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Introduction
In this contribution, we discuss some remaining issues of NR sidelink evolution.
[bookmark: OLE_LINK1]Discussions
[bookmark: _Toc150174451]Support of sidelink on unlicensed spectrum
[bookmark: _Toc150174452]Channel access mechanism
SL transmissions “within the RB set(s)” of a shared COT
In a number of occasions in section 4.5.3 of TS 37.213, it is stated that a UE shall transmit PSCCH/PSSCH transmission(s) sharing a channel occupancy “within the RB set(s)” of a shared COT. Use of the word “within” here is prone to misunderstanding that a responding UE may use only a portion of the RB sets of a shared COT, which in our understanding is not the intention of COT sharing. We propose to replace all such “within” with “on”.
Proposal 1: Adopt the following TP#1 in TS37.213 section 4.5.3 to clarify that SL transmission(s) are “on the RB set(s)”, rather than “within the RB set(s)”, of a shared COT.
· Reason for change: In a number of occasions in section 4.5.3 of TS 37.213, it is stated that a UE shall transmit PSCCH/PSSCH transmission(s) sharing a channel occupancy “within the RB set(s)” of a shared COT. Use of the word “within” here is prone to misunderstanding that a responding UE may use only a portion of the RB sets of a shared COT.
· Summary of change: Clarify that SL transmission(s) are “on the RB set(s)”, rather than “within the RB set(s)”, of a shared COT.
· Consequences if not approved: Inaccurate description of how the RB set(s) of a shared COT are used.
	==== TP#1 (TS37.213 V18.1.0) ===
4.5.3	SL channel access procedures in a shared channel occupancy
[...]
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a unicast PSCCH/PSSCH transmission within on the  RB set(s), another UE may transmit unicast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within on the  RB set(s), if the destination and source IDs in the corresponding SL control information match the source and destination IDs, respectively, in the unicast PSCCH/PSSCH transmission carrying the channel occupancy information or match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type. Another UE may transmit groupcast or broadcast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within on the RB set(s), if the destination ID in the corresponding SL control information matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively.
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a groupcast or broadcast PSCCH/PSSCH transmission within on the RB set(s), another UE may transmit a groupcast or broadcast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within on the RB set(s), if the destination ID in the corresponding SL control information matches the destination ID in the groupcast or broadcast PSCCH/PSSCH transmission carrying the channel occupancy sharing information or matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively. Another UE may transmit unicast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within on the RB set(s), if the destination and source IDs in the corresponding SL control information match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type.
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission within on the RB set(s), another UE may transmit a S-SSB transmission(s) sharing the initiated channel occupancy within on the RB set(s).
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within on the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within on the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.


Channel access failure prior to the first candidate starting symbol
For a slot configured with two candidate starting symbols, a PSSCH transmission is supposed to use either only the first candidate starting symbol (as a “PSSCH starting symbol”), or only the second candidate starting symbol, but not both. However, according to the latest specs, LBT failure may be reported both for failure detected prior to the first candidate starting symbol and for failure detected prior to the second candidate starting symbol, which may unnecessarily substantially over-estimate the number of LBT failures.
Proposal 2: Adopt the following TP#2 in TS38.214 section 8.1.2.1 to clarify that LBT failure prior to the first candidate starting symbol in a slot with two candidate starting symbols shall not be reported.
· Reason for change: In a slot with two candidate starting symbols, both LBT failure prior to the first candidate starting symbol and LBT failure prior to the second candidate starting symbol are reported to higher layers, resulting in unnecessarily substantially over-estimation of the number of LBT failures. 
· Summary of change: Clarify that LBT failure prior to the first candidate starting symbol in a slot with two candidate starting symbols shall not be reported.
· Consequences if not approved: The number of LBT failures is unnecessarily substantially over-estimated in slot with two candidate starting symbols.
	==== TP#2 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
[…]
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1, except when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, there are 2 candidate starting symbols, given by startingSymbolFirst and startingSymbolSecond respectively, for PSSCH transmission for slots without PSFCH symbols; and there is one starting symbol, given by startingSymbolFirst, for PSSCH transmission for slots with PSFCH symbols. PSSCH resource allocation starts at the next symbol after each candidate starting symbol. In a slot, the UE may use the second candidate starting symbol, provided by startingSymbolSecond, only if it fails to access the channel prior to the first candidate starting symbol provided by startingSymbolFirst. In a slot with two candidate starting symbols, the UE shall not notify higher layers about a channel access failure prior to the first candidate starting symbol provided by startingSymbolFirst.


[bookmark: _Toc150174453]CPE
Following was agreed in RAN#114bis meeting,
	Agreement
Endorse the TP below for TS37.213
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.


