3GPP TSG-RAN WG1 Meeting #110bis-e	R1-2210252
e-Meeting, October 10 – 19, 2022

Agenda Item:	9.4.1.2
Source:	Moderator (Huawei)
Title:	FL summary#1 for AI 9.4.1.2 SL-U physical channel design framework
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The latest R18 WID on sidelink evolution (RP-221938) includes the following objective regarding support of sidelink on unlicensed spectrum (SL-U):
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [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.
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


This contribution provides discussions related to SL-U physical channel design framework (AI 9.4.1.2), including summary of contributions, FL’s proposals, discussions, outcome of this meeting, etc. The related email thread is as below:
[110bis-e-R18-SL-02] Email discussion on physical channel design framework for unlicensed spectrum by October 19 – Mixiang (Huawei)
· Check points: October 14, October 19

[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 proposals in subsequent sub-section:
· Proposal 1-1a: High level usage of intra-cell guard band PRBs
· Many companies support that PRBs within intra-cell guard band of two adjacent RB sets are used in the same way as R16 NR-U, i.e., 
· If UE uses only one RB set, e.g., LBT is successful only in 1 RB set, or LBT is successful on multiple RB sets but the UE just uses one RB set for transmission, such guard band PRBs cannot used
· If UE’s LBT is successful on these two adjacent RB sets and the UE uses both of these two RB sets for transmission, then such PRBs can be used
· Supporting companies (11): Qualcomm, Intel, CATT, Panasonic, Sharp, Huawei/HiSilicon, Transsion Holdings, ETRI, InterDigital, Ericsson, WILUS, etc.
· Meanwhile, some companies mentioned intra-cell guard band PRBs cannot be used for PSCCH/PSFCH/S-SSB transmission, otherwise there will be UE blind decoding issue.
· Supporting companies (5): Panasonic, Sharp, MediaTek, ETRI, WILUS, etc.
· Proposal 1-1a is given to reflect the above.
· The details of how to use intra-cell guard band PRBs for PSSCH transmission will be discussed after sub-channel definition is clearer (see Issue#3), so FL gives an “FFS details” to reflect this.
· Proposal 1-2a: S-SSB slots belong to RP or not
· Summary
· R16/R17 S-SSB slots
· Exclude from resource pool (12): Ericsson, OPPO, Nokia, LGE, Intel, Apple, vivo, MediaTek, NEC, Huawei/HiSilicon, Transsion Holdings, InterDigital
· Belong to resource pool (1): Qualcomm
· R18 additional S-SSB slots
· Exclude from resource pool (8): Ericsson, OPPO, Samsung, LGE, Intel, Apple, NEC, InterDigital
· Belong to resource pool (7): Huawei/HiSilicon, Qualcomm, Nokia, vivo, ZTE, Lenovo, InterDigital
· For R16/R17 NR SL S-SSB slots, most companies support to reuse R16 NR-V design that those slots are excluded from resource pool.
· For the new S-SSB slots, the situation is half-half. Since the details are not clear, e.g., where the new S-SSB slots are, how to use them, etc., the FL suggests to postpone the discussion until the details are clearer.
· Proposal 1-2a is given to reflect the above.
· Others
· There are some other issues mentioned by companies, e.g., whether to consider Uu TDD configuration, whether to set bitmap to all “1”s, whether to support one SL resource pool includes sub-set of PRBs of one RB set, etc.
· Generally, FL assumes those issues are not very urgent now. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

Proposals for 1st round 
Proposal 1-1a
Proposal 1-1a: Regarding usage of PRBs within intra-cell guard band of two adjacent RB sets:
· Such PRBs can be used for PSSCH transmission if and only if UE’s LBT is successful on the respective LBT channels and the UE uses both of these two RB sets for PSSCH transmission
· FFS details
· Such PRBs are not used for PSCCH/PSFCH/S-SSB transmission

Proposal 1-2a
Proposal 1-2a: At least R16/R17 NR SL S-SSB slots are excluded from SL resource pool.
· Note: whether or not new S-SSB slots (if supported) are excluded from resource pool will be discussed after the details of new S-SSB slots are clearer

