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1 Introduction
Agreements and working assumption made in RAN1#112 [1] regarding the physical channel design framework for supporting sidelink on FR1 unlicensed spectrum were summarized in the Appendix, and this contribution discusses the remaining issues. 
2 Enhancement for PSSCH/PSCCH
1 
2 
Interlaced-RB based PSSCH/PSCCH
It has been agreed to support interlaced RB based sidelink transmission and resource pool for Rel-18 SL-U, wherein the interlace structure took Rel-16 NR-U as the baseline, i.e., fixed inter-RB distance for a given subcarrier spacing of 15 kHz or 30 kHz. It should be further clarified that a UE should not expect to deal with interlaced RB based transmission and contiguous RB based transmission in the same resource pool.

In RAN1#110b, it has been further agreed that a sub-channel can consist of one or multiple interlaces, and the number (e.g., K) of interlaces in a sub-channel is (pre-)configured. K=1 has been agreed to be supported for 30 kHz SCS, and K=1 and K=2 have been agreed to be supported for 15 kHz, with other values of K for further study, wherein a K>1 value was agreed mainly due to the concern on PSCCH coverage. In the legacy SL, the maximum number of RBs for PSCCH is 25, while 2 interlaces within one RB-set can at most include 22 RBs. In this sense, a larger value of K is still required, in order to achieve similar coverage as legacy SL. Moreover, sub-channel is also the unit for PSSCH resource allocation, and the sub-channel size can range from 10 RBs to 100 RBs for legacy SL. In order to achieve similar value range, K should also support larger values, e.g. up to 10. 

Moreover, a resource pool can be constructed based on sub-channels, wherein one sub-channel is defined based on interlace(s), then naturally, the resource pool is also defined based on interlace(s). An illustration of the interlace based sub-channel and resource pool is shown in Figure 1. There is no need to add restriction that the resource pool has to be a number of RB-sets, and resource pool can be FDMed within a RB-set, which is naturally supported by not introducing any restriction.  

Another aspect is the resource allocation of PSCCH within the sub-channel. In legacy SL, the number of RBs for PSCCH is (pre-)configured, and it takes a number of lowest RBs within the sub-channel. For SL-U interlace based resource pool, the set of RBs for PSCCH may not be contiguous, and the selection of RBs can be according to an ascending order first from lowest RB to highest RB in the sub-channel, similar to legacy SL. 



[bookmark: _Ref118288093]Figure 1 Illustration of interlace based sub-channel and resource pool.
Proposal 1: For interlaced RB based PSSCH/PSCCH transmission on unlicensed spectrum.
· Whether the resource pool is using interlaced RB based transmission or contiguous RB based transmission should be indicated to the UE.
· One interlaced RB based sub-channel is K interlaces, wherein K can be 1, 2, …, 10.
· One interlaced RB based resource pool is a number of sub-channels, subject to (pre-)configuration.
· Interlaced RB based resource pools can be FDMed within a RB-set.
· Resource allocation of PSSCH can be a number of sub-channels in the resource pool.
· Resource allocation of PSCCH can be a number of RBs, subject to (pre-)configuration.
· The RBs are selected in an ascending order first from lowest RB to highest RB in the sub-channel.
Multiple starting symbols for PSSCH/PSCCH transmission
RAN1 has agreed to support at most two starting locations for SL transmission within a slot. The UE can start the sidelink transmission (e.g., PSSCH/PSCCH) according to one of the allowed starting locations within the slot, which can reduce the latency for waiting for the single starting location of the next slot as in the legacy sidelink. There are several design aspects remaining for discussion. 

Another remaining issue is the PSCCH design when the slot includes two candidate starting locations. Two possible options can be considered: 
· Option 1: PSCCH starts right after the first symbol (e.g., AGC symbol), which is similar to the design in legacy SL, and when a slot includes two starting locations for SL transmissions, a reception UE needs to blind detect the location of PSCCH in the slot, according to the two possible locations.
· Option 2: PSCCH starts after the second starting location, regardless of the starting of PSSCH symbols. For this option, the reception UE can be exempted from blind detection of the PSCCH in the slot (common location for both starting locations), but needs to buffer all the symbols in order to decode the PSSCH potentially located before the PSCCH.
Both of the options are feasible, and there is a tradeoff between reception complexity and design effort. An illustration of the above mentioned options is shown in Figure 2. 


