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Introduction
According to the WID [1], Rel-18 NR sidelink evolution will take sidelink on unlicensed spectrum into account for enhancement. In the last meeting [2], we have discussed PSCCH/PSSCH, PSFCH design, and S-SSB design for SL-U [3]. In this contribution, we further discuss the physical channel design of sidelink on unlicensed spectrum.
Discussion
SL BWP and SL resource pool
At the RAN1#109-e meeting, the following agreement about resource pool and RB set was achieved.
	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.



It has been agreed that the concepts of SL BWP and SL resource pool are reused, where one SL BWP is (pre-)configured within a carrier and can include one or multiple SL resource pools. For the relationship between resource pool and RB set, there is no consensus.
In NR SL, a resource pool can be (pre-) configured with multiple consecutive PRBs. The bandwidth of a resource pool can be greater than or less than 20MHz. In NR-U, the unit of LBT bandwidth is one RB set with 20MHz. If the resource pool in SL-U is (pre-) configured with one or multiple 20MHz, the channel access procedure and transmission mechanism in NR-U can be reused. One or multiple interlace RB can be used on one RB set which can meet the OCB requirements after performing the channel access procedure. If the resource pool in SL-U is (pre-) configured to be less than 20MHz or not an integer multiple of 20 MHz LBT bandwidth, there may be a situation that a transmission cannot occupy 80% of one certain LBT bandwidth which may not meet OCB requirements. In our view, the resource pool should be (pre-) configured with one or multiple 20MHz.
Proposal 1: The resource pool should be (pre-) configured with one or multiple RB sets in the frequency domain.
In NR SL, S-SSB slots, DL transmission slots, slots with not enough symbols for SL transmission, and reserved slots are excluded from a resource pool. So a resource pool consists of a set of logical slots which is (pre-) configured by bitmap. Because the value of bitmap can be “0”, the consecutive transmissions may be interrupted during COT. COT cannot be maintained and the probability of successful channel access is reduced. Therefore, the bitmap of SL resource pool in time domain should be all “1”.
Proposal 2: The bitmap of SL resource pool in time domain should be all “1”.
Interlace RB-based PSCCH/PSSCH transmission
At the last meeting, the following agreement about interlace RB-based PSCCH/PSSCH transmission was achieved.
	Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any
· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others
· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.


In Rel-16 NR V2X, sub-channel is the minimum granularity in the frequency domain for the sensing for PSSCH resource selection, which consists of contiguous PRBs only. One sub-channel includes 10, 12, 15, … or 100 PRBs, which is (pre-) configured per resource pool. So for the FRIV, only the lowest sub-channel index and sub-channel length indication is needed. In NR-U, two-level indication is introduced for frequency domain resource indication. X bits is used to indicate the interlace index and Y bits is used to indicate the RB set index.
In SL-U, we have support explicitly indicating the used sub-channel index(s) and RB set index(s). But, there is no consensus on whether the number of sub-channel(s) and RB set(s) for initial transmission and retransmission are the same or not. In our view, in order to ensure that the frequency domain resources used for initial transmission and retransmission are the same, the number of sub-channels for initial transmission and retransmission should be the same. However, the sub-channel positions for each transmission should not be restricted, and can be on one RB set or on multiple RB sets. Therefore, the number of RB sets for initial transmission and retransmission can be different. As shown in Figure 1, the frequency resources for the initial transmission are sub-channel # 0 and sub-channel # 1 on RB set # 0, and the frequency resources for the retransmission are sub channel # 0 on RB set # 0 and sub channel # 0 on RB set # 1.