Issue#2: Slot structure
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 2-1a: additional starting symbol(s) in a slot
· Summary
· Support additional starting symbols (17): Qualcomm, Nokia, Intel, CMCC, Lenovo, Huawei/HiSilicon, Fraunhofer, Sony, NEC, Transsion Holdings, Hyundai, ETRI, National Spectrum Consortium, InterDigital, EURECOM, Samsung, MediaTek
· Support >=2 starting symbols (6): CMCC, Lenovo, Fraunhofer, Sony, Samsung, MediaTek
· Support 2 starting symbols (12): other companies among above
· Do not support additional starting symbols (5): OPPO, Apple, ZTE, DOCOMO, CATT
· Proposal 2-1a is given to reflect the situation, with the following justifications
· Most companies support to introduce additional starting symbol(s) in a slot, and many of them propose 2 starting symbols is a good tradeoff between performance and complexity.
· FL suggests we first agree “at least support 2 starting symbols in a slot”, and “FFS whether/how to support more than 2 starting symbols within a slot”.
· Some companies have concern that introducing additional starting symbol may have too much specification workload.
· However, as mentioned by some other companies, 2 starting symbols can be regarded as defining two sets of starting symbol with different symbol length in a slot, thus having no additional specification impact in terms of, e.g. slot structure, DRMS patterns, etc.
· To resolve this concern, FL adds “RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol”.
· Some companies have concern on AGC impact if UEs use different starting symbols in a slot. 
· FL adds “The starting symbol(s) are used for AGC purpose” to resolve this concern, i.e., the AGC handling is as legacy.
· Some companies mentioned more details, e.g., whether Tx UE can use additional starting symbol only in the 1st slot of a COT (i.e., only when initiating a COT), where is the 2nd starting symbol, how to determine TBS, etc.
· FL adds “FFS other details, …” to encourage companies study more, and we can address them in later meetings.
· Proposal 2-2a: usage of gap symbol in case of multi-consecutive slots transmission (MCSt)
· Multi-consecutive slots transmission (MCSt) is supported in RAN1#110.
· Several companies point out the gap symbol between two adjacent slots can be used for PSSCH transmission in some cases to improve resource efficiency.
· FL gives a high-level proposal in Proposal 2-2a to encourage companies further study whether/how the gap symbol between two adjacent slots can be used for PSSCH transmission.
· Others
· There are some other issues mentioned by companies, e.g., whether 1st starting symbol in a slot is fixed as 0 or (pre-)configured as legacy, etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

Proposals for 1st round 
Proposal 2-1a
Proposal 2-1a: 
· At least support 2 starting symbols within a slot for PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The starting symbol(s) are used for AGC purpose
· FFS other details, e.g., applicable scenarios, position of 2nd starting symbol, TBS determination, etc.
· FFS whether/how to support more than 2 starting symbols within a slot

Proposal 2-2a
Proposal 2-2a: When multi-consecutive slots transmission is performed, RAN1 further study whether/how the gap symbol between two adjacent slots can be used for PSSCH transmission.

Issue#3: PSCCH/PSSCH
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 3-1a: sub-channel definition
· Regarding “1 sub-channel equals K interlace”, summary of value of K
· K is fixed as 1 (7): Huawei/HiSilicon, Ericsson, CATT, CMCC, Fraunhofer, Panasonic, National Spectrum Consortium
· K is (pre-)configured (19): Qualcomm, OPPO, Samsung, Nokia, LGE, Intel, Apple, vivo, ZTE, MediaTek, Futurewei, Xiaomi, Panasonic, Sharp, Spreadtrum, Sony, NEC, Transsion Holdings
· Proposal 3-1a is given to reflect the situation, with the following justifications
· According to NR-U design, there are only 5 and 10 interlace under 30 kHz and 15 KHz SCS. 
· Many companies point out if K cannot divide 5 or 10 (e.g., K=3), the sub-channel indexing and usage will become very complicated. 
· To simplify the design, the FL suggests we first focus on the case that K can divide 5 or 10 under 30 kHz and 15 KHz SCS, then FFS whether other K values are necessary.
· It is worth noting that this proposal is the basis for further discussions, e.g., whether 1 sub-channel is confined within 1 RB set or spans all the RB set(s) and related sub-channel indexing, usage of intra-cell guard band PRBs, unequal sub-channel size issue, etc.
· If RAN1 get stuck on this proposal, then we probably cannot move on to those issues since people may have different understanding of sub-channel.
· So FL encourages companies can be flexible here so that we can move on.
· Proposal 3-2a: resource indication
· Frequency domain resource indication
· For interlace RB based transmission, RAN1 needs some design for SL-U.
· Before we go to the detailed design of frequency domain resource indication, it is beneficial to agree some high-level principles to align companies’ understanding and guide the details.
· Some companies point the reusing the following NR-U design principle is simple and reasonable for SL-U, i.e., 
· NR-U supports indicating the used interlace index(s) and RB set index(s), and the minimum indicated frequency domain resource size is 1 interlace in 1 RB set
· In NR-U, when more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· To reflect the above, Proposal 3-2a is given.
· Time domain resource indication
· Multi-consecutive slots transmission (MCSt) is supported in RAN1#110.
· Some companies mentioned some time domain resource indication is needed on MCSt. While some other companies mentioned R16 NR SL TRIV still can be reused.
· Generally, the number of interested companies on time domain resource indication enhancements is small. So FL assumes no proposal is needed in this meeting. Companies can continue studying.
· Proposal 3-3a: PSCCH mapping/multiplexing
· Summary of “PSCCH mapping/multiplexing”
· Support PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH (i.e., similar to legacy NR-V design) (12): Qualcomm, Apple, vivo, ZTE, MediaTek, xiaomi, CMCC, Sony, NEC, Huawei/HiSilicon, InterDigital, ITL
· Support other design (4): Ericsson, vivo, MediaTek, ITL
· E.g., transmitting PSCCH in each RB set in case the corresponding PSSCH occupies multiple RB sets
· To reflect the above, Proposal 3-3a is given.
· Others
· There are some other issues mentioned by companies:
· E.g., whether 1 sub-channel is confined within 1 RB set, or spans all the RB set(s), and related sub-channel indexing
· E.g., usage of intra-cell guard band PRBs, unequal sub-channel size issue (may further impact TBS determination)
· Generally, these issues are important and complicated. They also highly depend on sub-channel definition (e.g., current Proposal 3-1). 
· So FL suggests we go step-by-step. Let’s first agree some high-level designs (e.g., the current proposals under Issue#3), then companies can have better understanding of these issues. FL will organize related discussions later (probably FL needs to draw some figures to help understanding).

