the FFS as follow: 
FFS: whether there is one or two additional starting position(s) within a slot for the PSCCH/PSSCH transmission

	Futurewei
	
	We are ok with the proposal in general. However, for the FFS subbullet, we propose not to limit to only one or two starting positions and preclude other choices. We suggest the following update
Proposal 2-1a: For slot structure in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· At least legacy NR-V slot-based PSCCH/PSSCH transmission is supported
· FFS: whether there is one or two and how to support multiple starting positions(s) within a slot for the PSCCH/PSSCH transmission



	Qualcomm
	Revise
	While we believe that the support of the slot-based PSCCH/PSSCH transmission should be trivial, there is no need to limit to one or two starting positions at initial phase. In fact, we believe that the number of transmission starting positions should be further studied. We also believe that several companies may be interested in sharing evaluation results to showcase the importance of empowering SL-U with more transmission starting points, which can be fundamental to obtain channel access fairness, especially in the presence of other RATs (e.g. WiFi). RAN 1 should study further this topic and highlight benefits and tradeoffs between performance and system complexity. Moreover, the need of multiple starting positions could be configured based on deployment or interference level. We propose the following revision
Proposal: RAN 1 to study one or more starting position(s) within a slot for PSCCH/PSSCH transmission 
· Companies may provide evaluations to show the tradeoff between performance and complexity
· FFS: the configurability of multiple positions
   

	Fraunhofer
	Yes
	Regarding the FFS, while we understand the concerns of defining multiple starting positions, the SL-U solution should be able to compete with other RATs that operate on a per-symbol basis. Thus, we feel it is reasonable to study more than 1 starting position within the slot.

	WILUS
	Agree
	We are fine with the proposal in general except the FFS point. 
As mentioned by Samsung and Futurewei, we also suggest to change the wording as “FFS: whether and how to support additional starting point(s) within a slot”.



[Closed] 2nd round discussions
Proposal 2-1b
Summary of 1st round discussions on Proposal 2-1a
Overall situation on supporting Proposal 2-1a
· Support (in principle) (25 companies): Apple, LGE, CATT/GOHIGH, OPPO, vivo, ZTE/Sanechips, Spredtrum, Intel, CMCC, Panasonic, Xiaomi, Sony, NEC, Sharp, Nokia/NSB, Transsion, CableLabs, InterDigital, MediaTek, Huawei/HiSi, Lenovo, Samsung, Futurewei, Fraunhofer, WILUS
· Not support: 

Summary of companies’ replies and updates on proposal:
· Some companies mentioned it’s clear that there is already one starting position as per R16/R17 NR SL design. So the FFS point should be about whether to introduce more additional starting position(s). Some companies mentioned more starting positions may increase UE complexity. So a good tradeoff seems to be whether to introduce “one additional” starting position. The FFS point is updated accordingly.
· Some companies had concerns on the increased UE complexity due to more starting position(s). While some other companies point out more starting position(s) is beneficial for SL-U. Such issues are covered by the FFS point. Companies can further investigate this issue considering the pros and cons.

FL’s view to some companies’ comments:
· @vivo, Nokia: CPE (CP extension) related issues will be handled in AI 9.4.1.1 (SL-U channel access), which is also pointed out in the background section above. So the “starting position within a symbol” issue you mentioned will be addressed in AI 9.4.1.1 (SL-U channel access). FLs of two AIs already aligned on such handling.
· @vivo: this additional starting position includes AGC symbol. It’s just another transmission opportunity for PSCCH/PSSCH within a slot.
· @Ericsson: “PSCCH/PSSCH transmission” does not imply multiplexing. It just means this proposal is about PSCCH and PSSCH transmission, i.e., not about PSFCH and S-SSB transmission. TS 38.214 uses similar wording as below
· (copied from TS 38.214): “…the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot …”

Based on above, the updated proposal is given below:

Proposal 2-1b: For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support one additional starting position within a slot for the PSCCH/PSSCH transmission

	Company
	Do you agree?
	Comments

	Fraunhofer
	Yes
	

	Intel
	Yes
	

	InterDigital
	Yes
	

	Qualcomm
	
	For the FFS, we believe that the use of multiple, i.e., not necessarily just one, additional starting positions could be critical for SL-U deployment, depending on, e.g, WiFi interference levels. RAN1 should investigate the benefits of multiple additional starting positions as they may justify the complexity increase. To address complexity concerns, the possibility of configuring/enabling multiple starting positions  semi-statically or dynamically, e.g., based on interference level, cast type, UE capabilities, etc, could be investigated.
 Given the possible criticality of the channel access issue, we suggest replacing the FFS with a proposal
Proposal: RAN 1 to study one or more starting position(s) within a slot for PSCCH/PSSCH transmission 
•	Companies may provide evaluations to show the tradeoff between performance and complexity
•	FFS: the configurability of multiple starting positions

	Transsion
	Yes
	

	Apple
	Yes
	

	LGE
	Yes
	FL’s proposal without any further change is preferred. Since this does not preclude the possibility of multiple starting points of PSSCH, we think that companies can provided their analysis or evaluation freely in the next meeting even without explicit agreement. 

	Nokia/Nsb
	Yes
	

	xiaomi
	Yes
	

	China Telecom
	Yes
	

	Lenovo
	Support
	For FFS part, additional starting position may lead to mini-slot transmission which was discussed in previous release and not agreed. The additional PSCCH configuration in a slot is not resource efficient and the UE PSCCH decoding complexity is also increased substantially. 

	Futurewei
	No
	We feel this version is a step backward from the previous proposal. It is important to study the performance benefit till next meeting before limiting the maximum number of additional starting positions to 1. We support more than one additional starting positions given a large range on the time duration of type 1 LBT. Also NR-U already supports very flexible starting position. So we can accept with the small modification to the FFS point below, or leave until next meeting.
Proposal 2-1b: For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support one additional starting positions within a slot for the PSCCH/PSSCH transmission



	Samsung
	Partially agree
	· We believe the number of additional starting position should also be included as one of the study points. We didn’t see any justification on one additional point is sufficient, or more additional points have significant additional complexity. 
· Also, how about other aspects for slot structure (e.g. PSFCH location, AGC symbol, gap symbol, 1/2-stage SCI)? We didn’t see such discussion under this section. 

	Spreadtrum
	Yes
	

	CATT, GOHIGH
	Yes
	

	Sony
	Yes
	

	CMCC
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
Due to the uncertainty of channel access, one additional starting position within a slot can increase channel access opportunity and therefore improve SL-U performance, where starting position and length in a slot can reuse those defined in Rel-16 NR-V with no specification impact in terms of, e.g. DRMS patterns. Thus, we support this proposal and further study the details.

Regarding QC’s comment on evaluation, we think it can be further discussed under the FFS point.

	NEC
	Yes 
	

	DCM
	OK
	

	WILUS
	Yes
	We are fine with the proposal in general except the FFS point and can go with this proposal. However, at this stage, it is not clear for further study to exclude multiple starting point(s) and to allow only one additional starting point within a slot as considering uncertainty of channel access in unlicensed. 

	Panasonic
	Yes
	

	Ericsson
	Yes
	

	Sharp
	Yes
	

	vivo
	Yes with comment
	We acknowledge that CPE is discussed in 9.4.1.1. Our concern is that if would be unclear afterward, e.g., when CPE is supported in 9.4.1.1, does it mean the FFS part is supported. Maybe the following revision can make it clearer:
o	FFS: whether/how to support one additional starting symbol position within a slot for the PSCCH/PSSCH transmission (including AGC)

	MediaTek
	Yes w/ comments
	For FFS, “PSCCH/PSSCH” can be clarified as “PSCCH and/or PSSCH”. Because it could be possible that PSCCH has only one starting point but PSSCH can have the multiple starting points to address the PSCCH blind detection issue and resource occupancy issue.



[Closed] Proposals for GTW (Week 2, Monday, 16th May)
Proposal 2-1c
Summary of 2nd round discussions on Proposal 2-1b
Overall situation on supporting Proposal 2-1b
· Support (in principle) (25 companies): Fraunhofer, Intel, InterDigital, Transsion, Apple, LGE, Nokia/Nsb, xiaomi, China Telecom, Lenovo, Samsung, Spreadtrum, CATT/GOHIGH, Sony, CMCC, OPPO, Huawei/HiSilicon, NEC, DCM, WILUS, Panasonic, Ericsson, Sharp, vivo, MediaTek
· Not support (1 company): Futurewei

Summary of companies’ replies and updates on proposal:
· It seems most companies are fine with the direction.
· The controversial part is whether to introduce 1 or >1 additional starting positions. The FL updated the proposal a little bit to keep it open. Companies are encouraged to further study on this, e.g., bring evaluation results.

FL’s view to some companies’ comments:
· @Qualcomm: your point can be discussed under the FFS point. Companies are always welcome to bring evaluation results.
· @Samsung: the details can be discussed under the FFS point.
· @vivo: again, CPE will be handled in AI 9.4.1.1 (SL-U channel access). Don’t worry about this. AGC issue can be further discussed under the FFS point, maybe no need to give too many details at this stage.
· @MediaTek: the case you mentioned seems new. You are welcome to bring more details in next meeting. I assume such details can be discussed under the FFS point.

Based on the above, the updated proposal is given below:

Proposal 2-1c: For slot structure in SL-U:
· At least R16/R17 NR SL slot-based PSCCH/PSSCH transmission is supported
· FFS: whether/how to support one additional starting position(s) within a slot for the PSCCH/PSSCH transmission

[Closed] Proposals for GTW (Week 2, Wednesday, 18th May)
Proposal 2-1d
Summary of email discussions on Proposal 2-1c
Overall situation on supporting Proposal 2-1c
· 2 companies raised concerns in reflector: vivo, MediaTek
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal.
· As per vivo’s comment, I made the change “starting positionsymbol(s)” to avoid any confusion. 
· Again, FL would like to remind the group CPE (CP extension) related discussion will be handle in AI 9.4.1.1 (SL-U channel access).

FL’s view to some companies’ comments:
· @MediaTek: I think “PSCCH/PSSCH” should be generic enough. Your proposed solution, i.e., “only PSSCH”, can still be discussed under this FFS point. I assume companies will bring detailed solutions in future meetings. We can fine-tune the wording when we make concrete agreements later. Since it’s just FFS point, I assume it should be fine. Thanks for your flexibility.
· Btw: I also used “S-PSS/S-SSS/PSBCH” under Issue#5 to be generic. Companies can further analyze whether to consider all or sub-set of them.

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 2-1d: 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 positionsymbol(s) within a slot for the PSCCH/PSSCH transmission

[Closed] Proposals for GTW (Week 2, Friday, 20th May)
Proposal 2-1e
Summary of email discussions on Proposal 2-1d
Overall situation on supporting Proposal 2-1d
· 1 companies raised concerns in reflector: LGE,  
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· So far, the FL assumes this proposal is stable and no updates are made.

FL’s view to some companies’ comments:
· @LGE: thanks for the comment
· The main bullet means just reuse R16/R17 NR SL slot-based PSCCH/PSSCH transmission, i.e., the resource pool will configure sl-StartSymbol, sl-LengthSymbols, etc. Then, PSCCH/PSSCH transmits as per configurations.
· On the sub-bullet: 2nd SCI is included in PSSCH, so I assume the current FFS point is generic enough. Such details can be brought up by companies in later meetings.

Based on the above, the proposal remains the same as previous version:

Proposal 2-1e: 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

Issue#3: PSCCH/PSSCH
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposal in subsequent sub-section:
· Legacy NR-U introduced interlaced RB to meet OCB and PSD requirement. Many companies proposed that interlaced RB transmission is supported at least for PSCCH/PSSCH. Meanwhile, since not every regulator has OCB requirement, contiguous RB-based transmission as in legacy NR-V can also be supported. RAN1 can further study whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions.
· In legacy NR-V, the resource allocation granularity is one sub-channel. Some companies propose that such concept can be reused. In case of interlaced RB transmission, some companies proposed 1 sub-channel equals K contiguous interlaces, it can be further discussed whether K is fixed to 1 or (pre-)configurable.
· According to legacy NR-U, if the BWP includes multiple RB sets, one interlace is defined across these multiple RB sets. So the number of interlaces within a BWP does not depend on the number of RB sets included in the BWP. 
· Some companies mentioned such resource allocation might be too coarse and propose that one sub-channel corresponds to one interlace of one RB set. RAN1 can further study on this.
· For PSCCH/PSSCH multiplexing, some companies proposed legacy NR-V way can be reused, i.e., 	PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource.
· Legacy NR-V uses TRIV/FRIV for resource indication in time/frequency domain. For SL-U, since the UE may use multiple RB sets for wideband transmission, the resource indication in frequency domain can be further studied. Resource indication in time domain can also be further studied, e.g., some companies mentioned introducing multi-slot consecutive transmissions (details see Issue#2) which may impact time domain indication.
Based on the above summary, the proposal in the subsequent sub-section is given.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	Proposal 3: RAN1 to evaluate the need and suitability of applying interlaced FDM to each SL channel.

	Huawei, HiSi
	Proposal 6: Both contiguous RB in R16 NR-V and interlaced RB in R16 NR-U are supported for SL-U.
•	The resource allocation granularity is one sub-channel as in R16 NR-V
•	For interlace-based transmission, one subchannel equals to one interlace
Proposal 7: For PSCCH and PSSCH, both contiguous RB-based and interlaced RB-based transmission are supported. For both types of transmissions, 
· PSCCH is always transmitted within one subchannel
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest subchannel of the subchannel(s) of corresponding PSSCH

	Spreadtrum
	Proposal 2: To meet OCB requirements, IRB of NR-U should be reused, and sub-channel should consist of contiguous IRBs.

	ZTE, Sanechips
	Proposal 2:	When OCB is required, IRB and RBset defined in NR-U are supported in SL-U, and 15/30kHz SCS can be considered. 
Proposal 3:	When OCB is not required, legacy physical channel design for NR sidelink can be reused in SL-U, and 15/30/60kHz SCS can be considered.
Proposal 11:	If OCB is required, the IRBs for PSSCH are distributed in N (N>=1) Rbsets and M (M>=1)interlaces, and PSCCH occupies the RBs of PSSCH with the starting RB in the lowest RB set index and interlace index.

	CATT, GOHIGH
	

	vivo
	Proposal 5: Sub-channel can be defined as one or more interlaces over one or more RB sets.

	InterDigital
	Proposal 3: Support interlace-based SL transmissions for sidelink unlicensed.
Proposal 4: Study time and frequency allocation of PSCCH for sidelink unlicensed.