[bookmark: _Ref127542486]Figure 1. Interlace RB-based PSCCH/PSSCH transmission
Proposal 3: Support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB.
If the definition of interlace structure in NR-U is reused, the number of PRB in an interlace is no less than 10. In one RB set, some interlaces contain 10 PRB and other interlaces contain 11 PRB for 15 kHz SCS. In SL-U, 1 sub-channel equals 1 or 2 interlace(s). Then, in one resource pool, the size of sub-channels are different which may impact TBS determination for different (re-) transmissions. Therefore, a reference number of PRBs for TBS determination was introduced at the last meeting.
	Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U, considering 1 sub-channel equals K interlace(s), support the followings:
· Option A: 
· TBS is determined based on a reference number of PRBs of one interlace within 1 RB set (denoted as N_ref), down-select one of the followings in RAN1#113:
· Option A1: N_ref is a fixed value, e.g., 10, 11
· Option A2: N_ref is (pre-)defined
· e.g., N_ref is the average number of PRBs per interlace, which is determined by total number of PRBs of the RP divided by the number of interlaces.
· Option A3: N_ref is (pre-)configured
· Option A4: N_ref is dynamically indicated by Tx UE
· Note: The number of PRBs within a sub-channel can be different among sub-channels in a single resource pool subject to (pre-)configuration.
· FFS: for TBS determination, whether/how to handle the impact of additional available  PRB(s) in intra-cell guard band(s) for PSCCH/PSSCH transmission across multiple RB sets


Among the multiple options in the agreement, option A3 and option A4 are more flexible compared to option A1 and option A2. However, Option A4 requires additional signaling overhead. Therefore, option A3 that N_ ref is (pre-)configured should be supported.
Proposal 4: Option A3 that N_ ref is (pre-)configured should be supported.
Contiguous RB-based PSCCH/PSSCH transmission
At the last meeting, we have discussed how to use the sub-channel(s) which include intra-cell guardband PRBs in contiguous RB-based PSCCH/PSSCH transmission. And the following agreement was achieved.
	Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U, regarding sub-channel(s) which include intra-cell guardband PRBs, down-select one or more of the followings in RAN1#113:
· Option 2: Such sub-channel(s) can be used for PSCCH/PSSCH transmission
· Note: PRBs within intra-cell guard band are not used for PSCCH transmission as per previous agreement
· Option 3: Such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission
· FFS details, e.g., conditions to apply the above Option(s)
· FFS impacts on definition of candidate resource, and resource selection



[bookmark: OLE_LINK2]For contiguous RB-based PSCCH/PSSCH transmission, the resource allocation in legacy R16 NR V2X is reused. As shown in figure 2, the sub-channel is indexed in the resource pool, and sub-channel#k and sub-channel#n are the two sub-channel which include intra-cell guardband PRBs. If there is no guardband, one PSCCH/PSSSCH can start in every sub-channel. But the PSCCH/PSSCH cannot start in the sub-channel which includes intra-cell guardband PRBs. If the transmission starts in sub-channel#k, there will be only partial sub-channel for one transmission. If the transmission start in sub-channel#n, there may not be enough PRBs for PSCCH mapping which will affect the resource mapping of PSCCH/PSSCH. Therefore, Such sub-channel(s) cannot be used for PSCCH transmission. The legacy resource exclusion procedure should be reused, then MAC should avoid selecting the candidate resource from sub-channel#k to sub-channel#n.


Figure 2. Contiguous RB-based PSCCH/PSSCH transmission
Proposal 5: Support option 3 that such sub-channel(s) cannot be used for PSCCH transmission, but can be used for PSSCH transmission.

Multiple starting symbols within a slot
At the last meeting, we have discussed the Tx UE and RX UE behavior on using 1st or 2nd starting symbol, and the following agreement was achieved.
	Agreement
Regarding Tx UE behavior, at least when it initiates a COT:
· For the 1st slot of a COT, the Tx UE chooses the earliest starting symbol for PSCCH/PSSCH transmission after clearing LBT.
· Note: in the same slot, Tx UE can use the 2nd starting symbol only if LBT fails at the 1st starting symbol
· FFS: whether/how to support that for the remaining slots of a COT, the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission.
· FFS applicable scenarios
· e.g., at least for MCSt with no greater than 16us gap
· e.g., at least for transmission with no greater than 16us gap from the previous transmission by any UE
· FFS: Rx UE behavior
FFS: COT sharing case