[bookmark: _Ref101280366]Figure 2 Illustration of options for PSCCH location with multiple starting locations for SL transmission.
Moreover, the AGC symbol issue was discussed in RAN1#111, and options were agreed from both transmitter UE and receiver UE perspective. In general, when the SL transmission occurs from the first candidate starting symbol, it’s always safe for the receiver UE to correctly decode if two AGC symbols are applied. However, such mechanism will waste the resource of one symbol if the UE is capable of decoding even if one AGC symbol is applied. In this sense, a better approach is to support either one or two symbols for AGC purpose (i.e., Option 3 in the RAN1#111 agreement), and the selection of one or two AGC symbols can be indicated by the SCI, either in an explicit way (e.g., a field in the SCI) or an implicit way (e.g., determined based on existing field in the SCI such as MCS). Then, at the receiver UE side, the UE can decide whether or not to monitor the second AGC symbol according to the indication in the SCI.
The last remaining issue is about the reference symbol length to determine the TBS for PSSCH, when the slot has two candidate starting symbols for PSSCH. When the relative location of PSCCH and PSSCH location are fixed (e.g., PSCCH starts after the AGC symbol as in Option 1 of Figure 2), the UE can decide the reference symbol length can be decided based on the reception occasion of PSCCH. For example, if the first symbol for PSCCH is received in the symbol after the first candidate starting symbol, the reference symbol length can be determined based on the first candidate starting symbol (or equivalently based on sl-LengthSymbols); and if the first symbol for PSCCH is received in the symbol after the second candidate starting symbol, the reference symbol length can be determined based on the second candidate starting symbol.
Proposal 2: When a slot includes two candidate starting symbols:
· The location of PSCCH can be decided from two options: after the first transmitted symbol, or after the second candidate starting symbol;
· The transmitter UE supports either one or two symbols for AGC purpose (i.e., Option 3 in the RAN1#111 agreement), and the selection of one or two AGC symbols can be indicated by the SCI;
· The receiver UE can decide whether or not to monitor the second AGC symbol according to the indication in the SCI;
· If the first symbol for PSCCH is received in the symbol after the first candidate starting symbol, the reference symbol length can be determined based on the first candidate starting symbol (or equivalently based on sl-LengthSymbols); and if the first symbol for PSCCH is received in the symbol after the second candidate starting symbol, the reference symbol length can be determined based on the second candidate starting symbol.
Wideband operation
In Rel-16 NR-U, wideband operation (e.g. a carrier with bandwidth as integer multiple of 20 MHz) was supported, and a gNB can configure a set of RB-sets within the carrier, wherein each RB-set corresponds to a 20 MHz channel. Intra-cell guard band was supported between neighboring RB-sets, wherein the size of the intra-cell guard band is configurable. An illustration of RB-sets configured for wideband operation is shown in Figure 3. 


[bookmark: _Ref110244401]Figure 3 Illustration of RB-sets for wideband operation.
For SL-U, RAN1#109e agreed the RB-set from NR-U will be reused as a baseline, and the SL BWP shall be able to be configured to include a set of RB-sets. Moreover, the concept of resource pool is unique for sidelink operation, and its relationship with RB-sets should be specified, especially for interlace based resource pool. To achieve similar flexibility as contiguous RB based resource pool, interlace based resource pool should be able to be IFDMed with another interlace based resource pool in the SL BWP, and one resource pool should have the flexibility to be confined within a RB-set or across multiple RB-sets. When the resource pool overlap with a RB-set, the resource pool shall contain all the RBs of an interlace that overlap with the RB-set, and when RBs of one interlace in the neighboring RB-sets are included in the resource pool, the RBs of the interlace overlapping with the intra-cell guard band shall also be included in the resource pool. Examples of the interlace based resource pool in the SL BWP are shown in Figure 4.  
 