	NEC
	Proposal 5:	Support PSCCH/PSSCH, PSBCH and PSFCH channels in SL-U by reusing NR sidelink baseline

	Lenovo
	Proposal 1: Interlace-based structure is supported for sidelink transmissions in FR1 unlicensed spectrum.
Proposal 2: Subcarrier spacing of 60kHz is supported for sidelink transmission in FR1 unlicensed spectrum in addition to 15kHz and 30kHz. 
Proposal 3: RAN1 should discuss new design for interlacing structure for sidelink unlicensed operation by considering the design of sub-channels and resource pool
Proposal 9: To study the location of PSCCH in frequency/time domain for interlace-based structure.

	LG Electronics
	Proposal 4: Considering OCB and PSD requirements, followings are considered:
•	Whether or not to define interlaced PSCCH/PSSCH transmission
-	Whether or how to define sub-channel for interlaced PSCCH/PSSCH transmission
-	Whether or how to indicate reserved resource(s) for PSCCH/PSSCH transmission(s)
•	Whether or how to design interlaced or wideband S-SSB transmission
-	Whether or how to handle the case when the number of PRBs associated with a interlace index is smaller than 11. 
•	Whether or how to design interlaced PSFCH transmission
-	If PSFCH is supported for SL operation in unlicensed band, PUCCH format 0 with interlaced structure is a baseline. 
-	Whether or how to increase the number of PSFCH resources in a slot
-	Whether or how to update implicit PSSCH-to-PSFCH resource determination rule

	Sony
	Proposal 5: Introduce PRB-based interlaced mapping for SL channels and reuse uplink resource allocation type 2 of NR-U as a baseline
Proposal 6: each interlace for PRB-based interlaced mapping corresponds to a sub-channel.

	Panasonic
	Proposal 1: Subchannel size is aligned with 20MHz (NCB) in sidelink unlicensed band. Interlaced mapping of PRBs for sidelink is not supported.

	Xiaomi
	Proposal 3:	Interlaced PRB in NR-U is reused in SL-U to satisfy the OCB requirement. 
- FFS whether 60KHz SCS is supported
Proposal 4:	The sub-channel and sidelink resource pool is supported in SL-U based on interlaced RB structure.
- A single sub-channel can occupy more than 1 IRB index
- The number and position of IRBs occupied by a resource pool is (pre)configurable
Proposal 5:	A resource pool can include IRBs from multiple RB sets, and a sub-channel may include IRBs from different RB sets.  
Proposal 6:	The PSCCH occupies the frequency domain lowest subchannel of its associated PSSCH.

	Samsung
	Proposal 1: The study shall include investigating the following sidelink signals and channels to operate on unlicensed spectrum, subject to the regulation requirements:
•	PSSCH
•	PSCCH
•	PSFCH
•	S-SS/PSBCH block
•	sidelink reference signals
Proposal 2: To satisfy OCB and PSD requirements, it’s beneficial to support interlace based sub-channel and resource pool for sidelink on unlicensed spectrum.
•	The structure of the interlace can use Rel-16 NR-U as a baseline.
•	Further study whether enhancement for the structure of the interlace is needed (e.g. sub-RB interlace).
•	Further study the resource allocation of PSSCH, PSCCH, PSFCH, and sidelink RS in the interlace based resource pool, and associated indication method and transmission/reception procedures.

	OPPO
	Proposal 4: IRB based channel structure for SL-U is supported.
Proposal 5: For IRB based channel structure in SL-U, sub-channel based frequency domain resource allocation/indication is supported in SL-U.
Proposal 6: For IRB based channel structure in SL-U 
-	The sub-channel size (number of IRBs) is configurable.
-	PSCCH occupies the first sub-channel of associated PSSCH frequency resource. 
-	One PSFCH occupies one IRB.
Proposal 12: Further study the impact of PSCCH/PSSCH/PSFCH and S-SSB dropping caused by LBT failure to SL-U system.

	CableLabs
	Proposal 2: Consider supporting interlaced sidelink transmissions.
Proposal 3: If interlaced sidelink transmissions are supported, consider redefining a subchannel spanning one or adjacent interlaces. Interlaced resource blocks are common with uplink BWP(s) in the same carrier (if supported).

	FUTUREWEI
	

	Hyundai Motors
	

	Apple
	Proposal 2: For sidelink operations on unlicensed spectrum, a sub-channel is defined based on interlaced RBs to meet the OCB requirement.
· An interlace occupies 10 or 11 PRBs
· PRB spacing within an interlace is 10 or 5 PRBs for 15 kHz or 30 kHz sub-carrier spacing
· A sub-channel is configured as 1 or more contiguous interlaces


	CMCC
	Proposal 2: Both interlaced and non-interlaced resource allocation mechanisms should be supported in SL-U.
Proposal 7: PSCCH/PSSCH multiplexing rule should be studied for interlaced waveform in SL-U.

	NTT DOCOMO
	Proposal 1:
•	Introduce interlaced sub-channel for Rel-18 SL-U.
· Each sub-channel is composed of multiple interlaced PRBs.
Proposal 6:
•	In SL-U, support interlaced sub-channel defined within a LBT channel.

	Sharp
	Proposal 1: Interlaced transmission for PSCCH, PSSCH and PSFCH on unlicensed spectrum should be supported. 
•	10 interlace for 15kHz and 5 interlace for 30kHz, as specified in NR-U, can be reused for sidelink operation on unlicensed spectrum.
Proposal 2: The design of configured RBs of a PSCCH mapping to interlaced PSCCH transmission should be studied to ensure an efficient blind detection for RX Ues.
Proposal 3: The frequency resource allocation of NR-U can be reused as a starting point for determination of interlace(s) and RB set(s) allocated for interlaced PSSCH transmission.

	WILUS
	Proposal 1: To meet OCB requirement, interlaced transmission for PSCCH, PSSCH on unlicensed spectrum should be supported. 
O	The details how to support interlaced transmission such as RB based interlaced transmission or sub-channel based interlaced transmission should be further studied.

	Transsion Holdings
	Proposal 1: Interlace transmission for PSCCH/PSSCH/PSFCH in sidelink unlicensed access system should be studied.
Proposal 2: Reuse the same interlace structure introduced in NR-U in the sidelink unlicensed access system.

	Fraunhofer
	Proposal 4: Study the impact of interlaced transmissions on the resource pools defined within the SL BWP and the resource reservation and sensing procedures.

	MediaTek
	Proposal 2: Support the interlaced transmission for PSCCH/PSSCH to meet the regulator requirements.
Proposal 3: Study whether/how to support the localized transmission for PSCCH/PSSCH in the frequency domain.

	Ericsson
	Proposal 8	SL-U supports interlaced transmissions for PSCCH and PSSCH.
Proposal 9	Study further the need of supporting interlacing for PSFCH and S-SSB.

	Intel
	Proposal 1: 
•	For regions which mandate the 80% OCB restriction, an interlaced resource block structure supporting at least for PSCCH and PSSCH could be considered.
Proposal 8: 
•	RAN1 should study the design of PSCCH to support the new functionalities of NR-U SL.

	Qualcomm
	[bookmark: _Ref101172459]Proposal 6: Study interlaced waveforms for PSCCH/PSSCH
Proposal 7: Study the basic unit for resource allocation in terms of interlace and RB-set
Proposal 8: Study PSCCH resource mapping in terms of interlace and RB-set
Proposal 9: Study the resource mapping of PSSCH in terms of interlace and RB-set
[bookmark: _Ref101172467]Proposal 10: Study how to reuse NR-U two part FDRA, i.e., (X,Y), for resource allocation in which X indicates the interlace(s) allocated and Y indicate the RB-set(s) allocation



[Closed] 1st round discussions
Proposal 3-1a
Proposal 3-1a: For PSCCH and PSSCH in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· Both legacy NR-V contiguous RB-based and legacy NR-U interlace RB-based transmissions are supported
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· For interlaced RB-based transmission:
· Resource allocation granularity is one sub-channel as in legacy NR-V
· 1 sub-channel equals K contiguous interlaces
· FFS details, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets.
· PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

	Company
	Do you agree?
	Comments

	Apple
	
	Although OCB and PSD limitation does not need to be followed in certain region, we are considering a unified design for SL-U for the purpose of simplicity. 
This also leads to a problem for a device with contiguous RB-based transmission to be used in a region with OCB and PSD limitation. 

	LGE
	Yes with comments
	It seems that similar principle in NR-U is adopted. 

Regarding interlaced RB-based transmission, the number of RB associated with interlace could be different depending on the RB set size. Meanwhile, in Rel-16/17 SL, all the subchannels have the same size. In this case, don’t we need to discuss whether or how to support unequal-sized sub-channels? 

On PSCCH occupancy for interlaced-RB transmission, we have another clarification question. In our understanding, since the interlace indexing is defined in CRB domain, the lowest interlace index does not always occupy the lowest RB within a RB set. In this case, what is the meaning of the lowest interlace when we decide PSCCH mapping or sub-channelization? 

	CATT, GOHIGH
	See comment
	We have a concern on directly reused NR-U interlace RB-based transmission. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]NR-U is a centralized system, but SL-U is a distributed system, the impacts due to IBE will be different between the two systems. In NR-U system, due to uplink power control, the received power from different Ues will be similar at gNB side, the IBE caused by the near-far effect can be neglected. However, in SL-U system, due to distributed resource selection mechanism, and geographic distribution of SL-U Ues, the received power from different Ues will be rapidly dynamically changed at a receiving UE side, the IBE issue may essentially impact on the system performance. The IBE impacts should be considered in SL-U physical channel design in frequency domain.
An alternative physical channel structure is provided, as shown in following Figure. In this structure, a resource pool is configured with two resource regions. One is sub-channel based resource set which is located in the center of the channel bandwidth, and the other is two RB-based resource sets which are located into the two end of the sub-channel based resource set. The OCB requirement can be met by a mixture of consecutive sub-channels and two isolated RBs.
[image: ]
We think the channel structure should be carefully studied and evaluated with the consideration of IBE impacts. 


	OPPO
	Agree. 
	

	Vivo
	Agree with comment
	Does this proposal cover all the numerologies currently supported by sidelink, especially for 60k SCS?

	ZTE,Sanechips
	OK
	For the first FFS, one step forward is one of contiguous RB based and interlace RB-based is supported per resource pool and FFS whether both can be supported within a single RP 

	Spreadtrum
	Agree
	

	Intel
	
	We are generally OK with the proposal expect for third sub-bullet of the second bullet. In fact, we believe that at this stage whether PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource should be left for further study until we conclude that the legacy PSCCH could be reused. In our view, there are many aspects that may impact PSCCH, and this decision could be deferred to a later time.

	CMCC
	See comments
	Regarding the 1st and 2nd sub-bullets under the 2nd bullet, we have some clarification questions on reusing the concept of sub-channel for interlaced RB-based transmission. As in NR-V, contiguous sub-channels are allocated to sidelink transmissions; while in NR-U, interlace is indicated by bitmap for 30kHz case and can be non-contiguous. Then, in SL-U, if interlaced RB-based transmission is enabled in a resource pool, where one sub-channel consists K contiguous interlaces, does it imply that the resource allocation mechanism in NR-V should be followed, i.e., only contiguous sub-channels and interlaces can be allocated for SL-U transmissions?
Based on the above clarification and determination of whether/how sub-channel is kept in interlaced RB-based transmissions, we can then further discuss other issues listed in the 3rd and 4th bullets.

	Panasonic
	
	Our original view is only contiguous RB considering is supported. When subchannel size is aligned with LBT subband, it can meet OCB requirement. It has minimum specification impact considering all SL topics to be finalized in R18. As the majority support interlaced RB, we are OK to support interlaced RB but specification impact should be minimized. For PSCCH, the size of PSCCH can be (pre-)configured in NR sidelink, then PSCCH might occupy multiple lower subchannels.

	Xiaomi
	Yes with comment
	Legacy NR-V contiguous RB-based transmission cannot work if there is OCB requirement. We prefer to only support NR-U interlaced RB-based transmissions to keep unified design for SL-U.

	Sony
	Yes
	

	NEC
	Comment 
	In legacy NR-V, PSCCH resource doesn’t always occupy the one entire lowest subchannel. Moreover, if one subchannel contains N contiguous interlace is agreed, one subchannel may have a large number of PRBs, which may be too much for PSCCH transmission. For PSCCH in SL-U, to reuse NR-V principle and make the resources for PSCCH flexible/configurable, another option is PSCCH occupies the lowest M PRBs of the lowest sub-channel of associated PSSCH frequency resource. We’d like to add this option as a FFS point in this proposal.
Our suggestion is :
FFS whether PSCCH occupies lowest M PRBs or all of the PRBs of the lowest sub-channel of associated PSSCH frequency resource


	NTT DOCOMO
	Comment
	Regarding the 1st bullet, contiguous RB-based transmissions are allowed only when a sub-channel size is the same as one or more LBT channel size (i.e. 20×n MHz). This aspect should be mentioned clearly.
OK with other part.

	Sharp
	
	For 1st bullet, we are OK to reuse NR-U mechanism. It is unclear how to enable both contiguous RB-based and interlace RB-based transmissions in a resource pool without causing collisions between Ues in resource allocation Mode 2.
For 2nd bullet, we may need to first solve how to define the sub-channel for IRB-based transmission, which is the FFS in the proposal 1-1a.

	NOKIA/NSB
	Agree, partially
	We agree partially with the proposal. 
The mixing of contiguous RB-based and interlace RB-based transmissions in the same slot is expected to be problematic from a RAN 4 perspective. Therefore, we propose the following re-wording:
· Both Working assumption: Legacy NR-V contiguous RB-based and legacy NR-U interlace RB-based transmissions are supported, but only one at a time in a resource pool/BWP.
FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions

	Ericsson
	
	Are we studying or supporting? It is not clear from the main bullet.
Our views are that the following can be supported already now:
· Both legacy NR-V contiguous RB-based and legacy NR-U interlace RB-based transmissions
· For interlaced RB-based transmission:
· Resource allocation granularity is one sub-channel as in legacy NR-V
Regarding the following bullet:
· PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource
we think it is not possible to make such an agreement without knowing the allocation in frequency (e.g., wideband, multiple RB sets, etc.), etc.
Other details of the interlace require further discussion and analysis (including the 1 sub-channel equals K…. bullet and sub-bullets).

Proposal 3-1a: For PSCCH and PSSCH in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· Both legacy NR-V contiguous RB-based and legacy NR-U interlace RB-based transmissions are supported
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· For interlaced RB-based transmission:
· Resource allocation granularity is one sub-channel as in legacy NR-V
· FFS details
· 1 sub-channel equals K contiguous interlaces
· FFS details, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets.
· PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.
· FFS Mapping of PSCCH to sub-channels for both interlaced and non-interlaced transmissions


	Transsion
	Agree with comments
	For the first FFS, in our understanding, the interlace structure destroys the sub-channel structure. It is not clear how contiguous RB-based transmission can coexist with interlaced based transmission in the same resource pool.