Regarding Tx UE behavior, the Tx UE can choose the 2nd starting symbol when it is failed to perform transmission in the 1st starting symbol due to LBT failure regardless of the 1st slot or remaining slots of a COT. There is no need to limit the behavior of TX UE. Moreover, even if TX UE chooses the 1st starting symbol for PSCCH/PSSCH transmission in the remaining slots of a COT, RX UE still needs to monitor the 1st and 2nd starting symbol. Because there may also be FDM’s transmissions of other TX UE, it cannot reduce the RX UE complexity.
Proposal 6: Don’t support that the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.
At the RAN1 #111 meeting, we have discussed Tx UE and RX UE behaviours for multiple starting symbols within a slot, and the following agreement was made.
	Agreement
For a slot with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· Regarding Tx UE behaviour:
· If PSCCH/PSSCH transmission starts from 1st starting symbol, down-select one of the followings
· Option 1: The PSCCH/PSSCH transmission has 2 symbols for AGC purpose
· Option 2: The PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Option 3: The PSCCH/PSSCH transmission has 1 or 2 symbol(s) for AGC purpose depending on conditions, FFS details
· If PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose
· Regarding Rx UE behaviour, down-select one of the followings:
· Option A: The Rx UE always monitors two AGC symbols in such slot
· Option B: The Rx UE monitors two AGC symbols in such slot by default, but could drop monitoring the 2nd AGC symbol at least if it detects a PSCCH/PSSCH transmission starting from the 1st starting symbol
· FFS details
· Option C: The Rx UE monitors two AGC symbols in such slot by default, but it is up to UE implementation whether to drop monitoring the 2nd AGC symbol
· Option D: It is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot



We have agreed that if PSCCH/PSSCH transmission starts from 2nd starting symbol, the PSCCH/PSSCH transmission has only 1 symbol for AGC purpose. But there is no consensus when PSCCH/PSSCH transmission starts from 1st starting symbol. In our view, the transmission from 1st and 2nd starting symbol of different TX UEs may be FDMed. If the transmission starting from 1st starting symbol has 1 symbols for AGC purpose, it will be affect the FDMed transmission from 2nd starting symbol.  
Proposal 7: If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has 2 symbols for AGC purpose.
In NR V2X, RX UE needs to blindly decode at each slot. In SL-U, 2 candidate starting symbols in a slot for a PSCCH/PSSCH transmission is supported. If RX UE performs blind decoding on each candidate starting symbol, the implementation complexity of UE will become much higher in terms of legacy SL. Therefore, considering the complexity of UE implementation, the option D should be supported.
Proposal 8: Regarding Rx UE behavior for 2 candidate starting symbols, it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot.

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



In NR V2X, the PSFCH resources are determined based on the mapping with PSSCH resources. In SL-U, considering the OCB requirements, the PSFCH capacity will sharply decrease if the interlace-based PSFCH transmission is used directly. If more than 6 CS pairs are introduced, the interference will increase. Therefore, Alt 2-3a cannot work well. For Alt 1-1b, each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s). Capacity issues can be alleviated but the PSFCH detection performance will decrease, because there are far more PRBs carrying redundant information than dedicated PRBs. In our view, Alt 3-2b is a simpler way to alleviate the capacity issue, and a reasonable K4 can be (pre-)configured to meet PSD requirements.
Proposal 9: Support Alt 3-2b that 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.
In Rel-16 SL, there is only one PSFCH symbol in a slot. And PSFCH is (pre-) configured periodically, with 1, 2, or 4 logical slot(s). For a PSSCH transmission, there is only one PSFCH resource for HARQ feedback. In SL-U, if the gap between a HARQ feedback occasion and the last transmission of current UE is larger than 16μs, UE should perform LBT before the PSFCH transmission. Then PSFCH cannot be transmitted if LBT fails. It has a great impact on the reliability and latency of SL-U transmission. Therefore, in order to mitigate the impact of LBT failure, multiple PSFCH transmission opportunities in SL-U should be supported. At the last meeting, the following agreement about PSFCH transmission was achieved. 
	Agreement
Regarding more than 1 PSFCH occasion per PSCCH/PSSCH transmission, support the followings:
· One PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s) via (pre-)configuration
· FFS value range of N
· FFS detailed design of such N associated candidate PSFCH occasion(s)
· E.g., they are in different slots of the same RB set, or in different RB sets of the same slot, or combination thereof, etc.
· E.g., whether PSSCH transmission and its related PSFCH occasion(s) are in the same RB set(s)
· FFS: whether to support that COT initiating UE can dynamically indicate which subset of the (pre-)configured PSFCH occasions within its COT are available for PSFCH transmissions. 
· FFS: whether other associated candidate PSFCH occasion(s) within its COT are used for PSSCH transmissions, and applicable scenarios.
· FFS: whether AGC issue and PSFCH/PSSCH collision issue exist, and whether/how to address them
· FFS other details
· E.g., how to meet the HARQ RTT restriction
· E.g., UE behavior on transmitting PSFCH
· E.g., how to avoid the risk of losing the COT if the COT is interrupted by periodic PSFCH occasions