Proposal 3: For wideband operation of PSSCH/PSCCH:
· The SL BWP can be configured to include a number of RB-sets;
· For interlaced-RB based resource pool:
· One resource pool can be IFDMed with another resource pool in the BWP;
· When a resource pool overlaps with a RB-set, the resource pool includes all RBs of an interlace that overlaps with the RB-set;
· When RBs of an interlace overlapping with two contiguous RB-sets are included in the resource pool, the RBs of the interlace overlapping with the intra-cell guard band between the two contiguous RB-sets are also included in the resource pool.


[bookmark: _Ref110245618]Figure 4 Illustration of interlace based resource pool for wideband operation.
3 Enhancement for PSFCH
3 
Interlaced-RB based PSFCH
Interlace based PSFCH resource allocation has been agreed. To this end, the mapping between the time and frequency domain resource for PSSCH and the frequency domain (e.g. interlace) and code domain (e.g. cyclic shift) information for the associated PSFCH occasion can be further investigated. RAN1 also agreed three alternatives (with multiple sub-alternatives) for the detailed design of interlace based PSFCH resource allocation. Alt 3 is not based on interlace structure and should be excluded from the future discussion. Comparing Alt 1 and Alt 2, the key difference is whether to allocate a common interlace or a dedicated interlace for OCB and PSD purpose. Alt 1 can have larger capacity, while Alt 2 can have better detection performance. Considering the enhancement is basically for unlicensed operation, and the interlace-RB based enhancement is also applicable to PSSCH, the capability may not be the most essential issue of concern, then Alt 2, which exactly follows the design principle of PUCCH enhancement for NR-U, shall be supported. We also want to note that, even with Alt 2, enhancement for capacity is also feasible, if justified to be needed. For example, applying RB-specific cyclic shift and multiple cyclic shift combinations to an interlaced-RB based PSFCH transmission could generate larger number of PSFCH sequences, and its performance could be further testified. 
Regarding the details of Alt 2, NR-U design shall be used as a baseline, as described in the WID. For example, the formula for cyclic shift hopping can be added with a term depending on the RB index within the interlace, e.g., .  
Proposal 4: For interlaced-RB based PFSCH transmission, resource allocation for PSFCH can be one interlace in a RB-set and different RBs in the interlace uses different cyclic shifts (i.e., Alt 2-4a in the RAN1#112 agreement).

Multiple transmission occasions for PSFCH
For operation with shared spectrum channel access, a transmission could be dropped due to failed channel access procedure (i.e., LBT failure). For those transmissions with high importance, e.g. PSFCH, mechanisms shall be considered to compensate the loss, e.g. allowing extra transmission in a later transmission occasion and/or associating the transmission occasions in a flexible way. For this purpose, alternatives have been discussed in the previous meetings, and two options remained from the last meeting: 
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated

The key difference between the two options is whether to support dynamic control of the resources for PSFCH occasions. In the legacy SL, such resources for PSFCH occasions are (pre-)configured, and introducing dynamically indicated PSFCH occasions may further increase the specification effort, which is much larger than enhancing semi-statically controlling the resources. Hence, from the time constraint perspective, we suggest to prioritize Option 1 in the remaining of the WI, since the (pre-)configuration design is common for both options, and whether to support dynamic indication can be subject to further discussion if time allows.  

Proposal 5: For PSFCH occasion enhancement, prioritize the design for (pre-)configured multiple occasions.
4 Enhancement for S-SS/PSBCH Block
4 
S-SS/PSBCH block enhancement in frequency domain
In the last meeting, agreement was made to further investigate two remaining options for S-SS/PSBCH block enhancement, in order to meet the OCB and PSD requirements, and an illustration of the remaining options is shown in Figure 3, wherein each option can be further associated with some design details.  
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement



[bookmark: _Ref101271965]Figure 5 Illustration of enhancements to S-SS/PSBCH block to meet OCB and PSD requirements.
Option 1-1 (interlaced S-SSB) follows similar design of the interlaced RB based resource allocation, and 11 RBs of the S-SS/PSBCH block can be mapped into an interlace with 11 RBs in a 20 MHz channel. Since the interlace has already been well defined in the specification, the further specification impact of this approach could be relatively small for this option. The issue with Option 1 is, a 20 MHz channel may not always have each interlace including 11 RBs, and modification to the mapping (e.g., truncation of 1 RB) shall be supported. 
Option 3-1 (repeated S-SSB) can also meet the OCB and PSD requirements for unlicensed spectrum, but it requires a large amount of resources mapped for multiple copies of the S-SS/PSBCH blocks in the frequency domain, which may not be efficient from the resource allocation perspective. 
Proposal 6: For frequency domain enhancement to S-SS/PSBCH block with 15 kHz and 30 kHz SCS, support either Option 1-1 or Option 3-1 as in RAN1#112 agreement.
Additional transmission occasions for S-SS/PSBCH block
It has been agreed to support extra transmission occasions for S-SS/PSBCH blocks, to mitigate the impact from channel access failures, similar to the intention of Rel-16 NR-U, wherein the design details are still for further study. An illustration of this example is shown in Figure 5.
The extra transmission occasions for S-SS/PBCH block should be dedicated for the S-SS/PBCH block transmission, since there is no way to inform the reception UE on the availability of the S-SS/PBCH block transmission in advance, wherein such availability is purely subject to channel access procedure. In this sense, all the candidate S-SS/PBCH block transmission occasions should be excluded from the resource pool, which makes the resources for S-SS/PBCH block independent from sensing result of the channel access procedure.  
According to the same principle, the transmission of S-SS/PSBCH block within the set of candidate S-SS/PSBCH block occasions in a period should not be restricted: there is no need to introduce rules on the transmission pattern and no need to distinguish the legacy transmission occasions and extra transmission occasions. The number of candidate S-SS/PSBCH block occasions (e.g., N1) and the number of transmitted (e.g., intended to transmit) S-SS/PSBCH blocks (e.g., N2) can be (pre-)configured, and it is up to UE’s implementation to choose which candidate S-SS/PSBCH block occasions to transmit, as long as N1 ≥ N2, and the transmitted number of S-SS/PSBCH blocks does not exceed N2.  


[bookmark: _Ref101282889]Figure 6 Illustration of allowing extra transmission occasions for S-SS/PSBCH block.
Proposal 7: For S-SS/PSBCH block transmission occasions, support combination of Option 5 and Alt 3 in RAN1#111 agreements:
· The number of candidate transmission occasions for S-SS/PSBCH blocks is the (pre-)configured (N1);
· The number of S-SS/PSBCH blocks to transmit is (pre-)configured (N2);
· The set of candidate transmission occasions for S-SS/PSBCH block (including the legacy ones and extra ones) are determined based on N1, and not included in the resource pool;
· How to choose the candidate transmission occasions to transmit S-SS/PSBCH blocks is up to the UE’s implementation, as long as the actually transmitted S-SS/PBCH block is no larger than N2.
Wideband operation
In the last meeting, one of the remaining issue for S-SS/PSBCH block is whether and how to support it for wideband operation. Since the channel access procedure is performed per channel (e.g., 20 MHz), and a S-SS/PSBCH block transmission can be fully confined within a channel, or more precisely the RB-set within the channel, then we didn’t see a need to support a S-SS/PSBCH block transmission across multiple channels. 

Proposal 8: One S-SS/PSBCH block transmission is always confined within a RB-set.
5 Support of 60 kHz SCS for SL-U
In the past several meetings, some discussions regarding the design details for S-SS/PSBCH block and PSFCH with 60 kHz SCS have been performed, and the focus is more on how to meet the OCB and PSD requirement. However, we also observed that no discussion on PSSCH/PSCCH with 60 kHz SCS has been performed so far. Such missing discussion could be originated from the fact that NR-U didn’t consider any enhancement for 60 kHz SCS, including the interlace design, which implies implementing NR-U with 60 kHz SCS is fully up to implementation, e.g., for the region without OCB requirement. 

Due to the limited time left in the WI, RAN1 shall prioritize the SL-U design with 15 kHz and 30 kHz, in order to have a fully functional feature toward the end of the WI, and deprioritize the design with 60 kHz to save the much more specification effort on a non-typical implementation scenario. 