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

Proposals for 1st round 
Proposal 3-1a
Proposal 3-1a: For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding 1 sub-channel equals K interlace(s)
· If no (pre-)configuration (i.e., by default), K is fixed as 1
· Otherwise, K is (pre-)configured, where the set of candidate values for K includes at least {1,5} for 30 kHz SCS and {1,2,5,10} for 15 kHz SCS
· FFS whether the set includes other candidate values for K

Proposal 3-2a
Proposal 3-2a: Regarding frequency domain resource indication for PSSCH transmission: 
· Support indicating the used sub-channel index(s) and RB set index(s)
· The minimum indicated frequency domain resource size is 1 sub-channel in 1 RB set
· When more than one RB set is used for transmissions, the used interlace index(s) in different RB sets are the same
· FFS details

Proposal 3-3a
Proposal 3-3a: For PSCCH and PSSCH in SL-U:
· At least support the following
· PSCCH is transmitted within 1 sub-channel of 1 RB set
· R16 NR-V PSCCH and PSSCH multiplexing is reused, i.e., PSCCH locates in the lowest sub-channel of lowest RB set of corresponding PSSCH
· FFS other design if any

Issue#4: PSFCH and SL-HARQ
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 4-1a: details of PSFCH transmission
· RAN1#110 agreed to study 3 alternatives for PSFCH transmission as below.
· Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· It’s good see many companies provided views on each Alt and point out some technical concerns. However, the solutions are quite diverse at this stage. See the summary below.
	Proposed solutions by companies
	Concerns/Comments from companies, and some FL’s view

	Alt1 with 1 dedicated PRB
	· A UE may transmit on two PRBs belonging to the same 1 MHz subject to PSD limitation, thus reducing power of ACK/NACK transmission
· May have IBE issue that multiple UEs transmit on the same PRB and resulting in high power in this PRB. 
· FL’s view: This also happens in legacy groupcast option 1. So it’s unclear whether this is an issue or not. Companies can further study.

	Alt2 with time-domain OCC
	· Time-domain OCC has large spec impact on slot structure, and also has AGC issue

	Alt2 with frequency-domain OCC
	· Frequency-domain OCC performance may be bad under frequency selective channel
· RAN1 needs to study whether it’s RB-level or RE-level OCC. 
· The capacity is very low and cannot support groupcast option 2 in real deployment

	Alt2 with PRB-level cyclic shift
	· FL’s view: only very limited number of companies analyzed cyclic shift design. Companies are encouraged to study more on this aspect

	Alt3 with two common PRBs on the edge to satisfy OCB requirement, and one dedicated PRB to convey ACK/NACK information
	· FL’s view: This seems to be a new design. Companies are encouraged to study more on this aspect.