	CableLabs
	Agree with comments
	· An unified SL-U design should follow NR-U approach
· Clarify how different numerologies could be supported.
· Clarify RAN4 related concerns
· Contiguous RB-based transmissions should be supported only when a sub-channel size is a multiple of LBT channel size (i.e. 20×k MHz, where k=1, 2, 4).

	InterDigital
	
	We are fine with study for now. 

	Mediatek
	Comments
	This discussion seems coupled with proposal 1-1a. we’d better firstly clarify the sub-channel structure in SL-U and the relations to the interlaced/contiguous RB / RB sets. Then, PSCCH/PSSCH can be discussed based on sub-channel level to somehow decouple with discussion of the RB/RB sets. Moreover, whether to support 60khz can be discussed since NR-U doesn’t support 60Khz.
· PSCCH/PSSCH are transmitted based on sub-channel in SL-U
· One PSCCH is transmitted in the single sub-channel.
· One PSSCH can be transmitted over the single or multiple sub-channels.
· FFS: sub-channel structure in SL-U and the relations to RBs/RB sets
· FFS: the numerology to be supported.


	Huawei, HiSi
	Yes
	We are generally fine with this proposal.
For the 1st bullet, both contiguous and interlace RB allocation can be supported, same as in NR-U, where interlace-based transmission is not always needed, e.g. in a region where OCB is not required. 
Although interlaced RB-based transmission may worsen the IBE compared to that of continuous RB-based transmission, SL-U is targeted for short range communication under indoor scenario, so that the received power disparity among different Ues at one UE is small. Therefore, the IBE is not as serious as in V2X scenario which supports large communication range with a few hundred meters. The IBE impact on using interlaced RB should be very limited for SL-U.

For the 2nd bullet, 
· We prefer a unified resource allocation granularity in SL-U, regardless of transmission is based on contiguous RB or interlaced RB allocation. Thus, subchannel should be reused as RA granularity. 
· We support one sub-channel is fixed as 1 interlace. If more than one interlace is needed for transmission, a UE can be simply allocated with more than one sub-channel. It is not desirable to have coarser granularity at cost of resource allocation inflexibility.
· In NR-U, interlace is defined in a carrier, and thus in terms of interlace-based transmission for multiple RB sets, one interlace will include PRBs on all RB sets. This reduce resource allocation flexibility and number of Ues for multiplexing. Thus, we propose that one sub-channel is defined as 1 interlace within one RB set. 
· PSCCH position should be pre-defined and can occupy the lowest sub-channel of associated PSSCH, same as in Rel-16. Thus, we support this bullet.

	Lenovo
	No
	To reuse legacy NR-U interlace RB-based transmission can allocate contiguous RBs based on scheduling. But contiguous RB-based transmission may not meet the OCB requirement. In addition, only one mechanism of NR-U interlace RB-based transmission is simple. 
Before discussing the current proposal, we may firstly discuss on definition of interlace (if introduced)  whether interlaced structure based on RB or interlaced structure based on sub-channel. The current proposal excludes studying the interlaced sub-channel design and considering only the legacy interlaced RB which is restrictive for the first meeting.


	Samsung
	Partially agree
	· For the second sub-bullet of the second bullet, how to define “contiguous” is a little bit unclear in term of interlaces: for example, if 5 interlaces supported with index 0 to 4, are interlaces #0 and #4 considered as contiguous? 
· We believe the decision on PSCCH resource allocation is too early. We need to investigate the coverage of PSCCH for the interlace based resource allocation first.  

	Futurewei
	Yes with comment
	We are generally fine with the proposal but suggest following change.
For the first FFS, when enabling both, it should be clarified as slot based or time-domain mixture.
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions on different slot occasions
For interlaced RB-based transmission, in the first subbullet, we suggest to remove “as in legacy NR-V” since the sub-channel resource mapping is different.  

	Qualcomm
	Partially agree
	Both contiguous RB and interlace waveform: We strongly suspect that a mixture of both waveforms (contiguous RBs and interlaced RBs) in the same band and region could have problems. For example, if both the definitions of subchannel via contiguous RBs and interlaced RBs are to coexist, there might be ambiguities in the SL reservation, which may not work, and intra-RAT collision could happen. In NR-U, the support of interlaced waveforms is mandatory and is specified first. For simplicity, we propose to  support interlaced waveforms, and optionally support contiguous waveform for deployments over regions/bands that allow it.
Resource allocation and mapping: We propose to further study the SCI-2 resource mapping in the PSSCH waveform, given the possibility of adopting interlaced RBs within potentially multiple RB sets.  Therefore we propose to add an FFS:
· For interlaced RB-based transmission:
· …
· FFS: the SCI-2 resource mapping in PSSCH waveform


	Fraunhofer
	Yes
	

	WILUS
	Partially agree
	We agree partially with the proposal. 
For the 1st main bullet, we prefer to have a unified SL-U with NR-U interlaced RB-based transmissions to meet OCB requirement. But we are open to further discuss both legacy NR-V contiguous RB-based and legacy NR-U interlace RB-based transmissions.



[Closed] 2nd round discussions
Proposal 3-1b
Summary of 1st round discussions on Proposal 3-1a
Overall situation on supporting Proposal 3-1a
· Support (in principle) (18 companies): LGE, OPPO, vivo, ZTE/Sanechips, Spredtrum, Intel,  Xiaomi, Sony, Nokia/NSB, Transsion, CableLabs, InterDigital, Huawei/HiSi, Samsung, Futurewei, Qualcomm, Fraunhofer, WILUS
· Not support (1 company): Lenovo

Summary of companies’ replies and updates on proposal:
· For interlace RB-based transmission, some companies mentioned more study is needed on mapping of PSCCH to sub-channel, e.g., LGE, Ericsson, Samsung, Intel, NEC, Panasonic, etc. So this part is kept as FFS.
· On whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions: 
· Some companies do not support enabling both, e.g., Apple, Nokia, etc.
· Some other companies prefer to have more study on this, e.g., CATT, Futurewei, etc.
· Companies are encouraged to conduct more study on this FFS point.

FL’s view to some companies’ comments:
· @Lenovo, Docomo: OCB is not world-wide requirement. Contiguous RB-based transmission can be used when the regulator does not have OCB requirement. From RAN1 design’s perspective, both can be supported.
· @LGE: on the unequal sized sub-channel issue you mentioned, it seems there is no problem if RAN1 defines sub-channel as the RA granularity and 1 sub-channel includes K interlaces. Maybe you can explain more to the group. The FL also assumes such details can be further discussed under the “FFS  details” if necessary.
· @vivo, CableLabs, MediaTek: on the SCS, the FL’s assumption is if no new agreements are made, R18 SL-U follows legacy design, which is also mentioned in WID that “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”
· So all SCS that are supported in R16/R17 NR SL are also supported for R18 SL-U. 
· Since R16 NR-U only defined interlace for 15/30 kHz SCS, SL-U also follows this, i.e., SL-U does not define interlace for 60 kHz SCS.
· @Samsung: “K contiguous interlace” means the interlace index is contiguous. For example, if 1 sub-channel includes 2 contiguous interlaces, then this sub-channel can include interlace {0,1} or {2,3} or else, but cannot include interlace {0, 2}. Maybe you can explain more to the group if still something unclear. The FL assumes more details can also be discussed under the FFS point “FFS details” if necessary.

Based on above, the updated proposal is given below:

Proposal 3-1b: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· For interlace RB-based transmission:
· Resource allocation granularity is one sub-channel
· 1 sub-channel equals K contiguous interlaces
· FFS details, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets, etc.
· FFS: mapping of PSCCH to sub-channel
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

	Company
	Do you agree?
	Comments

	Fraunhofer
	Yes
	

	Intel
	Yes
	

	InterDigital
	Yes
	

	Qualcomm
	Partially
	First bullet:
As some companies point out, the OCB requirements are exempt only in some regions/bands. Nevertheless, the concern of spending too much time in optimizing two different waveforms is shared by quite a few companies. Therefore, we second to focus on a unified design that can be used in all regions irrespective of their OCB requirements, which would have to be the interlaced waveform design. After agreements have been reached for the interlaced waveforms, we could spend time in a later stage on enabling the contiguous RB-based transmissions. We note that Rel-16 NR-U study took a similar approach, focusing first on the interlaced waveform to serve as a universal design.
Therefore, we propose the following modification of the first bullet and sub-bullet:
· R16 NR-U interlaced RB-based transmissions are supported
· FFS: the support of R16/R17 NR SL contiguous RB-based transmission
Second bullet:
We propose to add the following FFS as part of the second bullet, to capture SCI-2 mapping in PSSCH resources, also given the potential adoption of IRBs in multiple RB sets:
· For interlace RB-based transmission:
a. …
FFS: SCI-2 resource mapping in PSSCH 

	Transsion
	Yes with comments
	As we commented in the first round of email discussion, we wondered how a resource pool can enable both contiguous RB-based and interlace RB-based transmissions? Does this mean that the contiguous RB-based transmission are TDM with the interlace RB-based transmission in one resource pool?
Since the R16 NR-U interlace RB-based transmissions are supported in SL-U as mentioned in the first main bullet, we can assume that the R16 NR-U interlace structure are reused. Then the entire carrier bandwidth is divided into a number of interlaces. Thus, there are no RBs in the entire carrier bandwidth that do not belong to any interlace. Therefore, we believe that the R16 NR-U interlace structure and the RB-based continuous structure cannot be FDM in one resource pool.

	Apple
	No
	For the first bullet, our preference is to avoid designing two separate schemes for SL-U: one with contiguous RB-based and one with interlace RB-based. 
If two schemes are designed for SL-U, a device may need to support both schemes if it is to be used in different regions with or without OCB/PSD limitation. 

	LGE
	Partially
	On 2nd sub-bullet of interlaced RB-based transmission, I’d like to explain more about the unequal-sized subchannel. 

As we know, the RB set size could be from 100 to 110 for 15kHz SCS, or from 50 to 55 for 30kHz SCS. In this case, some interlace within a RB set will consist of 11 RB while remaining interlace consists of 10RB. In Rel-16, we discussed the possibility of having different sub-channel sizes in a resource pool to fully utilized RBs within a certain carrier. However, at that time, since a number of companies have concern whether or how to ensure the same TBS between initial transmission and retransmission with different sub-channel sizes or different number of allocated RBs, it is agreed to support only the case where all the subchannels have the same size. 

According to the above principle, we may need to use a subset of RBs associated with a certain interlace. To be specific, if interlace consists of 11 RB, then we can use only 10 RB of them to ensure the same sub-channel size. 

So, it would be better to change the 2nd sub-bullet as follows:
1 sub-channel equals consists of  all or a subset of RBs associated with K contiguous interlaces

	Nokia/Nsb
	Yes, Partially
	For the 1st-bullet point:
To our understanding, the controversial one is whether one RP could enable both of contiguous and interlaced RB-based transmissions. Thus, we have the following re-wording proposal.
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether one resource pool could enables either one or both of contiguous RB-based and interlace RB-based transmissions

For the 2nd-bullet point:
Moreover, company mentioned about the In-band Emission (IBE) issue for SL operation. We share the same view as IBE should be carefully considered for SL-U design. Especially with interlaced structure, there will be more adjacent PRBs for scheduled two transmission UEs, which will result in higher IBE impact.
Furthermore, we think that, the “uniformly” interlace RB-based transmission (left in below figure) among different UE may lead to the constant IBE impact, where the “non-uniformly” interlace RB-based transmission (right in below figure) could benefit to randomize the IBE impact among different UEs.
[image: ]
So based on the above understanding, we have the following proposal for the 2nd-bullet point:
· For interlace RB-based transmission:
· Resource allocation granularity is one sub-channel
· 1 sub-channel equals K contiguous interlaces
· FFS details, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets, etc.
· FFS: mapping of PSCCH to sub-channel
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.
· FFS: How to tackle the IBE impact for SL-U operation


	xiaomi
	Yes
	

	China Telecom
	Yes
	

	Lenovo
	Support
	In the first meeting we don’t want to exclude any more options on interlacing, hence below FFS point is to included.
Additional FFS to study interlaced sub-channel based configuration in a resource pool 


	Futurewei
	Yes
	We can accept proposal for progress although we feel the first FFS might be a little broad.

	Samsung
	Partially agree
	· For “Resource allocation granularity is one sub-channel”, we believe this is only applicable to PSSCH. 
· For “1 sub-channel equals K contiguous interlaces”, our comment on “contiguous” is about whether to consider module operation of K on the interlace index. Faking the following figure as an example, if having 5 interlaces, whether interlace #0 and #4 are contiguous or not? We thought they should be considered as contiguous since they are physically adjacent to each other. 


· We believe it’s needed to clarify the definition of “interlace”, and Rel-16 NR-U interlace should be the baseline. 

	Spreadtrum
	Yes
	

	CATT, GOHIGH
	No
	We have a concern on directly agree to use interlaced RB-based transmission in SL-U.
The reason has been provided in the first around. 
The mainly concern is about the IBE impacts, the main difference between NR-U and the SL-U is that NR-U is controlled in a centralized manner. In NR-U system, the receiving power at gNB side will be similar, and IBE impacts will be less. However, in SL-U system, the receiving power from different UE’s transmission may be differently largely. the IBE impacts should be considered and evaluated in SL-U channel structure design.
The updated proposal is as follows.
Proposal 3-1b: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based is supported
· FFS: how to meet OCB requirement for PSCCH/PSSCH transmission, including considerations on IBE impacts. 
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.



	ZTE,Sanechips
	Comments
	1. Prefer to clarify the bullet on IRB based transmission as the following for PSSCH/PSCCH respectively
· For interlaced RB-based transmission:
· Resource allocation granularity for PSSCH is one sub-channel as in legacy NR-V
· Resource allocation granularity for PSCCH is one RB as in legacy NR-V
· 1 sub-channel equals K contiguous interlaces
· FFS details, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets.
· PSCCH occupies the lowest sub-channel of associated PSSCH frequency resource
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.

1. For the last FFS, given subchannel is already listed as the granularity for PSSCH transmsision, we would like to seek clarification on what kind of differences would there exist in terms of indication for the case when 1 subchannel contains one or more interlaces. If  yes, we would like to clarify that aspect. Otherwise, we would prefer to remove the FFS. 

	Sony
	Yes
	

	CMCC
	Partially yes
	Regarding the relationship of sub-channel and interlace under the 2nd main bullet, we share similar views as some other companies that issues such as unequal sized subchannel, IBE, etc. Maybe we can keep the whole sub-channel mapping to interlace issue for FFS.