In NR SL, PSFCH is (pre)- configured in the time domain, and PSFCH resource is determined through the mapping with corresponding PSSCH. For (pre-)configuration, the PSFCH resources determination in NR SL can be reused. For dynamical indication, different TX UEs determine PSFCH resources dynamically. It may impact the resource exclusion procedure, and there will exist PSFCH resources collision between different UEs. In our view, dynamical indication of PSFCH resources should not be supported in R18 SL-U. 
Proposal 10: Dynamical indication of PSFCH resources should not be supported.
We can consider increasing PSFCH transmission opportunities in the following three options.
· Option 1: Increase the number of PSFCH symbols in the same slot
In the current SL slot structure, there is only one PSFCH symbol in a slot, so we can consider enhancing the SL slot structure by adding an additional PSFCH symbol as shown in Figure 1 (a). Each PSSCH transmission has two corresponding PSFCH candidates in PSFCH symbol 1 and PSFCH symbol 2. When UE fails to transmit HARQ in PSFCH symbol 1 due to LBT failure, UE may obtain a new transmission opportunity in PSFCH symbol 2. This option will not increase the latency of SL-U transmission, but the enhancement of SL slot structure will bring many specification effects.
· Option 2: Increase the transmission opportunity of PSFCH in subsequent slots 
It can also be considered to increase additional frequency resources of PSFCH in the later PSFCH period, as shown in Fig. 1 (b). The PSFCHs corresponding to the PSSCHs of the current period are separated from that of the previous period by FDM. When UE fails to transmit HARQ in the current PSFCH period due to LBT failure, it may obtain a new transmission opportunity in the next period. This option may increase the transmission latency of SL-U, but it is relatively simple.
· Option 3: Increase the transmission opportunity of PSFCH on other LBT bandwidth
If SL-U supports wideband, increasing PSFCH transmission opportunities on other LBT bandwidth can also be considered, as shown in Figure 1 (c). Each PSSCH has multiple corresponding PSFCHs on different LBT bandwidths. For example, if UE fails LBT on LBT bandwidth 1 and succeeds LBT on LBT bandwidth 2, it can still transmit HARQ on the PSFCH of LBT bandwidth 2 successfully. But this option is only suitable for wideband.


(a) Option 1: Increase the number of PSFCH symbols in a slot


(b) Option 2: Increase the transmission opportunity of PSFCH in subsequent slots


(c) Option 3: Increase the transmission opportunity of PSFCH on other LBT bandwidth
Figure 1 PSFCH of SL-U
Proposal 11: 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.
In SL-U, MCSt and COT sharing are supported. Increasing the transmission opportunity of PSFCH may increase the probability of COT interruption, resulting in MCSt not working properly. As shown in Figure 2, UE has PSSCH1, PSSCH2, and PSSCH3 transmissions for MCSt within the COT. Due to the lack of PSFCH transmission requirements on slot n and slot n+1, the gap between the three PSSCH transmissions may be greater than 25μs. So, UE needs to perform Type1 LBT, which may interrupt the COT. To alleviate the issue of COT interruption caused by PSFCH, we can consider deactivating some (pre)- configured PSFCH resources. For example, for higher priority MCSt, it can be considered to deactivate PSFCH to improve the reliability of MCSt.