· In short, it’s clear that RAN1 needs more study and down-selecting one is pre-mature at this stage. Proponents of each Alt are encouraged to check companies’ input and refine their designs.
· Meanwhile, the FL tries to find some commonalities among the proposed solutions, and give a high-level proposal in Proposal 4-1a, aiming to move a step forward. Some justifications of the proposal are:
· All the proposed solutions in fact used some common PRBs:
· Alt 1 has 1 common interlace, Alt 3 has some common PRBs
· Alt 2 has 1 interlace, and further use OCC or cyclic shift. So PSFCH(s) corresponding to different PSCCH/PSSCH transmissions are still transmitted on the same PRBs, i.e., common PRBs.
· Alt 1 and Alt 3 has at least one dedicated PRB. Alt 2 seems has zero dedicated PRB.
· Considering the above, the FL suggests first to agree “Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s)”, and FFS details.
· Proposal 4-2a: LBT failure
· Many companies point out LBT failure issue needs to be addressed.
· Quite some companies propose to introduce more than 1 PSFCH occasion per PSCCH/PSSCH transmission. 
· However, such design decreases the PSFCH capacity linearly. 
· Since most companies agree PSFCH capacity is an issue and are trying to find a good PSFCH transmission design to solve as discussed in Proposal 4-1a, the FL suggests companies can jointly consider these designs, i.e., whether the above Alt1/2/3 for PSFCH transmission together with more than 1 PSFCH occasion per PSCCH/PSSCH transmission can provide enough PSFCH capacity, especially for groupcast opt 2.
· Some other designs are also proposed by companies, e.g., PSFCH resources are dynamically indicated, convey SL-HARQ feedback information in PSCCH/PSSCH (e.g., new SCI or new MAC-CE).
· To reflect the above, Proposal 4-2a is given so that RAN1 can continue study them.
· FL also add a bullet “At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details”, which is very straightforward.
· Others
· Quite some companies expressed views on PSFCH resources are (pre-)configured or dynamically indicated or both:
· Summary
· Alt 1 PSFCH resources are (pre-)configured (11): Ericsson, OPPO, Intel, Apple, ZTE, DOCOMO,  CMCC, Panasonic, Spreadtrum, National Spectrum Consortium, InterDigital
· Alt 2 PSFCH resources are dynamically indicated (8): MediaTek, Lenovo, Fraunhofer, Transsion Holdings, Huawei/HiSilicon, Hyundai, InterDigital, WILUS
· Open for both, may consider combination (5): Futurewei, Samsung, Nokia, NEC, CATT
· Technically, RAN1 may need more comprehensive study considering PSFCH capacity, LBT failure issue, COT interruption, and other technical concerns mentioned by companies, etc.
· So FL assumes it’s pre-mature to down-select one at this stage, RAN1 can continue the study.
· There are some other issues mentioned by companies, e.g., new PSFCH format, LBT failure impact on SL HARQ-ACK reporting to the gNB for Mode 1, whether or not PSSCH transmissions and related PSFCH occasions are in the same RB set(s), etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 

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

Proposals for 1st round 
Proposal 4-1a
Proposal 4-1a: Each PSFCH transmission occupies K1 common PRB(s), and K2 dedicated PRB(s)
· [bookmark: _GoBack]FFS details of “K1 common PRB(s)”, e.g., whether it’s equivalent to 1 interlace, or some (pre-)configured/pre-defined PRBs, etc.
· FFS value of K2, e.g., 0, 1, or larger than 1
· FFS whether/how to apply frequency domain OCC
· FFS the cyclic shift on each PRB
· FFS other details

Proposal 4-2a
Proposal 4-2a: 
· At least there is one 1 PSFCH occasion per PSCCH/PSSCH transmission, FFS details 
· If RAN1 decides that LBT is performed for PSFCH transmission, to address PSFCH transmission dropping due to LBT failure, the followings are to be studied:
· Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Alt 2: PSFCH resources are dynamically indicated
· Alt 3: Convey SL-HARQ feedback information in PSCCH/PSSCH, e.g., new SCI or new MAC-CE
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