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
For the 1st bullet, we support the proposal that both contiguous and interlace RB allocation can be supported, same as in NR-U, where interlace-based transmission is not always needed, e.g. in a region where OCB is not required. We are also open to study details of resource pool including either one or both of contiguous and interlace RB allocation.
For the 2nd bullet, we support proposal. A unified resource allocation granularity is beneficial to reduce unnecessary standardization effort. We are open to study the size of subchannel although we think 1 interlace per subchannel in a RB set seems most efficient in terms of flexibility.

	NEC
	Yes
	Thank you for the updates. We support FFS the mapping of PSCCH to sub-channel to give companies more time to study.

	DCM
	No
	We think Apple’s/QC’s comment is valid. Doubled structure would not be preferred. We should focus on one way; i.e. interlaced structure.

	WILUS
	Yes
	

	Panasonic
	Yes
	We proposed to support contiguous RB. When subchannel size is aligned with LBT subband, it can meet OCB requirement. However, if both are supported, specification efforts are increased and RAN4 test would be doubled.
For 60kHz, SL-U does not define interlace for 60 kHz SCS. One option would be only contiguous RB is supported in 60kHz and only interlaced RB is supported in 15kHz and 30kHz.
For a resource pool, if both are supported, either the contiguous RB or interlaced RB should be (pre-)configured. One resource pool enables both of contiguous RB-based and interlace RB-based transmissions is not necessary.

	Ericsson
	Yes
	Our preference is to remove the sub-bullet “1 sub-channel equals ..” and leave the question FFS altogether at this point. The details of the interlace require further discussion and analysis (including the 1 sub-channel equals K…. bullet and sub-bullets).

	Sharp
	Yes
	We support both contiguous RB-based and interlace RB-based transmission for SL-U. However, for the 1st FFS, our concern is that simultaneously enabling both in a resource pool would inevitably cause resource collisions between UEs using different schemes in RA mode 2. We understand it is FFS and can be further studied. And the rewording of the 1st FFS from Nokia also seems good to us.

	vivo
	Yes with comments 
	1. For the first bullet, if the intention is that contiguous based and interlace based configurations are used depending on the area regulations, it would be not clear why/when they are enabled simultaneous. On the other hand, enable one scheme should at least be supported. Maybe we can revise it as:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· FFS: whether one resource pool can enables either one or both of contiguous RB-based and interlace RB-based transmissions
2. Although we agree with LGE the abovementioned issue on the equal number of RB per sub-channel, we think this is a second level detail issue that can be discussed later. Maybe we can simply add an FFS part for this under this sub-bullet.

	MediaTek
	Comments
	Whether/how to support CRBs in the first bullet may need some FFS. It may too early to make such decision. It is OK for us to support IRB case.



[Closed] Proposals for GTW (Week 2, Monday, 16th May)
Proposal 3-1c
Summary of 2nd round discussions on Proposal 3-1b
Overall situation on supporting Proposal 3-1b
· Support (in principle) (22 companies): Fraunhofer, Intel, InterDigital, Transsion, Nokia/Nsb, xiaomi, China Telecom, Lenovo, Futurewei, Samsung, Spreadtrum, Sony, CMCC, OPPO, Huawei/HiSilicon, NEC, DCM, WILUS, Panasonic, Ericsson, Sharp, vivo
· [bookmark: _GoBack]Not support (3 companies): Apple, CATT/GOHIGH, DCM

Summary of companies’ replies and updates on proposal:
· On whether one resource pool can enable both or not, the FL observes different views at this stage. So an FFS points seems enough, details can be further studied. I add the 1st red sentence below based on some companies feedback to minimize RAN1’s workload, e.g., Apple, etc.
· Based on Samsung, ZTE’s comment, add “for PSSCH transmission” as below to be more accurate.
· Under “1 sub-channel equals K contiguous interlaces”, add two more details in red based on LGE, vivo, Samsung’s comments. 
· “1 sub-channel consists of all or a subset of RBs associated with these K contiguous interlaces”: LGE mentioned 1 interlace may have 10 or 11 PRBs, which makes the sub-channel size might be unequal. RAN1 can further study on this.
· “whether to consider modulo operation of K on the interlace index”: as explained by the nice Figure from Samsung, interlace #0 and #4 are also contiguous. RAN1 can further study on this.
· Based on CATT, Nokia’s comment, add one FFS point on IBE, RAN1 can further study on this.

FL’s view to some companies’ comments:
· @Qualcomm: on contiguous RB-based and interlace RB-based transmissions, instead of support one and FFS the other, the FL thinks supporting both first and try to have unified design might be better for the progress. This can avoid RAN1 get stuck. The “FFS: SCI-2 resource mapping in PSSCH” issue mentioned by you is not very clear, maybe you can explain more to the group.
· @Samsung: we do not need to discuss the definition of “interlace”, we just reuse NR-U, which is also reflected in the main bullet “… R16 NR-U interlace RB-based …”.
· @MediaTek: I’m not clear why CRB is related here, we just reuse NR-U interlace. Maybe you can explain more to the group.

Based on the above, the updated proposal is given below:

Proposal 3-1c: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported
· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· For interlace RB-based transmission:
· Resource allocation granularity is one sub-channel for PSSCH transmission
· 1 sub-channel equals K contiguous interlaces
· FFS details including
· K is fixed to 1 or (pre-)configurable
· K interlaces are confined within one RB set or across multiple RB sets
· 1 sub-channel consists of all or a subset of RBs associated with these K contiguous interlaces
· whether to consider modulo operation of K on the interlace index
· FFS: mapping of PSCCH to sub-channel
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.
· FFS: whether/how to address IBE (In-Band Emission) impact

[Closed] Proposals for GTW (Week 2, Wednesday, 18th May)
Proposal 3-1d
Summary of email discussions on Proposal 3-1c
Overall situation on supporting Proposal 3-1c
· 7 companies raised concerns in reflector: LGE, Ericsson, CMCC, CATT, ZTE/Sanechips, NEC, Spredtrum
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· On the 1st bullet (contiguous RB, interlace RB)
· CATT has some concern on supporting interlace RB right now, they think more study are needed especially considering IBE impact. They mentioned other waveform can also be considered, e.g., mixed contiguous RB-based and non-contiguous RB-based transmission (see CATT’s nice figure).
· This bullet and FFS points below it are updated accordingly. Companies are encouraged to check these technical points.
· On the bullet of “1 sub-channel equals K interlaces”
· Some companies have concerns mentioning so many details now, some of them can be brought up in later stages. 
· FL suggests to remove these details, simply saying “FFS details” should be enough at this stage. There is no need to spend too much time refining “details” under “FFS details”. Companies are encouraged to bring up more details in later meetings.
· NEC mentioned mapping of PSCCH can be open for now, maybe the granularity is RB instead of sub-channel. FL made the change “FFS: mapping of PSCCH to sub-channel frequency resources” to be more generic.

FL’s view to some companies’ comments:
· @Futurewei: on your suggestion to clarify “contiguous RB-based and interlace RB based transmissions are on different slots when both enabled” --> FL thinks this is too detailed now. It’s just FFS, such details can be discussed when companies bring detailed solutions in next meetings.
· @LGE: NR-U two-stage resource indication is not excluded. Such details can be further discussed under the last FFS point for “resource indication”.

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 3-1d: For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and R16 NR-U interlace RB-based transmissions are supported considered as starting point
· RAN1 strives to have unified design for both contiguous RB-based and interlace RB-based transmissions
· FFS: whether one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· FFS: whether/how to address IBE (In-Band Emission) impact
· Other waveform is not precluded, e.g., mixed contiguous RB-based and non-contiguous RB-based transmission
· For interlace RB-based transmission:
· Resource allocation granularity is one sub-channel for PSSCH transmission
· 1 sub-channel equals K contiguous interlaces
· FFS details including
· K is fixed to 1 or (pre-)configurable
· K interlaces are confined within one RB set or across multiple RB sets
· 1 sub-channel consists of all or a subset of RBs associated with these K contiguous interlaces
· whether to consider modulo operation of K on the interlace index
· FFS: mapping of PSCCH to sub-channel frequency resources
· FFS: resource indication in time/frequency domain, e.g., how to handle using one RB set or multiple RB sets, etc.
· FFS: whether/how to address IBE (In-Band Emission) impact

[Closed] Proposals for GTW (Week 2, Friday, 20th May)
Proposal 3-1e
Summary of email discussions on Proposal 3-1d
Overall situation on supporting Proposal 3-1d
· 9 companies raised concerns in reflector: Intel, LGE, Futurewei, CMCC, ZTE/Sanechips, Qualcomm, CATT, Docomo, Ericsson,
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· On “resource allocation granularity”
· Most companies prefer to reuse sub-channel-level resource allocation granularity to minimize workload, LGE mentioned RB-level resource allocation granularity can also be considered for interlace RB based transmission.
· FL feels a bit reluctant to keep the whole thing as pure FFS. FL hopes RAN1 can make a step further, even very small step.
· So FL adds “As starting point” and an FFS point below to reflect this. This does not mean sub-channel level resource allocation granularity is agreed in this meeting, it’s just a starting point. Other designs, e.g., RB-level resource allocation granularity, can still be further discussed. Companies can bring up more details in next meetings.
· On “1 sub-channel equals K interlaces”
· The situation is similar as above. Most companies seem fine with it, while some companies prefer to keep whole thing as a simple FFS point.
· Then, FL adopts similar handling, let’s add “As staring point” to make some small progress. Hope companies can understand.
· Similarly, I add “if sub-channel is supported” to address LGE’s concern as mentioned in Proposal 1-1e.
· FL would like to point out there might be no need to have many details under “FFS details”, e.g., K is fixed to 1 or (pre-)configurable, K interlaces are confined within one RB set or across multiple RB sets, etc. Technically, FL assumes such things need to be studied anyway. Let’s just try not spend time refining the wording of examples in an FFS point considering the approaching ddl. Companies are encouraged to bring more details next time.
· Made some other wording updates;
· Made the change “Other waveform PSCCH/PSSCH mapping to frequency resources is not precluded if deemed necessary” to avoid confusion to align with Proposal 1-1e, see there for more clarification. “If deemed necessary” is added since some companies have concerns on such new design, e.g., Futurewei, CMCC, Intel, Xiaomi, etc. Adding “if deemed necessary” seems to be a middle-ground.
· Made the change “For interlace RB-based transmission (if supported):” as per CATT’s suggestion. Because interlace RB-based is not supported yet.

FL’s view to some companies’ comments:
· @ZTE: thanks for the suggestion on “RAN1 strives to have unified design…” bullet. Let’s try to keep things simple, I assume the details you mentioned will be considered by companies. This bullet is just a kind reminder to the group that we have very limited TU and so many things to do, so let’s try to have unified design as much as possible.

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 3-1e: 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 one resource pool enables either one or both of contiguous RB-based and interlace RB-based transmissions
· FFS: whether/how to address IBE (In-Band Emission) impact
· Other waveform PSCCH/PSSCH mapping to frequency resources is not precluded if deemed necessary, e.g., mixed contiguous RB-based and non-contiguous RB-based transmission
· For interlace RB-based transmission (if supported):
· As starting point, Reesource allocation granularity is one sub-channel for PSSCH transmission
· Other resource allocation granularity is not precluded, e.g., RB-level
· As starting point, 1 sub-channel equals K interlaces if sub-channel is supported
· FFS details
· 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.

Issue#4: PSFCH and SL-HARQ
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposal in subsequent sub-section:
· Legacy NR-V uses PSFCH format 0, which carries 1 bit ACK/NACK and occupies one PRB. Some companies proposed at least PSFCH format 0 is supported and new PSFCH format can also be studied to enable more efficient feedback, e.g., multi-bits codebook based feedback.
· Since legacy PSFCH format 0 only occupies one PRB, further study is needed on how to meet OCB requirement. Some companies propose to use interlaced RB transmission. Meanwhile, some companies mentioned if different PSFCH transmissions use different interlaces, the PFSCH capacity would be largely reduced and needs further study.
· In legacy NR-V, the locations of PSFCH resources are (pre-)configured per resource pool and occurs periodically, e.g., every {0,1,2,4} slots. Some companies mentioned such design need re-considerations for SL-U. 
· For example, the UE who initiated a COT may perform blind retransmissions and does not need any PSFCH occasions in this COT. If PSFCH occasions still exist in this COT and the receiver does not transmit on such occasions due to blind retransmission, then the COT might be lost due to no transmission on such occasions. In addition, the length such occasions are still taken into account in the COT duration calculation, so that the available COT duration is reduced subject to MCOT limitation.
· Another example mentioned by some companies is that if the latency requirement is loose, the Rx UEs may want to transmit PSFCHs for different PSCCH/PSSCHs late at the end of the COT to enable multiplexing of PSFCH transmissions at the same PSFCH occasion and avoid interrupting the COT.
· Some companies mentioned further study is needed on how to handle PSFCH transmission dropping due to LBT failure, e.g., there could be multiple PSFCH occasions for a PSSCH.
· Some companies mentioned PSFCH and related PSSCH might be in different COTs, and further study is needed. For example, considering UE processing time, there is a minimum gap between PSSCH and PSFCH in legacy NR-V (see sl-MinTimeGapPSFCH in TS 38.213 Clause 16.3.0). Then, for PSSCH transmissions at the end of a COT, it’s possible that the related PSFCH will be outside of this COT. 
Based on the above summary, the proposal in the subsequent sub-section is given.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	Proposal 8: RAN1 to study mechanisms that allow the recovery from the case where the UE drops its HARQ feedback transmission due to LBT related failure.

	Huawei, HiSi
	Proposal 8: For PSFCH format in SL-U
· At least Rel-16 PSFCH format 0 is supported 
· Further study whether to additionally introduce a new PSFCH format, including whether the new format can be multiplexed with PSSCH. 
Proposal 9:  For PSFCH transmission, further study how to meet OCB requirement, e.g., interlaced transmission, or common PSFCH interlace, etc.
Proposal 10: Further study the locations of PSFCH resources within a COT, e.g., (pre-)configured periodic locations, or dynamically indicated locations, etc.
Proposal 11: For PSSCH and PSFCH mapping in SL-U,
· When PSSCH and its related PSFCH are within the same COT, R16 NR-V implicit mapping is reused
· Otherwise, further study on PSSCH-PSFCH mapping, e.g., explicitly or implicitly. 

	Spreadtrum
	Proposal 5: Multiple PSFCH transmission opportunities in SL-U should be supported.
Proposal 6: To increase the transmission opportunity of PSFCH, the following options can be considered:
•	Option 1: Increase the number of PSFCH symbols in a slot,
•	Option 2: Increase the transmission opportunity of PSFCH in subsequent slots, or 
•	Option 3: Increase the transmission opportunity of PSFCH on other LBT bandwidth.