Proposal 9: RAN1 shall deprioritize the SL-U design with 60 kHz SCS.
6 Enhancement to SL Priority
In legacy SL, the priority of the SL transmission can be (pre-)configured or determined based on associated PSSCH, depending on the type of signal/channel. A transmission with higher priority will be transmitted first, if multiple transmissions with different SL priority occur the same time. However, for unlicensed spectrum, due the uncertainty of channel access procedure, a transmission can be dropped due to a failed channel access procedure. Hence, there is a need to temporarily adjust the SL priority upon a failed channel access procedure, such that the failed transmission has a higher priority to be transmitted in the next transmission occasion, wherein such procedure may not impact the SL priority for its reception. An illustration of the example is shown in Figure 7. 

[image: ]
[bookmark: _Ref127277499]Figure 7 Illustration of adjusting the SL priority based on channel access procedure.

Another aspect to consider is, there could be SL transmission and SL reception occurring at the same time instance, and based on current specification, a UE determines to either transmit or receive based on SL priority associated with the SL transmission and SL reception. If there is a tie on the SL priority, then it’s up to UE’s implementation to choose to transmit or receive. For unlicensed operation, the transmission procedure would be subject to channel access procedure, and may not occur even if the associated SL priority is higher. For such case, the UE should be allowed to perform SL reception. Moreover, enhancement on the rules for selection between SL transmission and SL reception can be considered to prioritize the transmission procedure over reception procedure, since the transmission procedure is harder for unlicensed band. 

Proposal 10: Support the following enhancements to SL priority:
· SL priority can be temporarily increased when channel access procedure fails;
· When channel access procedure fails, the UE performs SL reception regardless of the SL priority of the reception;
· When channel access procedure succeeds, the UE performs SL transmission when the SL priority of the transmission is the same as the SL priority of the reception.
7 Conclusion
The proposals made in this contribution are summarized below: 

Proposal 1: For interlaced RB based PSSCH/PSCCH transmission on unlicensed spectrum.
· Whether the resource pool is using interlaced RB based transmission or contiguous RB based transmission should be indicated to the UE.
· One interlaced RB based sub-channel is K interlaces, wherein K can be 1, 2, …, 10.
· One interlaced RB based resource pool is a number of sub-channels, subject to (pre-)configuration.
· Interlaced RB based resource pools can be FDMed within a RB-set.
· Resource allocation of PSSCH can be a number of sub-channels in the resource pool.
· Resource allocation of PSCCH can be a number of RBs, subject to (pre-)configuration.
· The RBs are selected in an ascending order first from lowest RB to highest RB in the sub-channel.

Proposal 2: When a slot includes two candidate starting symbols:
· The location of PSCCH can be decided from two options: after the first transmitted symbol, or after the second candidate starting symbol;
· The transmitter UE supports either one or two symbols for AGC purpose (i.e., Option 3 in the RAN1#111 agreement), and the selection of one or two AGC symbols can be indicated by the SCI;
· The receiver UE can decide whether or not to monitor the second AGC symbol according to the indication in the SCI;
· If the first symbol for PSCCH is received in the symbol after the first candidate starting symbol, the reference symbol length can be determined based on the first candidate starting symbol (or equivalently based on sl-LengthSymbols); and if the first symbol for PSCCH is received in the symbol after the second candidate starting symbol, the reference symbol length can be determined based on the second candidate starting symbol.

Proposal 3: For wideband operation of PSSCH/PSCCH:
· The SL BWP can be configured to include a number of RB-sets;
· For interlaced-RB based resource pool:
· One resource pool can be IFDMed with another resource pool in the BWP;
· When a resource pool overlaps with a RB-set, the resource pool includes all RBs of an interlace that overlaps with the RB-set;
· When RBs of an interlace overlapping with two contiguous RB-sets are included in the resource pool, the RBs of the interlace overlapping with the intra-cell guard band between the two contiguous RB-sets are also included in the resource pool.