Issue#5: S-SSB and synchronization
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· Proposal 5-1a: additional candidate S-SSB occasions
· Quite some companies give solutions on the number and time domain locations of new S-SSB slots, e.g.:
· Determined by a (pre-)configured offset with respect to Rel-16 S-SSB occasions: Apple, ZTE, CATT, Huawei/HiSilicon, Nokia
· Repetition in a S-SSB window: Ericsson
· Introduce a window like NR-U DRS window, whether there are M candidate occasions, and Tx UE transmits on L of them: Qualcomm, Samsung
· Increase available values in sl-NumSSB-WithinPeriod for each SCS: DOCOMO, Futurewei
· FL gives a high-level proposal that “Their number and time domain locations are (pre-)configured or pre-defined in a resource pool” to cover the proposed solutions. Companies can further study the details.
· To avoid resource waste, quite some companies proposed that in the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s).
· Proposal 5-1a is given to reflect above.
· Proposal 5-2a: OCB and PSD requirement
· Summary
· Option 1: Using interlaced RB transmission
· Support (11): Ericsson, LGE, ZTE, DOCOMO, Futurewei, Spreadtrum, Sony, NEC, Transsion Holdings, Huawei/HiSilicon, Lenovo
· Option 2: S-SSB multiplexing with other SL transmissions in the same slot
· Support (6): QC, Panasonic, Johns Hopkins University, Hyundai, National Spectrum Consortium, Lenovo
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Support (11): vivo, DOCOMO, CATT, Futurewei, Xiaomi, Panasonic, Sharp, Spreadtrum, Sony, Transsion Holdings, Lenovo
· Option 4: S-PSS/S-SSS/PSBCH with wider bandwidth
· Support (2): Lenovo, Transsion Holdings
· In addition, some companies showed strong concerns on Option 2 since it faces at least the half-duplex issue between S-SSB and PSCCH/PSSCH, which was heavily discussed in R16 NR V2X.
· Based on above, Proposal 5-2a is given.
· Proposal 5-3a: OCB exemption
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, FL lists some alternatives from companies for further study.
· Some companies mentioned 1 slot under 15 KHz SCS is too long and cannot be regarded as “temporary”, thus cannot apply OCB temporary exemption. Some companies propose OCB temporary exemption is only applied to S-PSS/S-SSS since interlaced transmission of S-PSS/S-SSS will have poor performance. 
· Then, FL suggests to FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.
· Others
· There are some other issues mentioned by companies, e.g., frequency domain location of S-SSB, any update to SLSS procedure, etc.
· Generally, FL assumes those issues are not very urgent now, and the number of interested companies is small. Considering we already have so many proposals to be addressed in this meeting, FL suggests to postpone them a little bit. 
Based on the above summary, the proposal(s) in the subsequent sub-section(s) are given.

Proposals for 1st round 
Proposal 5-1a
Proposal 5-1a: Regarding additional candidate S-SSB occasions:
· Their number and time domain locations are (pre-)configured or pre-defined in a resource pool
· In the same S-SSB period, UE transmits on additional candidate S-SSB occasion(s) only when it fails to transmit on R16/R17 S-SSB occasion(s)
· FFS details

Proposal 5-2a
Proposal 5-2a: To meet OCB and PSD requirement for S-SSB transmission, down-select between the followings:
· Option 1: Using interlaced RB transmission
· Option 3: Repetition of S-PSS/S-SSS/PSBCH in frequency domain
· Note: whether/how to apply temporary exemption of OCB requirement will be separately discussed

Proposal 5-3a
Proposal 5-3a: Regarding whether/how temporary exemption of OCB requirement is applicable for S-SSB transmission
· Regarding how to meet the minimum of 2 MHz requirement under 15 kHz SCS, at the followings are to be studied:
· Alt 1: repeat part of S-PSS/S-SSS/PSBCH
· Alt 2: PSBCH spans over 12 PRBs, and is wrapped around S-PSS and S-SSS
· FFS whether OCB exemption applies to all of S-PSS/S-SSS/PSBCH, or only S-PSS/S-SSS, etc.

Issue#6: Others
Background
Below is some background of current issue, brief summary of company views, and justifications for the proposals in subsequent sub-section:
· The situation seems the same as previous meetings.
· There are some other issues mentioned by companies, e.g., DMRS, CSI-RS, CSI feedback, power control, congestion control, CPE, CCA, etc.
· In general, only very limited number of companies (e.g., 1~2) mentioned such issues, and some of them belong to AI 9.4.1.1 SL-U Channel Access (e.g., CPE, CCA). The FL suggests companies to further check those companies’ Tdocs, and see if RAN1 needs to do anything. 
Based on the above summary, no proposal is given so far.

1st round discussions

	Company
	Comments

	
	

	
	

	
	



Conclusions
The following agreements were made during RAN1#110b-e:
xxx
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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

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

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

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

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

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

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

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

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