	ZTE, Sanechips
	Proposal 12:	If OCB is required, support the frequency-domain granularity of a PSFCH resource as an IRB within a RB set
Proposal 13:	Support more than one PSFCH transmission occasions mapping to a PSCCH/PSSCH on unlicensed band

	CATT, GOHIGH
	

	vivo
	Proposal 6: Interlaced structure can be supported for PSFCH transmission.
Proposal 7: If LBT based channel access mechanism is required for PSFCH, multiple candidate PSFCH occasions can be supported for PSFCH transmission.
Proposal 8: If COT sharing is supported in SL between UEs, sharing the COT of Tx UE for PSFCH transmission can be supported.

	InterDigital
	Proposal 6: Study PSFCH resource allocation (occasion) and format in the same COT and a new COT.
Proposal 11: Study PSFCH transmissions for multiple HARQ corresponding to PSCCH/PSSCH transmissions in one COT

	NEC
	Proposal 10:	Study how to enhance PSFCH to satisfy OCB requirement in SL-U
Proposal 11:	Study how to enhance PSFCH considering LBT failure issue in SL-U
−	Study one PSSCH to multiple PSFCH mapping

	Lenovo
	Proposal 7: sidelink HARQ-ACK feedback can be allowed to have multiple transmission opportunities in FR1 unlicensed spectrum.
Proposal 12: Besides legacy PSFCH resources, to study increasing the PSFCH resources for unlicensed spectrum

	LG Electronics
	Proposal 4: Considering OCB and PSD requirements, followings are considered:
•	Whether or not to define interlaced PSCCH/PSSCH transmission
-	Whether or how to define sub-channel for interlaced PSCCH/PSSCH transmission
-	Whether or how to indicate reserved resource(s) for PSCCH/PSSCH transmission(s)
•	Whether or how to design interlaced or wideband S-SSB transmission
-	Whether or how to handle the case when the number of PRBs associated with a interlace index is smaller than 11. 
•	Whether or how to design interlaced PSFCH transmission
-	If PSFCH is supported for SL operation in unlicensed band, PUCCH format 0 with interlaced structure is a baseline. 
-	Whether or how to increase the number of PSFCH resources in a slot
-	Whether or how to update implicit PSSCH-to-PSFCH resource determination rule

	Sony
	

	Panasonic
	Proposal 2: PSFCH is not supported in unlicensed band in this release. Forward compatibility should be taken into account.

	xiaomi
	Proposal 7:	Each PSFCH occupies one IRB index in SL-U.
Proposal 8:	CDM based solution shall be studied to increase the multiplexing capability of PSFCH when PSFCH occupies a whole IRB.

	Samsung
	Proposal 6: It’s beneficial to support mechanisms to compensate transmission dropping due to failed channel access procedure for SL-U, and RAN1 shall investigate at least the following in the study:
•	Mechanism to support flexible association for PSFCH transmission occasions, and allow extra transmission occasion for a HARQ-ACK feedback if channel access procedure fails.
•	Mechanism to support S-SS/PSBCH block transmission window with extra transmission occasions to mitigate the impact of channel access procedure failures.

	OPPO
	Proposal 6: For IRB based channel structure in SL-U 
-	The sub-channel size (number of IRBs) is configurable.
-	PSCCH occupies the first sub-channel of associated PSSCH frequency resource. 
-	One PSFCH occupies one IRB.
Proposal 12: Further study the impact of PSCCH/PSSCH/PSFCH and S-SSB dropping caused by LBT failure to SL-U system.

	CableLabs
	

	FUTUREWEI
	

	Hyundai Motors
	

	Apple
	Proposal 3: For sidelink operations on unlicensed spectrum, a PSFCH resource is based on interlaced RBs to meet the OCB requirement.
· A PSFCH resource is composed of 10 or 11 PRBs
· PRB spacing within a PSFCH resource is 10 or 5 PRBs for 15 kHz or 30 kHz sub-carrier spacing
· PSFCH sequences on different PRBs in a PSFCH resource are generated based on cyclic shift cycling. 


	CMCC
	Proposal 8: Interlaced design for PSFCH format 0 should be supported in SL-U with the consideration of enhancements on PSFCH resource determination.
Proposal 9: New PSFCH format in addition to PSFCH format 0 may need to be studied.
Proposal 10: If one or more new PSFCH formats are supported in SL-U, enhancements including PSFCH resource indication and HARQ codebook design should be further studied.
Proposal 12: RAN1 should strive to define more PSFCH occasions corresponding to one PSSCH transmission in SL-U, to mitigate the impacts of PSFCH dropping due to LBT.

	NTT DOCOMO
	Proposal 2:
•	For PSFCH in SL-U, PUCCH format 0 in interlaced resource block is the baseline.
o	Study the details including necessary modifications.

	Sharp
	Proposal 1: Interlaced transmission for PSCCH, PSSCH and PSFCH on unlicensed spectrum should be supported. 
•	10 interlace for 15kHz and 5 interlace for 30kHz, as specified in NR-U, can be reused for sidelink operation on unlicensed spectrum.
Proposal 4: A whole LBT bandwidth should be used as PSFCH resource to comply with regulatory requirements for PSFCH transmission on unlicensed spectrum.
Proposal 5: A lowest interlace number used for PSSCH can be used to determine the PSFCH resource.   
Proposal 6: A new PSFCH design can be studied for sidelink on unlicensed spectrum to accommodate LBT failure. E.g., the following can be studied for sidelink on unlicensed spectrum.
•	Multiple PSFCH resources for multiple HARQ-ACK transmission opportunities.
•	To increase cyclic shift capacity in a set of cyclic shift pair for PUCCH format 0.
•	A short PUCCH format other than format 0.
Proposal 7: Capacity issue should be studied for interlaced PSFCH transmission, especially for groupcast HARQ feedback option 2.

	WILUS
	Proposal 2: PUCCH format 0 is considered as a starting point for RB-based interlace PSFCH transmission, but it should be further studied and investigated how to indicate PSFCH resource for HARQ-ACK corresponding PSSCH for NR sidelink unlicensed operation.

	Transsion Holdings
	Proposal 1: Interlace transmission for PSCCH/PSSCH/PSFCH in sidelink unlicensed access system should be studied.
Proposal 3： The number of HARQ feedback bits carried by PSFCH should be increased to greater than 2.
Proposal 4： An enhanced sidelink HARQ feedback design in sidelink unlicensed access system should be studied.

	Fraunhofer
	

	MediaTek
	Proposal 6: Support the interlaced transmission for PSFCH to meet the regulator requirements.
Proposal 7: Study support of PSFCH transmission for the In-COT case and the Out-of-COT case taking into account very low power operation and short control signaling mechanism.

	Ericsson
	Proposal 16	Resources for HARQ FB transmissions in SL-U are configured in pre-determined slots as in NR SL Rel-16. FFS configuration in the PRB domain.
Proposal 17	For SL-U, there are multiple PSFCH occasions to acknowledge a PSCCH/PSSCH transmission. FFS details of signalling, configuration, UE behaviours, etc.
Proposal 19	SL-U reuses the PSFCH format of NR SL. FFS the need of interlacing or any other change to meet OCB requirements.

	Intel
	Proposal 7: 
•	RAN1 should study whether HARQ feedback based on PSFCH is feasible for SL in unlicensed spectrum.

	Qualcomm
	Proposal 11: Study interlace waveform for PUCCH format 0 based PSFCH, which carries one-bit Ack/Nak
Proposal 12: Study multi-bit PSFCH format and its interlace waveform 
[bookmark: _Ref101172486]Proposal 14: To address LBT uncertainty of PSFCH, study how to configure multiple PSFCH opportunities associated with a PSSCH



[Closed] 1st round discussions
Proposal 4-1a
Proposal 4-1a: For PSFCH and SL-HARQ in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· At least legacy NR-V PSFCH format 0 is supported
· FFS whether to introduce new PSFCH format
· FFS: how to meet OCB 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 by UE initiating a COT, 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
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

	Company
	Do you agree?
	Comments

	Apple
	Agree
	

	LGE
	Yes with comments
	As we know, in case of PSFCH, we also need to consider half-duplex issues. To be specific, PSFCH collision also needs to be revisited. 

When multiple PSFCH occasions for a PSCCH/PSSCH is discussed, we need to consider this half-duplex problem as well. 

Moreover, if we consider SL burst transmission (back-to-back transmission), it would be necessary to discuss whether or how to fill out PSFCH occasion to reduce gap between two PSCCH/PSSCH if the UE perform neither PSFCH TX nor PSFCH RX in the PSFCH occasions. 

	CATT, GOHIGH
	See comment
	Currently, we think the COT-related design should be defer to some output in channel access mechanism, we prefer to drop the COT-related discussion until some progress of channel access mechanism. 

	OPPO
	Agree 
	

	vivo
	Agree
	

	ZTE,Sanechips
	Agree
	

	Spreadtrum
	Agree
	

	Intel
	Agree
	

	CMCC
	Yes
	

	Panasonic
	Agree
	To introduce interlaced mapping of PSFCH has larger specification impact. To identify the interlace number and sequence number of PSFCH from subchannel number and slot number, the specification change is necessary. Even without PSFCH support, sidelink unlicensed band can be used. If interlaced PSFCH mapping is supported, the design of PUCCH format 0 is reused.

	xiaom
	Agree
	

	Sony
	Yes
	

	NEC
	Yes
with comment
	To reuse Release 16 PSFCH as much as possible we think a common interlace to achieve OCB requirement is also an option to be FFS. Then the other PSFCH resource could be used with legacy PSFCH (one RB).
FFS: how to meet OCB requirement for PSFCH transmission, e.g., using interlaced RB transmission, using common interlaced PSFCH transmission, whether/how to avoid too small PSFCH capacity, etc.


	NTT DOCOMO
	Comment
	New PSFCH format should be avoided due to time limitation. Rel-16 spends much time to define PSFCH structure and procedure. New PSFCH format leads to large spec impact to consume discussion time.
On the last bullet, what is the issue in case where PSSCH and PSFCH are transmitted in different COTs is unclear for us.
OK with other part.

	Sharp
	Agree
	

	NOKIA/NSB
	Agree
	

	Ericsson
	Needs clarification and simplification
	Are we studying or supporting? It is not clear from the main bullet.
Our views are that:
· PSFCH format 0 can be supported already now.
What is small PSFCH capacity? Do you mean reducing the number of PSFCH resources in a slot? We think all those aspects can be left FFS.
Proposal 4-1a: For PSFCH and SL-HARQ in SL-U, RAN1 to support/study at least the following aspects in adapting legacy NR-V design:
· At least legacy NR-V PSFCH format 0 is supported
· FFS: how to meet OCB 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 by UE initiating a COT, 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
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 


	Transsion
	Agree
	

	CableLabs
	Clarifications required
	· Drop the related COT discussion, until the channel access mechanism requirements become more solid
· Since an interlaced PSFCh may attract a larger specifications impact, we support retaining the legacy SL PSFCh (one RB)

	InterDigital
	Agree 
	We are fine with studying those aspects. We suggest adding the following:
“FFS the impact of PSFCH transmission dropping due to LBT failure on SL HARQ-ACK reporting to the gNB in Mode 1”  

	Mediatek
	Comments
	For clarification, in the main bullet about “For PSFCH and SL-HARQ in SL-U…”, Is PSFCH here only for SL-A/N feedback or also for collision indicator in R17? That is, is the collision indicator via PSFCH included for study or not?

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
At least PSFCH format 0 can be supported. Meanwhile, PSFCH format 0 is symbol level transmission with AGC and gap symbol as overhead, and is thus inefficient on using resource within a COT. A new PSFCH format can be considered, e.g. to allow SL codebook-based HARQ-ACK, and also possible to allow PSFCH to be multiplexed with PSSCH, similar as PUCCH multiplexed with PUSCH.
OCB requirement needs to be considered. If each UE use orthogonal interlace, the PSFCH capacity would be very small. This issue needs to be studied.

There are some technical issues with periodic (pre-)configured PSFCH resources:
· Absence of PSFCH transmission: There are a number of cases of unused PSFCH, e.g., blind retransmission, NACK-only-based transmission, processing time constraint, etc. Unused PSFCH transmission may result in COT loss, and reduce available COT duration.
· PSFCH transmission dropping use due to LBT failure.
· No need to have dense or any PSFCH resources in some cases: E.g., for transmitting a large FTP file, of which the remaining PDB is large, HARQ-ACK can be reported once at the end of the COT, rather than multiple times within the COT. Another example is that TX UE may perform blind retransmissions and there is no need to have any PSFCH resource within the COT.
Thus, we suggest to study the case that PSFCH resources can be dynamically indicated by the UE initiating a COT.

The last FFS is needed. It’s possible that PSSCH and its related PSFCH are in different COT. For example, as shown in the figure below3, due to processing time, for the last few PSSCH transmissions within the COT, their corresponding HARQ ACK feedback will be located outside the current COT. In such case, those HARQ-ACKs have to be reported in a follow-up COT. RAN1 needs to study how to address this case, e.g., how to indicate PSSCH-PSFCH mapping.
[image: ]

	Lenovo
	Agree
	We are open to define new PSFCH format and new PSFCH region/occasions for increasing PSFCH capacity.
We support to meet OCB requirement for PSFCH transmission. And support to study on the method to increase PSFCH capacity. 
We tend to agree that the PSFCH can be dropped due to LBT failures and hence a multiple occasion and new mapping relationship is needed.
Additional FFS: whether PSFCH can be transmitted using short control signaling exception 


	Samsung
	Agree
	

	Futurewei
	Yes with comment
	Supporting short control signalling will be discussed in AI9.4.1.1. PSFCH may be a candidate. We suggest to include an FFS on the PSFCH enhancement in SL-U if PSFCH is supported as a short control signalling in the proposal.
FFS: whether/how to enhance PSFCH in SL-U if it is supported as a short control signalling. 

	Qualcomm
	Yes with comments
	In order to a) provide further solutions against PSFCH dropping due to LBT failures (as in 3rd FFS) and, additionally, b) to improve COT efficiency and reduce the probability of dropping the COT due to uncertain outcome of LBT before multiple switching points, we propose RAN 1 to study HARQ codebook designs. This would be facilitated by allowing dynamic HARQ timeline (which is included in the 2nd FFS)
· FFS: study HARQ codebook design with the support of multi-bit PSFCH format. 