Figure 2 The impact on MCSt
Proposal 12: PSFCH occasion(s) can be (pre-)configured and dynamically deactivated for MCSt.

S-SSB design in SL-U
Considering the impact of LBT failure, additional candidate S-SSB occasions has been agreed. And the following agreement was made.
	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.
Working assumption
Additional candidate S-SSB occasions are excluded from resource pool


In Rel-16 NR SL, the slots used for S-SSB transmission are excluded from the resource pools. So, the resources for S-SSB transmission don’t need to be considered in the resource exclusion procedure of mode 2. 
For Alt 2, if the S-SSB resources in a resource pool are just reserved for S-SSB transmissions and the resources are (pre-) configured per resource pool, we think there is no difference with Alt1. If the S-SSB resources in a resource pool are indicated dynamically, it will bring a heavy workload on the S-SSB resource determination and indication. And, if the FDM transmission is supported between PSCCH/PSSCH and S-SSB, the sensing procedure of PSCCH/PSSCH in mode 2 will be impacted. Therefore, we support that additional candidate S-SSB occasions are excluded from resource pools.
Proposal 13: Confirm the working assumption that additional candidate S-SSB occasions should be excluded from resource pool as legacy NR V2X.
All candidate S-SSB occasions are excluded from resource pool, so regarding the number and location(s) of additional candidate S-SSB occasions, legacy NR SL design can be reused.
Proposal 14: Regarding the number and location(s) of additional candidate S-SSB occasions, reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS. 

How to maintain a COT with multiple RB sets
At the previous meeting, we have discussed that when the shared COT contains multiple RB sets and includes S-SSB, the COT will be interrupted, if the S-SSB only be transmitted in one RB set. Then some solutions were discussed. For example, the S-SSB repetition should be transmitted in other RB set(s). 
In our view, similar issues may also exist for PSSCH and PSFCH transmission within the COT containing multiple RB sets. As shown in Figure 3, UE1 initiates a COT and shares this COT with UE2. There is a PSFCH transmission of UE1/UE2 in the slot where UE1's third transmission occurs. Because PSFCH is only transmitted on RB set 2, the gap between the transmissions of UE1 and UE2 on RB set 1 is greater than 25μs. This COT may be interrupted in RB set 1. Similarly, in Figure 4, because the PSSCH transmission of UE2 only in RB set 2, the shared COT may be interrupted in RB set 2.


Figure 3 The COT was interrupted because of PSFCH transmission


Figure 4 The COT was interrupted because of PSSCH transmission
Therefore, we should consider the COT interruption issue caused by PSSCH, PSFCH, and S-SSB transmissions in a COT containing multiple RB sets. For example, for PSFCH and PSSCH transmission, we can consider alleviating this issue by transmitting dummy signals on other RB set(s). For S-SSB transmission, S-SSB repetition can be transmitted on other RB set(s).
Proposal 15: The COT interruption issue in a COT containing multiple RB sets caused by PSSCH, PSFCH, and S-SSB transmissions in partial RB set(s) should be discussed.
· For PSSCH and PSFCH transmissions, dummy signals can be transmitted on other RB set(s).
· For S-SSB transmission, S-SSB repetition can be transmitted on other RB set(s).