Proposal 4: For interlaced-RB based PFSCH transmission, resource allocation for PSFCH can be one interlace in a RB-set and different RBs in the interlace uses different cyclic shifts (i.e., Alt 2-4a in the RAN1#112 agreement).

Proposal 5: For PSFCH occasion enhancement, prioritize the design for (pre-)configured multiple occasions.

Proposal 6: For frequency domain enhancement to S-SS/PSBCH block with 15 kHz and 30 kHz SCS, support either Option 1-1 or Option 3-1 as in RAN1#112 agreement.

Proposal 7: For S-SS/PSBCH block transmission occasions, support combination of Option 5 and Alt 3 in RAN1#111 agreements:
· The number of candidate transmission occasions for S-SS/PSBCH blocks is the (pre-)configured (N1);
· The number of S-SS/PSBCH blocks to transmit is (pre-)configured (N2);
· The set of candidate transmission occasions for S-SS/PSBCH block (including the legacy ones and extra ones) are determined based on N1, and not included in the resource pool;
· How to choose the candidate transmission occasions to transmit S-SS/PSBCH blocks is up to the UE’s implementation, as long as the actually transmitted S-SS/PBCH block is no larger than N2.

Proposal 8: One S-SS/PSBCH block transmission is always confined within a RB-set.
Proposal 9: RAN1 shall deprioritize the SL-U design with 60 kHz SCS.

Proposal 10: Support the following enhancements to SL priority:
· SL priority can be temporarily increased when channel access procedure fails;
· When channel access procedure fails, the UE performs SL reception regardless of the SL priority of the reception;
· When channel access procedure succeeds, the UE performs SL transmission when the SL priority of the transmission is the same as the SL priority of the reception.
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Appendix
Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre-)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
· Note: assume symbol index in a slot starts from #0

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

Agreement
Regarding PSFCH transmission with 15 kHz and 30 kHz SCS, RAN1 down-select one of followings, or support the combination of followings:
· Alt 1-1a: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)
· FFS: value of K3
· Alt 2-2a: each PSFCH transmission occupies 1 interlace, and further apply PRB-level cyclic shift
· A UE transmits dedicated cyclic shift on K1 dedicated PRB(s) within this interlace, and transmits common cyclic shift on other PRBs of this interlace
· FFS: value of K1
· Alt 2-3a: each PSFCH transmission occupies 1 dedicated interlace
· Alt 2-4a: each PSFCH transmission occupies 1 dedicated interlace and adopt PRB-level cyclic shift hopping as in NR-U
· Alt 3-2a: each PSFCH transmission occupies K4 dedicated PRB(s) and K2 common PRBs, where K2 common PRBs locate at the two edges of a RB set
· FFS: value of K2, K4
· FFS: the impact of PSD limit, e.g., whether/how to handle the case when common PRB and dedicated PRB locate within the same 1 MHz bandwidth, e.g., drop common PRB or reduce power on common PRB in such case
· FFS: whether/how to reduce PAPR of PSFCH transmission

Agreement
To address PSFCH transmission dropping due to LBT failure:
· Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· Down-select one or support both of the followings
· Option 1: Such PSFCH occasion(s) are (pre-)configured
· Option 2: Such PSFCH occasion(s) are (pre-)configured and dynamically indicated
· FFS applicable scenarios, e.g., considering the applicability of COT sharing, MCSt, etc. 
· FFS other details 

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, down-select one of the followings during RAN1#112:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: how to deal with the remaining PRBs, e.g. for meeting OCB requirements

Agreement
For S-SSB transmission within 1 RB set, down-select to one or more of the following for 15 kHz and 30 kHz SCS:
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1: Transmit S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS details, e.g., the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), how to reduce PAPR, etc.
· FFS gap of 0
· Option A: Apply OCB exemption to all of S-PSS/S-SSS/PSBCH
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS.

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

Agreement
Down-select one or support both of the followings:
· Option 1: Additional candidate S-SSB occasions are excluded from resource pool
· Option 2: Additional candidate S-SSB occasions belong to resource pool
· Note: Companies are encouraged to consider aspects including: S-SSB resource overhead, Tx/Rx UE behavior (e.g., whether any blind detection in Option 2), applicable scenarios, etc.

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

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