	Fraunhofer
	Yes
	

	WILUS
	Agree
	



[Closed] 2nd round discussions
Proposal 4-1b
Summary of 1st round discussions on Proposal 4-1a
Overall situation on supporting Proposal 4-1a
· Support (in principle) (23 companies): Apple, LGE, OPPO, vivo, ZTE/Sanechips, Spredtrum, Intel, CMCC, Panasonic, Xiaomi, Sony, NEC, Sharp, Nokia/NSB, Transsion, InterDigital, Huawei/HiSi, Lenovo, Samsung, Futurewei, Qualcomm, Fraunhofer, WILUS
· Not support: 

Summary of companies’ replies and updates on proposal:
· Most companies are fine with current proposal, no substantial changes are made.
· Ericsson suggests to remove all the examples. From FL’s perspective, such examples can help companies better understand what the issues are, so can be helpful for further discussions. Companies can also express their views on whether or not to keep these examples.

FL’s view to some companies’ comments:
· @Docomo: the last FFS point means for the last few PSSCH transmissions within the COT, their corresponding HARQ ACK feedback will be located outside the current COT due to processing time constraint. In such case, those HARQ-ACKs have to be reported in a follow-up COT. RAN1 needs to study how to address this case, e.g., how to indicate PSSCH-PSFCH mapping. Hope this clarifies.
· @CATT, CableLabs: I removed the wording “COT” in the 2nd FFS point to be more generic. For the last FFS point, I cannot find another replacement wording. Suggestions are welcome. However, I think it’s straightforward that the concept of “COT” will anyway be introduced to SL-U, so it should be fine.
· @Ericsson: “small PSFCH capacity” issue refers to if each UE use orthogonal interlace, the PSFCH capacity would be very small. RAN1 can further study on this. Suggestions on better wording are welcome.
· @MediaTek: I assume most companies assume PSFCH for HARQ ACK/NACK, not for R17 conflict indication. I add “R16 NR SL PSFCH format 0” to be clearer.
· @Lenovo, Futurewei: short control signaling will be discussed under AI 9.4.1.1 (SL-U channel access).
· @Qualcomm: HARQ codebook design can be discussed under the 1st FFS point about new PSFCH format.

Based on above, the updated proposal is given below:

Proposal 4-1b: 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 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
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

	Company
	Do you agree?
	Comments

	Fraunhofer
	Yes
	

	Intel 
	Yes
	

	InterDigital
	Yes with comment
	As we suggested in the first round of email discussion, we would like to add an FFS on the impact of PSFCH transmission dropping due to LBT failure on SL HARQ-ACK reporting to the gNB for Mode 1.

	Qualcomm
	Yes
	In order to a) provide further solutions against PSFCH dropping due to LBT failures (as in 3rd FFS) and, additionally, b) improve COT efficiency and reduce the probability of dropping the COT due to uncertain outcome of LBT before multiple switching points, we see the potential need of HARQ codebook design, such as the type-3 codebook in NR-U. 
We suggest to add HARQ codebook study to 1st FFS
· FFS whether to introduce new PSFCH format and HARQ codebook 


	Transsion
	Yes
	We share a similar view with Qualcomm that new PSFCH format and new SL HARQ codebook should be investigated to address the problem of PSFCH not transmitting on time and the lack of PSFCH resources that exist on unlicensed spectrum.

	Apple
	Yes
	

	LGE
	Yes with comment
	On 3rd bullet, we think that R16/R17 PSSCH-to-PSFCH timing is supported as a baseline since it is designed to mitigate half-duplex problem. Further enhancement could be discussed considering half-duplex problem. So, we suggest to add “R16 NR PSSCH-to-PSFCH timing is supported” and make the 3rd bullet to be a sub-bullet of it. 

On HARQ codebook, we do not need it in this stage. In R16, actually we have separate PSFCH TX/TX collisions. One is PSFCH TX/TX to the same UE, and the other is PSFCH TX/TX to different UEs. In case of later case, we cannot make HARQ codebook since it targets different UEs. In R16 NR SL, to have unified design, we supported simultaneous PSFCH TXs for both cases. We think that the similar approach is a baseline. We are not so sure to optimize it for a certain sub-case. 

	Nokia/Nsb
	Agree
	

	Xiaomi
	Agree
	

	China Telecom
	Yes in principle
	As we know, PSFCH format 0 in legacy NR-V carries 1 bit ACK/NACK and occupies one PRB. Due to meet OCB requirement and enable more efficient feedback, there is urgent need to study whether introduce new PSFCH format and multi-bits codebook-based feedback.

	
	
	

	Lenovo
	Support
	

	Futurewei
	Yes
	

	Samsung
	Agree
	

	Spreadtrum
	Yes
	

	CATT, GOHIGH
	Yes
	Regarding to the last two FFS bullet. 
From our understanding, the COT-related issue will be anyway related to the outcome of channel access mechanism, we prefer to focus on other essential issue of PSFCH design aspects firstly. 
But anyway, if FL want to list all the related issues here, we are also OK. 

	Sony
	Yes
	

	CMCC
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal. The FFS points in the proposal are essential and can be further studied.

	NEC
	Yes
	We support FL's view to keep the examples in the first FFS.

	DCM
	Yes with comment
	Still we do not understand intention of the last FFS. We know that PSSCH and corresponding PSFCH might be at different COTs. But what is the issue? What is addressed? If conventional PSSCH-PSFCH allocation is used, ‘how to indicate PSSCH-PSFCH mapping’ is invalid.
If the issue is case where type 1 LBT for PSFCH might start before PSSCH RX (at least SCI-2), it should be clarified.
Again, ‘PSFCH and related PSSCH in different COTs’ does not represent issue itself. More concrete issue should be mentioned.

	WILUS
	Agree
	

	Panasonic
	Yes
	

	Ericsson
	Yes, with simplification
	We think that since it is the first proposal related to PSFCH and SL-HARQ we do not need to have details example for each of the bullets since we need to study and check many potential solutions. Therefore, we propose to simplify the proposal as follows:
Proposal 4-1b: 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 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
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 


	Sharp
	Yes
	

	vivo
	Yes
	

	MediaTek
	Yes
	



[Closed] Proposals for GTW (Week 2, Monday, 16th May)
Proposal 4-1c
Summary of 2nd round discussions on Proposal 4-1b
Overall situation on supporting Proposal 4-1b
· Support (in principle) (27 companies): Fraunhofer, Intel, InterDigital, Qualcomm, Transsion, Apple, LGE, Nokia/Nsb, xiaomi, China Telecom, Lenovo, Futurewei, Samsung, Spreadtrum, CATT/GOHIGH, Sony, CMCC, OPPO, Huawei/HiSilicon, NEC, DCM, WILUS, Panasonic, Ericsson, Sharp, vivo, MediaTek
· Not support: none

Summary of companies’ replies and updates on proposal:
· It seems most companies are fine with the proposal. No changes are made 
· While Ericsson prefers to remove the examples, other companies seem fine with them. So I keep the examples.

FL’s view to some companies’ comments:
· @InterDigital: the “SL HARQ-ACK reporting to the gNB for Mode 1” issue you mentioned seems similar as legacy Mode 1 procedure? Maybe you can explain more to the group how it is different. In general, I think such details are covered by the 4th FFS point and can be discussed there.
· @Qualcomm: the HARQ codebook design is covered by the 1st FFS point.
· @LGE: the timing can be further studied since some companies prefer to dynamically indicate the resources.
· @CATT: thanks for your flexibility.
· @Docomo: for example, if the PSFCH resource is dynamically indicated by a UE (see 3rd FFS point), then RAN1 may need to discuss the case that PSFCH and PSSCH are in different COTs.

Based on the above, the proposal remains unchanged compared with previous version:

Proposal 4-1c: 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 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
· FFS: whether/how to address PSFCH and related PSSCH in different COTs 

[Closed] Proposals for GTW (Week 2, Wednesday, 18th May)
Proposal 4-1d
Summary of email discussions on Proposal 4-1c
Overall situation on supporting Proposal 4-1c
· 4 companies raised concerns in reflector: InterDigital, NEC, Samsung, Transsion, 
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal.
· As commented by InterDigital, NEC, PSFCH transmission dropping due to LBT failure may also impact SL HARQ-ACK reporting to the gNB for Mode 1, this can be future studied. FL adds this example to the current FFS point on LBT failure since they are correlated. Companies are encouraged to take this point into consideration for future meetings.
· Add “OCB and PSD requirement” to be more accurate (thanks to Samsung, Transsion, etc.).

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 4-1d: 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 

[Closed] Proposals for GTW (Week 2, Friday, 20th May)
Proposal 4-1e
Summary of email discussions on Proposal 4-1d
Overall situation on supporting Proposal 4-1d
· 4 companies raised concerns in reflector: Intel, LGE, CMCC, Ericsson,
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· So far, the FL assumes this proposal is stable and no updates are made.
· Some companies mentioned which AI to handle the issue of “impact on SL HARQ-ACK reporting to the gNB for Mode 1”, e.g., Ericsson, vivo, etc.
· AI 9.4.1.1 (SL-U channel access) is mainly about LBT, Mode 1/2 resource allocation/selection, etc. The current issue is more about PSFCH transmission dropping due to LBT failure.
· Therefore, so far, my understanding is this issue can be treated under this AI (AI 9.4.1.2 SL-U PHY design).
· Anyway, maybe we do not need to discuss it in this meeting. Companies can further check about this. Based on future contributions, FLs of two AIs will coordinate on this point.

FL’s view to some companies’ comments:
· @LGE: on last FFS point, for example, if the PSFCH resource is dynamically indicated by a UE (see 3rd FFS point), then RAN1 may need to discuss the case that PSFCH and PSSCH are in different COTs. Hope this clarifies.

Based on the above, the proposal remains the same as previous version:

Proposal 4-1e: 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 

Issue#5: S-SSB and synchronization
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposal in subsequent sub-section:
· In legacy NR-V, the periodicity of S-SSB is 160ms, the number of S-SSB transmission within one period is (pre-)configurable. For example, for 15 kHz SCS, there is one S-SSB in 160 ms period. If LBT fails before such S-SSB slot, then the UE has to wait until next period to transmit S-SSB. Some companies mentioned further study is needed on how to address S-SSB transmission dropping due to LBT failure, e.g., introducing more candidate occasions compared with R16 NR-V design.
· Since legacy S-SSB occupies 11 PRBs, further study is needed on how to meet OCB requirement. Various options are mentioned by companies and are listed in the Proposal 5-1a below. 
· Some companies proposed totally new S-SSB designs, e.g., longer S-SSB sequences, 4 symbol S-SSB structure. Since the WID explicitly mentioned “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”, such totally new designs are not suggested from FL’s perspective.
Based on the above summary, the proposal in the subsequent sub-section is given.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	Proposal 9: RAN1 to study mechanisms that make S-SS/PSBCH block transmissions robust against LBT failures, without impacting the number of usable resources for SL-U communications.

	Huawei, HiSi
	Proposal 12: Further study the locations of S-SSB resources, e.g., whether/how to transmit additional S-SSB in addition to (pre-)configured periodic S-SSB occasions in case of LBT failure.
Proposal 13: For S-SSB transmission, further study how to meet OCB requirement, e.g., interlaced transmission, or multiplexing with other SL channels within a COT, etc.

	Spreadtrum
	Proposal 7: To increase the transmission opportunity of S-SSB, the candidate position of S-SSB should be increased.

	ZTE, Sanechips
	Proposal 9:	For SL SSB, three options below can be considered to meet the OCB requirement:
•	Option1: Repeating the SSB resource in frequency
•	Option2: RBs of SSB is located as a comb manner in frequency domain
•	Option3: Mapping SSB to more RBs in frequency domain and less symbols in time domain
Proposal 10:	R16 SL synchronization procedure can be reused for SL-U, and more transmission occasions are considered for each set of SSB resources within the synchronization period

	CATT, GOHIGH
	Proposal 3: For S-SSB channel structure, if OCB requirement is required, the frequency repetition structure is preferred.

	vivo
	Proposal 9: Multiple S-SSB can be transmitted in a FDMed manner to meet the OCB requirement.
Proposal 10: If LBT based channel access mechanism is required for S-SSB, more candidate S-SSB occasions in time domain should be supported to increase the opportunities for S-SSB transmission.
Proposal 11: Clarify if the Rel-16 relationship between resource pool and S-SSB, i.e., they are are non-overlapped in time domain, is reused in unlicensed band.

	InterDigital
	

	NEC
	Proposal 8:	Study and evaluate any potential enhanced SSB structure to fulfill OCB requirement in SL-U
Proposal 9:	Study how to enhance S-SSB transmission considering LBT failure in SL-U

	Lenovo
	Proposal 19: Study S-SSB design and transmission in unlicensed band.

	LG Electronics
	Proposal 4: Considering OCB and PSD requirements, followings are considered:
•	Whether or not to define interlaced PSCCH/PSSCH transmission
-	Whether or how to define sub-channel for interlaced PSCCH/PSSCH transmission
-	Whether or how to indicate reserved resource(s) for PSCCH/PSSCH transmission(s)
•	Whether or how to design interlaced or wideband S-SSB transmission
-	Whether or how to handle the case when the number of PRBs associated with a interlace index is smaller than 11. 
•	Whether or how to design interlaced PSFCH transmission
-	If PSFCH is supported for SL operation in unlicensed band, PUCCH format 0 with interlaced structure is a baseline. 
-	Whether or how to increase the number of PSFCH resources in a slot
-	Whether or how to update implicit PSSCH-to-PSFCH resource determination rule

	Sony
	

	Panasonic
	Proposal 3: Location of S-SS/PSBCH block is provide by sl-AbsoluteFrequencySSB which selected from GSCN for for n46, n96 and n102, and additional S-SS/PSBCH blocks are transmitted on both edges.

	xiaomi
	Proposal 9:	The frequency domain of S-SSB shall be expanded to satisfy the OCB requirement.

	Samsung
	Proposal 3: To satisfy OCB and PSD requirements, it’s beneficial to support frequency domain enhancement to S-SS/PSBCH block, and study at least the following approaches:
•	Multiplexing of S-SS/PSBCH block with other sidelink signal/channel;
•	New S-SS/PSBCH block structure with a wider bandwidth;
•	S-SS/PSBCH block repetition in the frequency domain;
•	Interlace based S-SS/PSBCH block structure.
Proposal 6: It’s beneficial to support mechanisms to compensate transmission dropping due to failed channel access procedure for SL-U, and RAN1 shall investigate at least the following in the study:
•	Mechanism to support flexible association for PSFCH transmission occasions, and allow extra transmission occasion for a HARQ-ACK feedback if channel access procedure fails.
•	Mechanism to support S-SS/PSBCH block transmission window with extra transmission occasions to mitigate the impact of channel access procedure failures.

	OPPO
	Proposal 7: Enhancement of S-SSB structure to fulfill regulation requirement is necessary.
Proposal 8: The following options can be considered for S-SSB enhancement
-	Option 1: repetition of S-SSB in frequency domain
-	Option 2: long S-SSB sequence
-	Option 3: interlaced resource block for S-SSB
Proposal 9: FDM between S-SSB and PSCCH/PSSCH is not supported in SL-U
Proposal 12: Further study the impact of PSCCH/PSSCH/PSFCH and S-SSB dropping caused by LBT failure to SL-U system.