Conclusions
Proposal 1: The resource pool should be (pre-) configured with one or multiple of LBT bandwidth in the frequency domain.
Proposal 2: The bitmap of SL resource pool in time domain should be all “1”.
Proposal 3: Support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB.
Proposal 4: Option A3 that N_ ref is (pre-)configured should be supported.
Proposal 5: Support option 3 that such sub-channel(s) cannot be used for PSCCH transmission, and can be used for PSSCH transmission.
[bookmark: _GoBack]Proposal 6: Don’t support that the Tx UE only chooses the 1st starting symbol for PSCCH/PSSCH transmission for the remaining slots of a COT.
Proposal 7: If PSCCH/PSSCH transmission starts from 1st starting symbol, the PSCCH/PSSCH transmission has 2 symbols for AGC purpose.
Proposal 8: Regarding Rx UE behavior for 2 candidate starting symbols, it is up to UE implementation to monitor 1 or 2 AGC symbol(s) in such slot.
Proposal 9: Support Alt 3-2b that 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.
Proposal 10: Dynamical indication of PSFCH resources should not be supported.
Proposal 11: 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.
Proposal 12: PSFCH occasion(s) can be (pre-)configured and dynamically deactivated for MCSt.
Proposal 13: Confirm the working assumption that additional candidate S-SSB occasions should be excluded from resource pool as legacy NR V2X.
Proposal 14: Regarding the number and location(s) of additional candidate S-SSB occasions, reuse legacy NR SL design, and increase the available values in sl-NumSSB-WithinPeriod for each SCS. 
Proposal 15: The COT interruption issue in a COT containing multiple RB sets caused by PSSCH, PSFCH, and S-SSB transmissions in partial RB set(s) should be discussed.
· For PSSCH and PSFCH transmissions, dummy signals can be transmitted on other RB set(s).
· For S-SSB transmission, S-SSB repetition can be transmitted on other RB set(s).

References
RP-221938, “WID revision: NR sidelink evolution”, RAN #97-e 
Draft Report of 3GPP TSG RAN WG1 #112bis-e
R1- 2302602, “Discussion on Physical channel design of sidelink on unlicensed spectrum”
image2.emf
Sub-ch #k

Sub-ch #n

RB SET #0 RB SET #1

Guardband


Microsoft_Visio___1.vsdx
Sub-ch #k
Sub-ch #n
RB SET #0
RB SET #1
Guardband



image3.emf
PSFCH 1

PSFCH 2 PSSCH


Microsoft_Visio___2.vsdx
PSFCH 1
PSFCH 2
PSSCH



image4.emf
PSFCH 1

PSFCH 2

PSSCH


Microsoft_Visio___3.vsdx
PSFCH 1
PSFCH 2
PSSCH



image5.emf
PSSCH

PSFCH 1

PSFCH 2

20M

20M

LBT bandwidth 1

LBT bandwidth 2


Microsoft_Visio___4.vsdx
PSSCH
PSFCH 1
PSFCH 2
20M
20M
LBT bandwidth 1
LBT bandwidth 2



image6.emf
PSFCH 1

PSFCH 2

Slot n Slot n+2

Slot n+4

PSSCH 2

PSSCH 3

PSSCH 1

PSFCH 3


Microsoft_Visio___5.vsdx
PSFCH 1
PSFCH 2
Slot n
Slot n+2
Slot n+4
PSSCH 2
PSSCH 3
PSSCH 1
PSFCH 3



image7.emf
RB set 1

RB set 2

TX of 

UE 1

TX of 

UE 1

TX of 

UE 1

TX of 

UE 2

COT

The COT was 

interrupted in RB set 1

PSFCH


Microsoft_Visio___6.vsdx
RB set 1
RB set 2
TX of UE 1
TX of UE 1
TX of UE 1
TX of UE 2
COT
The COT was interrupted in RB set 1
PSFCH



image8.emf
RB set 1

RB set 2

TX of 

UE 1

TX of 

UE 1

TX of 

UE 1

TX of 

UE 2

COT

TX of 

UE 3

The COT was 

interrupted in RB set 1


Microsoft_Visio___7.vsdx
RB set 1
RB set 2
TX of UE 1
TX of UE 1
TX of UE 1
TX of UE 2
COT
TX of UE 3
The COT was interrupted in RB set 1



image1.emf
RB SET #0

RB SET #1

RB SET #0

RB SET #1

Initial Tx

Re Tx

Subchannel#0

Subchannel#1

Subchannel#0

Subchannel#1

Subchannel#0

Subchannel#1

Subchannel#0

Subchannel#0

Subchannel#0

Subchannel#0

Subchannel#0

Subchannel#0


Microsoft_Visio___.vsdx
RB SET #0
RB SET #1
RB SET #0
RB SET #1
Initial Tx
Re Tx
Subchannel#0
Subchannel#1
Subchannel#0
Subchannel#1
Subchannel#0
Subchannel#1
Subchannel#0
Subchannel#0
Subchannel#0
Subchannel#0
Subchannel#0
Subchannel#0