	CableLabs
	

	FUTUREWEI
	Proposal 7: Support additional offset values and/or additional transmissions for S-SSB transmissions within the 160ms period.

	Hyundai Motors
	

	Apple
	Proposal 4: For sidelink operations on unlicensed spectrum to meet OCB requirement, consider three options for S-SSB transmission: 1). S-SSB frequency repetition, 2). Modify S-SSB structure to occupy a larger number of RBs, 3). No modification based on regulation exemption.
Proposal 5: For sidelink operations on unlicensed spectrum, consider defining S-SSB burst transmission window which includes multiple S-SSB transmission opportunities.

	CMCC
	

	NTT DOCOMO
	Proposal 3:
•	For S-SSB in SL-U, study how to do enhancement to meet OCB requirement, including the following alternatives.
o	Alt 1: S-SSB with interlaced structure
o	Alt 2: S-SSB with more PRBs
o	Alt 3: Simultaneous TX of S-SSB and other channel/signal

	Sharp
	

	WILUS
	

	Transsion Holdings
	

	Fraunhofer
	

	MediaTek
	Proposal 8: Study and clarify the design target for SL-SSB in SL-U (e.g., same coverage as SL-SSB in SL)

	Ericsson
	Proposal 22	RAN1 to study enhancements to the SLSS procedure to improve its energy efficiency and stability for operation without access to GNSS/network synchronization references.
Proposal 23	To adapt the SLSS procedure to unlicensed channel access the following options are introduced:
•	Repetitions of S-SSB within a S-SSB period (160 ms).
•	S-SSB transmission within a window (i.e., S-SSB window) if LBT is successful.
•	COT sharing between users for transmission of S-SSB.
Proposal 24	From a UE perspective, S-SSB is not FDMed with other SL transmissions.
Proposal 25	RAN1 assumes that SL-U operates synchronously on all the channels of an unlicensed band.
Proposal 26	A UE transmits S-SSB on all channels if its capabilities support it and channel access is granted.

	Intel
	Proposal 9: 
•	RAN1 should study on how to meet the 80 % OCB requirement for the S-SSB in SL in unlicensed spectrum.

	Qualcomm
	[bookmark: _Ref101172480]Proposal 13: Study S-SSB multiplexed with other SL transmissions as an option to fulfill OCB requirement
[bookmark: _Ref102052671]Proposal 15: To address the LBT uncertainty for S-SSB transmission, we may want to study how to reuse NR-U DRS window design with multiple candidate locations

	CableLabs
	We support a unified design following NR-U workframe (e.g. Modify S-SSB structure to occupy a larger number of RBs)



[Closed] 1st round discussions
Proposal 5-1a
Proposal 5-1a: For S-SSB and synchronization in SL-U, RAN1 to study at least the following aspects in adapting legacy NR-V design:
· FFS the locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with legacy NR-V design, etc.
· FFS at least the following solutions to meet OCB 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-SSB in frequency domain
· Option 4: Comb structure in frequency domain

	Company
	Do you agree?
	Comments

	Apple
	
	For S-SSB transmission, we think another option may be considered. 
According to NR-U design, each SSB is of 4 symbols. Based on the WID instruction “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”, we should not exclude the option with SSB of 4 symbols. 
Option 5: S-SSB with 4 symbols
According to regulation, during a COT, equipment may operate temporarily with an OCB of less than 80% of its nominal channel bandwidth with a minimum of 2 MHz. 
This implies an exemption of not following the OCB requirement. If such exemption is workable, then no S-SSB structure change on legacy sidelink is needed (not including the locations of S-SSB resources). We think this option is worth examination. Hence, we propose to add the following FFS: 
FFS whether the exemption of OCB requirement is applicable for S-SSB transmission. 

	LGE
	
	In my memory, we need to consider transient periods in-between S-PSS and S-SSS, so, we adopt the two-symbol S-PSS and two-symbol S-SSS. In this point of view, the current S-SSB structure in time domain should be kept. 

For frequency domain, we consider another option. It is wideband transmission of S-SSB. According to NR-U, for PRACH design, the similar issues and candidates are discussed, and the wideband transmission is finally adopted. For PSD requirement, more than 80% of BW is considered for the wideband transmission. We think that the similar approach can be considered for S-SSB transmission. Since S-SSB will be transmitted by a UE, we need to consider PAPR as well. So, we suggest to add “Option 5: Wideband S-SSB with long sequence”

	CATT, GOHIGH
	Agree in principle(except option 2 in 2nd FFS bullet)
	Regarding option 2 in 2rd FFS part, we are concerning on FDM multiplexing between S-SSB and other channel, this will break the principle in NR sidelink. 

	OPPO
	Agree with comment
	For the listed options, we have some concern on option 2. Same S-SSB resource is uses by lots of UEs. While the number of sub-channel (no matter contiguous PRB or IRB based sub-channel), the maximal number of sub-channel is 10 for 20MHz BW and 15kHz SCS. Which means only 10 UEs can have other SL transmissions in the S-SSB slot. it is hardly for all S-SSB transmitters to have corresponding resource for other SL transmissions. 


	vivo
	Agree with comment
	Given this is the first meeting, we are open to discuss any potential solutions. However, some clarifications may be needed, e.g., what is the difference between option 1 and option 4?

	ZTE,Sanechips
	comments
	Given wording in the main bullet listed all the points to be studied. We also support the 4 symbol S-SSB structure with frequency expansion as mentioned by apple
For S-SSB and synchronization in SL-U, RAN1 to study at least the following aspects in adapting legacy NR-V design:
· FFS the locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with legacy NR-V design, etc.
· FFS at least the following solutions to meet OCB 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-SSB in frequency domain
· Option 4: Comb structure in frequency domain
· Option 5 4 symbol S-SSB with frequency expansion


	Spreadtrum
	Agree
	For the option 2 of second FFS, the design principle in Rel-16 SL should be reused. So, we also have some concern on option 2.

	Intel
	Comments
	For S-SSB transmission, we share same view as Apple, and believe that Option 5 (i.e., reuse the legacy SSB with 4 symbols) could be also a viable solution if we apply the related exemption from ETSI BRAN, and this option should be also taken into account.

	CMCC
	Yes
	We are open to consider/study all options.

	Panasonic
	Agree
	For the listed options, option 2 and option 3 has lower spec impact. The additional S-SSB can be located on edge of LBT subband. For receiver side, the detection of S-SS/PSBCH block can be similar as licensed band. In option 1, in the region where a maximum mean e.i.r.p. density is specified, maximum transmission power can be achieved.

	Xiaomi
	Agree with comment
	The OCB requirement is based on peer UE, for option 2, there need some clarification as below:
Option 2: S-SSB multiplexing with other SL transmissions from same UE in the same slot
  

	Sony
	Yes
	We think FFS in two sub-bullets can be removed since the main bullet is saying to study.
For option 4, if it is the same as option 1, the option 4 can be removed. If not, a clarification is necessary.

	NEC
	Comment 
	For the candidate solutions, we should carefully evaluate the SSB detection performance and then select one. Hence, in this stage, without any performance simulation/evaluation, we prefer not to exclude the other two options:  
· option 5: longer S-SSB sequences
· option 6: S-SSB structure with symbol reduction and frequency extension
· 

	NTT DOCOMO
	Agree with comment
	We have same question with vivo. Difference between Option 1 and Option 4 is unclear.

	Sharp
	Agree
	

	NOKIA/NSB
	Agree
	We agree but propose the following re-wording:
· FFS the locations of S-SSB resources, e.g., whether/how to introduce more candidate occasions compared with legacy NR-V design and if these can coexist with other SL transmissions in the same slot, etc.


	Ericsson
	No
	Our view is that for S-SSB it is important to discuss the changes required to the procedure itself (if any) and then, revisit the PHY structure (if necessary).
From a PHY design point of view, we think that it is only motivated to consider aspects related to interlacing at this point. Other topics may come later.
We propose to remove the proposal and revisit later once the procedure is clear.

	Transsion
	Agree with comments
	We are open to discuss all of the listed options and do not believe that an additional option should be excluded:
· option 5: S-SSB with longer sequences

	CableLabs
	No
	Agree with Ericsson position.

	InterDigital
	Yes
	

	Mediatek
	Yes with comment
	Besides, for change of SL-SSB structure, the numerology to be supported will have the impact on the design because the number of REs will be different. The number of REs will affect how to afford PSS/SSS and PBCH within 20MHz bandwidth. Therefore, it should be FFS the numerology can be supported by S-SSB in SL-U
We also think it should be FFS whether the coverage of S-SSB should be kept same as SL, which will impact on the adoption of the different solution.
Additionally, whether the exemption of OCB requirement is applicable for S-SSB transmission can be for FFS.


	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
For 1st FFS: periodic (pre-)configured S-SBB resource may be unavailable to use due to LBT failure. Thus, additional S-SSB candidate occasions can be introduced, and S-SSB can be transmitted in a COT. 
For 2nd FFS: it seems Option 4 is covered by Option 1. So maybe Option 4 can be removed, unless more clarifications are provided.

	Lenovo
	Agree
	At the current stage, this proposal is fine to us.	

	Samsung
	Partially agree
	· For the first FFS, better to clarify “time domain locations”
· For the second FFS, 
· Better to clarify to meet both OCB and PSD requirements. 
· Option 1 and Option 4 are the same (or we may need clarification on the differences)? 
· We also think of a new S-SSB structure with wider bandwidth to satisfy the OCB/PSD requirement, which can be another option. 

	Futurewei
	
	For OCB requirement, as in 301.891, ETSI allows temporary transmission below 80% of nominal channel BW with a minimum 2Mhz within a COT. This should be considered for S-SSB in SL-U. We propose to include this in the proposal as
· FFS at least the following solutions to meet OCB requirement including the temporary transmission with a minimum 2MHz  within a COT for S-SSB transmission


	Qualcomm
	Partially agree
	We believe that multiplexing S-SSB with data is a promising solution to reduce overhead, and opportunistically transmit S-SSB over a COT, while fulfilling OCB constraints. Therefore, we are keen to Option 2 in the 2nd FFS. In order to facilitate this solution, the NR-U design introducing 4-symbols SSB could be reused, which is in line with the WID. We propose to add the following sub-bullet for Option 2 for FFS: 
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· FFS: study the use of the 4-symbols SSB waveform to facilitate S-SSB multiplexing with other waveforms.


	Fraunhofer
	Yes
	

	WILUS
	Agree
	At this first stage to discuss, we are fine to study this aspects.



[Closed] 2nd round discussions
Proposal 5-1b
Summary of 1st round discussions on Proposal 5-1a
Overall situation on supporting Proposal 5-1a
· Support (in principle) (20 companies): CATT/GOHIGH, OPPO, vivo, Spredtrum,  CMCC, Panasonic, Xiaomi, Sony, Docomo, Sharp, Nokia/NSB, Transsion, InterDigital, MediaTek, Huawei/HiSi, Lenovo, Samsung,  Qualcomm, Fraunhofer, WILUS
· Not support (2 companies): Ericsson, CableLabs 

Summary of companies’ replies and updates on proposal:
· Ericsson, CableLabs suggest to remove the whole proposal, while most companies seem fine with the proposal. From FL’s perspective, the issues in the proposal are essential for R18 SL-U. Having something agreed rather than nothing is better for the progress. Such proposal can help companies better aligned on what are the key issues to be discussed for S-SSB and synchronization for SL-U, and companies can bring details next meeting. Companies can also express their views on this point.
· Some companies mentioned the meaning of previous “Option 4 Comb structure” is unclear and seems covered by “Option 1 interlace”, e.g., vivo, Sony, Docomo, Samsung, etc. So “Option 4 Comb structure” is removed from the proposal. The proponents of “Comb structure” are encouraged to explain more to the group.
· Two more options, i.e., “4 symbols S-SSB structure” and “Longer S-SSB sequence” are added based on companies’ feedback, e.g., Apple, etc. RAN1 can further study these options. 
· However, it is important to keep in mind that the WID says “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”. These two new options seem far from existing NR sidelink design.
· Apple, Futurewei mentioned the some regulations allow OCB exemption (see regulation below) and suggest RAN1 to further study on this. A FFS point is added accordingly.
· (copied from ETSI EN 301 893 V2.1.1): “During a Channel Occupancy Time (COT), equipment may operate temporarily with an Occupied Channel Bandwidth of less than 80 % of its Nominal Channel Bandwidth with a minimum of 2 MHz”.

FL’s view to some companies’ comments:
· @Samsung: add “time domain”, thanks.

Based on above, the updated proposal is given below:

Proposal 5-1b: 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.
· FFS at least the following solutions to meet OCB 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-SSB in frequency domain
· Option 4: 4 symbols S-SSB structure
· Option 5: Longer S-SSB sequence
· FFS whether the exemption of OCB requirement is applicable for S-SSB transmission

	Company
	Do you agree?
	Comments

	Intel
	Agree
	

	InterDigital
	Yes
	

	Qualcomm
	Yes
	

	Transsion
	Yes
	

	Apple
	Agree
	

	LGE
	Yes with comment
	If the enhanced S-SSB is not supported, when the OCB/PSD requirements present, the synchronization source will be limited to GNSS, gNB, or eNB. In this case, the usage of R18 NR SL would be also restricted. So, we thinks that this discussion is needed. 

Since S-SSB will be transmitted by a UE, PARP and power restriction need to be carefully investigated. In that point of view, we are not so sure to reuse S-SSB of NR-U (e.g., 4 symbols-SSB structure). At this moment, we’d like to remove it.  

	Nokia/Nsb
	Yes
	We generally fine with the FL’s new proposal.
Also, the legacy S-SSB include of S-PSS, S-SSS, and PSBCH. And to meet the OCB regulation of 80% in frequency domain, we think the Option-3 also includes of “Repetition of PSBCH only in frequency domain”.
Thus, we have below proposal:
Option 3: Repetition of S-SSB or PSBCH in frequency domain

	xiaomi
	Yes with comment 
	Option 4 and option 5 have larger impact on specification, and increase the workload, e.g., for option 4, there also needs discuss the time location of S-SSB in a slot. Therefore, other three options are more preferable due to simplicity.

	China Telecom
	Yes 
	

	Lenovo
	Support
	

	Futurewei
	Yes
	We support with the last FFS included. We are also fine with any clarification text to the FFS to add the word "temporary" before exemption

	Samsung
	Agree
	On minor comment on Option 5. “S-SSB sequence” seems an improper wording, and we suggest to clarify as “New S-SSB structure with wider bandwidth, potentially using longer S-PSS and/or S-SSS sequences”. 

	Spreadtrum
	Yes
	

	CATT, GOHIGH
	Yes with comment
	Even we have concerns on option 2, option 4 and option 5, but we can accept current proposal to move forward. 

	Sony
	Yes
	

	CMCC
	Yes with comments
	Regarding the newly added option 4 and option 5 under the 2nd main bullet, our concern is that they may include more specification impact and workload. For example, for option 4, we may need to re-visit the time domain resource allocation of S-SSB, etc. But as they are listed for further study, we are also fine to keep them at this stage.

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	We are generally fine with this proposal.
Although we do not prefer some options (e.g., Option 4, 5) since they seem to be far away from legacy NR SL design, we can live with this proposal for progress.
These FFS points can be a good starting point for companies to further study details for S-SSB design.

	NEC
	Yes
	It's good not to preclude any options before performance simulation/evaluation.

	DCM
	Yes
	Same view with HW.

	WILUS
	Yes
	At this first stage to discuss, we are fine to study these aspects without excluding any options.

	Panasonic
	Yes
	

	Ericsson
	Yes with simplification
	As commented in the previous round, we think that before making any changes to the S-SSB structure we need to agree on the synchronization procedure.
We think that the first bullet of the proposal is acceptable and once this is clear then we can study the different modifications to the S-SSB if needed.
Proposal 5-1b: 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.
· FFS changes to the S-SSB structure if needed, e.g., interlace based on OCB requirements at least the following solutions to meet OCB 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-SSB in frequency domain
· Option 4: 4 symbols S-SSB structure
· Option 5: Longer S-SSB sequence
· FFS whether the exemption of OCB requirement is applicable for S-SSB transmission


	Sharp
	Yes
	

	vivo
	Yes, but …
	The current proposal seems to progress nothing. Given that there are already quite many options in the FFS part, maybe one step forward can be achieved by removing the “at least” and focus the study on the existing options:
· FFS at least the following solutions to meet OCB requirement for S-SSB transmission



	MediaTek
	Yes. w/ comments.
	Essentially, SSB structure is about time domain and frequency domain. It is also about PSS/SSS sequences and PSBCH structure. It can be discussed separately.
Specifically, Option 4 may need some clarification,which is just a solution in time domain but unclear the corresponding frequency domain solution. To our understanding, Option 3/4/5 may be combined together as the completed time/frequency solutions as below:
Option A: 4 symbol as NR-UU SS-B structure with frequency domain repetitions
Option B: 4 symbol structure with the longer PSS/SSS sequences and new PSBCH structure.
From our perspective, Option A is more preferred by reusing existing NR-U/NU-uu SSB structure except for frequency domain repetition.




[Closed] Proposals for GTW (Week 2, Monday, 16th May)
Proposal 5-1c
Summary of 2nd round discussions on Proposal 5-1b
Overall situation on supporting Proposal 5-1b
· Support (in principle) (26 companies): Intel, InterDigital, Qualcomm, Transsion, Apple, LGE, Nokia/Nsb, xiaomi, China Telecom, Lenovo, Futurewei, Samsung, Spreadtrum, CATT/GOHIGH, Sony, CMCC, OPPO, Huawei/HiSilicon, NEC, DCM, WILUS, Panasonic, Ericsson, Sharp, vivo, MediaTek
· Not support: none

Summary of companies’ replies and updates on proposal:
· It seems most companies are fine with the proposal. 
· Add “temporarily” to be more aligned with regulation based on Futurewei’s comment.
· Add a new FFS point in red based on Ericsson’s comment, RAN1 can further check whether any changes are needed.

FL’s view to some companies’ comments:
· @LGE, Nokia, MediaTek: details of options can be FFS.
· @vivo: although these are FFS points, they are still meaningful and help companies know what are the essential issues here.

Based on the above, the updated proposal is given below:

Proposal 5-1c: 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.
· FFS at least the following solutions to meet OCB 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-SSB in frequency domain
· Option 4: 4 symbols S-SSB structure
· Option 5: Longer S-SSB sequence
· FFS whether the temporarily exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure

[Closed] Proposals for GTW (Week 2, Wednesday, 18th May)
Proposal 5-1d
Summary of email discussions on Proposal 5-1c
Overall situation on supporting Proposal 5-1c
· 6 companies raised concerns in reflector: OPPO, Nokia/NSB, Ericsson, vivo, Samsung, Transsion, 
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal.
· On Option 3: Nokia proposes to also consider “repetition of PSBCH only”. FL changes it to “Repetition of S-SSBS-PSS/S-SSS/PSBCH in frequency domain” to be more generic. Companies can give details in future meetings, e.g., whether to repeat all of them, or sub-set of them.
· Similarly, for Option 5, I changed as “Longer S-SSB sequenceS-PSS/S-SSS/PSBCH with wider bandwidth” to be more generic to address comments from Samsung, etc.
· On Option 4: MediaTek mentioned frequency domain also needs to be considered to meet OCB requirement. FL changes as “Option 4: 4 symbols S-SSB structure with wider bandwidth” to reflect this. Details can be given by companies in future meetings.
· Ericsson prefers to prioritize the discussions related to sync procedure.
· From FL’s perspective, sync procedure can be discussed under this AI. However, in this meeting, very limited companies mentioned sync procedure, so there is no dedicated proposal for it.
· Companies are encouraged to check whether any changes are needed on sync procedure, which is mentioned by the last FFS point.
· In later meetings, if there are enough interests from companies to discuss sync procedure, FL will organize the discussions accordingly, including the order of discussions.
· Add “OCB and PSD requirement” to be more accurate (thanks to Samsung, Transsion, etc.).

FL’s view to some companies’ comments:
· @OPPO: on the Note you mentioned, i.e., “Note: whether more candidate occasion will be introduced depends on whether/how short control signaling is applicable to S-SSB.” --> I think there is no need to mention such details at this stage. All the details are FFS for now. If companies are interested in this point, I assume they will consider this and bring the details next meeting. 

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 5-1d: 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.
· FFS at least 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-SSBS-PSS/S-SSS/PSBCH in frequency domain
· Option 4: 4 symbols S-SSB structure with wider bandwidth
· Option 5: Longer S-SSB sequenceS-PSS/S-SSS/PSBCH with wider bandwidth
· FFS whether the temporarily exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure

[Closed] Proposals for GTW (Week 2, Friday, 20th May)
Proposal 5-1e
Summary of email discussions on Proposal 5-1d
Overall situation on supporting Proposal 5-1d
· 3 companies raised concerns in reflector: Qualcomm, Intel, Ericsson,
· Other companies seem fine with it

Summary of companies’ replies and updates on proposal:
· Most companies seem fine with the proposal in general.
· FL made the change “Option 4: 4 symbols S-SSB structure with wider bandwidth”
· Some companies (e.g., QC) mentioned there might be no need to expand the bandwidth of S-SSB in Option 4, S-SSB can be multiplexed with other SL transmissions to meet OCB requirement.
· FL assumes the key idea of Option 4 is “4 symbols S-SSB structure”. How to meeting OCB requirement under Option 4 is sub-level details.
· So let’s keep it simple for now. Companies can bring details in next meetings.
· On the 1st FFS point, i.e., “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.”
· No change is made.
· FL would like to remind the group that in next meetings, companies please also bring up the whole picture on this FFS point. For example, if we introduce more candidate occasions, how does it work, when should UE transmit on such additional occasions, etc. Such things are correlated. We cannot simply discuss introducing more occasions without knowing how it works. (Thanks to Ericsson’s comment on this point)

Based on the above, the updated proposal is given below (updates compared with previous version are marked in red):

Proposal 5-1e: 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.
· FFS at least 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: 4 symbols S-SSB structure with wider bandwidth
· Option 5: S-PSS/S-SSS/PSBCH with wider bandwidth
· FFS whether the temporarily exemption of OCB requirement is applicable for S-SSB transmission
· FFS whether any changes to R16/R17 NR SL synchronization procedure

Issue#6: Others
Background
Some companies also give proposals that are not related to the above issues:
· Some companies mentioned channel access issues, e.g., LBT type, COT sharing, short control signaling, wideband channel access, etc. Such issues are assumed to be handled in AI 9.4.1.1 (SL-U channel access).
· Some companies mentioned issues like congestion control, power control, CSI reporting, DMRS, cast type, etc. Since the WID explicitly mentioned “The existing NR sidelink and NR-U channel structure shall be reused as the baseline.”, it is assumed that if no new agreements are made, those legacy NR sidelink designs are reused for R18 SL-U. Companies are encouraged to further check whether any updates are needed regarding these issues, and can bring them in next meeting if any. 
Based on the above summary, the FL assumes no proposals are needed for this section so far.

PS: The following table provides a summary of company proposals on this issue:
	Company
	Company proposal related to this issue

	Nokia, NSB
	

	Huawei, HiSi
	

	Spreadtrum
	

	ZTE, Sanechips
	Proposal 14:	Legacy NR SL DMRS and CSI-RS design can be reused for SL-U
Proposal 15:	Legacy Rel-16 mode 1 resource selection mechanism can be supported as baseline for SL-U
•	FFS enhanced mode 2 resource selection method to guarantee continuous transmissions within a COT
Proposal 16:	Rel-16 power control principle can be reused for SL-U, and Max Mean EIRP and power density limit should be considered additionally if necessary.
Proposal 17:	Rel-16 CSI measurement and feedback mechanism can be the start point for SL-U 
•	FFS sub-band CSI feedback

	CATT, GOHIGH
	

	vivo
	

	InterDigital
	Proposal 8: Study the necessity of additional SCI content to enable COT sharing for sidelink unlicensed.
Proposal 9: Consider a scheduling DCI indicating at least the following information:
•	LBT type and the channel access priority class
•	A set of interlaces and time window for the UE to access the channel
•	Indication of number of allocated slots for one or more TBs scheduling  
Proposal 10: Study SL RS (i.e., DMRS, PTRS, CSI-RS) structure taking R16 SL RS as baseline.
Proposal 12: Study the support of CSI reporting with R16 CSI reporting as a starting point.  
Proposal 13: Study whether SL and/or DL pathloss can be used for power control.

	NEC
	

	Lenovo
	Proposal 11: To support unicast, groupcast option 1/2 and broadcast for unlicensed spectrum
Proposal 13: Besides legacy scheduling and feedback mechanism, the assistance information and its content for UE performing LBT operation and the potential solution for LBT failure should be studied.
Proposal 14: RAN1 should discuss the need for signalling the channel access priority value or maximum channel occupancy duration along with the sidelink grant.   
Proposal 15:  LBT failures on all the indicated resources in the sidelink grant may trigger UE to request more resources from gNB, RAN1 should discuss ways to request more resource from gNB
Proposal 16: The assistance information of a UE performing LBT operation is needed to be signaled on sidelink.
Proposal 17: Study on how to use the signaled assistance information (including its content) for LBT operation and resource selection.

	LG Electronics
	

	Sony
	Proposal 2: LBT failure procedure should be transmitted for SL-unlicensed in mode 1
Proposal 3: Enhance SL sensing and resource selection procedures considering the channel access procedure on unlicensed spectrum

	Panasonic
	

	xiaomi
	

	Samsung
	

	OPPO
	

	CableLabs
	

	FUTUREWEI
	Proposal 1: Study and support efficient transmissions for different LBT types based on existing SL resource allocation in sidelink unlicensed access.
Proposal 2: Specify the sidelink re-evaluation process for sidelink unlicensed access to deal with LBT failure.
Proposal 6: Support the PSFCH transmission as a short control signal transmission with no need of LBT.

	Hyundai Motors
	Proposal 1: In SL-U, the COT structure can be set (1) until an UE(s) receives data (or HARQ feedback or CSI report) from other UE(s) (2) or whenever each UE(s) transmits data.
Proposal 2: In SL-U, CCA operation can be performed in last symbol of slot (e.g., gap symbol).
Proposal 3:  The LBT parameters (such as duration, period, etc.) can be provided by SCI.

	Apple
	

	CMCC
	Proposal 11: RAN1 should study whether enhancements need to be done for PHY procedures in SL-U, including HARQ-ACK feedback, CSI-feedback, prioritization of transmissions/receptions and open-loop power control, and focusing on the impacts of LBT failure on these procedures.

	NTT DOCOMO
	Proposal 4:
•	In SL-U, support wideband operation over 20 MHz.
o	UE can transmit SL channel/signal only when LBT is successful in all LBT channels where the SL channel/signal is transmitted.

	Sharp
	

	WILUS
	

	Transsion Holdings
	

	Fraunhofer
	

	MediaTek
	

	Ericsson
	Proposal 10	Reuse channel access rules for DL transmissions in NR-U for transmissions in SL-U.
Proposal 11	COT is not shared for PSCCH/PSSCH transmissions between UEs. 
Proposal 12	COT is shared for PSCCH/PSSCH and the related PSFCH transmissions between UEs.
Proposal 13	LBT type 1 and LBT type 2 are the baseline CCA mechanism for SL data transmissions and the corresponding HARQ feedback, respectively. FFS the need of LBT type 2 for SL data transmission and LBT type 1 for HARQ feedback transmission.
Proposal 18	For a pair of Tx UE – Rx UE:
•	The Tx UE can share a COT (by means of PSCCH/PSSCH transmission) to the Rx UE for HARQ FB transmission to the Tx UE.

	Intel
	

	Qualcomm
	



[Closed] 1st round discussions
Q6-1
If any more comments, please provide them in the following box.
	Company
	Comments

	LGE
	We think that resource indication (including resource reservation) could be discussed in this agenda. In our understanding, there is two approaches: 
1) reuse FRIV, TRIV, resource reservation period in Rel-16/17 SL (e.g., sub-channel-based indication)
2) FDRA, TDRA in NR-U is a baseline (e.g., RB set indicator and interlace index indiactor)

	ZTE, Sanechips
	Power control issue for SL-U can be discussed, whether and how DL pathloss, SL pathloss and EIRP requirement are applied

	Ericsson
	In our view, interoperability aspects should also be studied if different UEs supporting different bandwidths operate on unlicensed bands. 



[Closed] 2nd round discussions
Q6-2
Summary of 1st round discussions on Q6-1
· @LGE: the resource indication issue will be discussed and is covered by the FFS point of Proposal 3-1b.
· Companies are encouraged to check the issues mentioned by ZTE, Ericsson under Q6-1. If any issues found, companies are welcome to bring them in next meeting.

In summary, it seems there is no need to discuss more issues besides Issue#1~#5 above in this meeting.
If any more comments, please provide them in the following box.
	Company
	Comments

	Ericsson
	We think that one important issue to be studied are the interoperability aspects different UEs supporting different bandwidths operate on unlicensed bands.



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

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

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

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

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

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