When UE performs multiple SL transmissions, by selecting the highest CAPC value associated with multiple SL transmissions, the UE can occupy a channel for a longer time so that the need for additional channel access procedure can be reduced, which is beneficial for transmissions of multiple SL transmissions. Besides determining CAPC level for Multiple SL transmissions, in the case of MCSt for Multiple TBs, the UE also needs to consider to select a L1 priority value from associated Multiple TBs to determine CPE duration to be applied to the MCSt. Regarding selecting L1 priority from Multiple TBs, 3 options can be considered.
· Option 1 : The highest L1 priority value associated with the multiple TBs.
· Option 2 : The lowest L1 priority value associated with the multiple TBs.
· Option 3 : The L1 priority value corresponds to first slot associated with the multiple TBs.
In our understanding, a higher L1 priority value corresponds to a shorter CPE duration and a lower L1 priority value corresponds to a longer CPE duration. In the option 1 and option 3, there is a risk that a TB in the MCSt with a low priority value may be blocked by a transmission with a high priority value from another UE. For example, in Figure 1, a UE#1 performs MCSt carrying 2 TBs in slot#1 and slot#2, while a UE#2 performs a transmission in slot#1. As shown in the Figure 1, the L1 priority values of first TB and second TB in slot#1 and slot #2 from UE#1 are 7 and 1, respectively. The L1 priority value of the TB in slot#1 from UE#2 are 3. When the UE#1 and UE#2 initiate COT from slot#1 and determine CPE duration based on L1 priority, if the UE#1 selects L1 priority value according to option 1 or option 3, the UE#1’s transmission will be blocked by UE#2’s transmission. The UE#1 determine CPE duration associated with L1 priority value 7 according to option1 or option 3. The UE#2 determine CPE duration associated with L1 priority value 3. The UE#2 may have longer CPE duration than the UE#1. In this case, UE#1’s transmission with L1 priority value 1 in slot#2 would be blocked by UE#2’s transmission with L1 priority value 3.
[image: ]
Figure 1 : Blocking issue for MCSt of Multiple TBs.
To protect MCSt for Multiple TBs including lower L1 priority value, option 2 is preferred for MCSt of Multiple TBs. For example, in Figure 1, if the UE#1 determines the CPE duration based on L1 priority value 1 according to option 2, the UE#1’s transmission will not be blocked by the UE#2’s transmission.
Therefore, in the case of MCSt for Multiple TBs, it is preferred to determine CPE duration based on the lowest L1 priority value associated with Multiple TBs. This helps to protect transmission with low L1 priority value in MCSt.
Proposal 3: When UE performs Type 1 channel access for a MCSt carrying multiple TBs and selects CPE duration according to L1 priority, the lowest L1 priority value associated with the multiple TBs is used to determine CPE duration. And adopt the following to TP#3 in TS38.214.
· Reason for change: For MCSt, it was agreed to use the highest CAPC value for performing Type 1 channel access procedure. However, for the MCSt case, how to determine CPE duration according to priority of PSCCH/PSSCH is not specified. To protect MCSt for Multiple SL transmissions including high priority transmission, the highest priority among multiple SL transmissions should be used for determining CPE.
· Summary of change: Add a sentence to clarify that, for MCSt case, the highest priority among the associated priorities of the multiple SL transmissions is used for determining CPE duration.
· Consequences if not approved: It is not clear which priority of PSCCH/PSSCH among multiple SL transmissions is used for determining CPE duration.
	==== TP#3 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no resource reservation is transmitted or detected for the slot and any one of the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT. When a UE initiates a channel occupancy for multiple SL transmission over one slot or multiple consecutive slots, highest priority of the PSCCH/PSSCH among the associated priorities of multiple SL transmission is used for determining CPE for the channel occupancy.
< Unchanged parts are omitted >




In current Rel-18 specification, a UE determines a CPE based on its own sensing results. However, In Sidelink RA mode 1, a UE does not have sensing result on the resource where the UE performs PSCCH/PSSCH transmission so that the UE cannot determine the CPE starting position. Besides, it is not clear CPE is supported or not in sidelink RA mode 1. There is beneficial to support CPE for mode 1. If a UE cannot apply CPE for a transmission, the UE’s transmission may be blocked by other RAT’s transmission. If there is a gap between the end of the UE’s Type 1 channel access and the start of the UE’s transmission, there is a risk that other RAT starts to transmit during the gap. Then, the UE’s transmission is blocked and the UE performs Type 1 channel access again. So, to reduce the duration of gap, CPE also should be applied for mode 1. In mode 1, we support to use default CPE for a PSCCH/PSSCH transmission. In mode 1, gNB allocates the resources for the UEs and the resources may not overlap. So, to achieve FDM among the UEs, default CPE should be applied.
In other case, when a UE does not have its own sensing result and the UE receives a set of preferred resources from the other UE, the UE selects a resource from a set of preferred resources for PSCCH/PSSCH transmission. The UE does not have sensing result where the UE performs PSCCH/PSSCH transmission so that the UE cannot determine the CPE starting position. To cover the such case, when a UE transmits a PSCCH/PSSCH on the resource where the UE does not have sensing result, default CPE should be applied for the PSCCH/PSSCH transmission.
Proposal 4: When a UE transmits a PSCCH/PSSCH on the resource where the UE does not have sensing result, default CPE should be applied for the PSCCH/PSSCH transmission. And adopt the following to TP#4 in TS38.214.
· Reason for change: It is not specified that how to determine the CPE starting position when a UE performs PSCCH/PSSCH transmission on the resource where the UE does not perform sensing procedure.
· Summary of change: Add a sentence that, default CPE is applied for the PSCCH/PSSCH transmission where the UE does perform sensing procedure.
· Consequences if not approved: If a UE cannot apply CPE, the UE’s transmission may be blocked by other RAT. 
	==== TP#4 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no resource reservation is transmitted or detected for the slot and any one of the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text according to higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-SharedCOT, if no resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy, if the UE does not have its own sensing result, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, if the UE does not have its own sensing result, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-sharedCOT.
For operation with shared spectrum channel access in frequency range 1, for a PSSCH/PSCCH transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
- When gap between the PSSCH/PSCCH transmission and the previous SL transmission is 1 symbol, the index for Δ𝑖is set to '1'.
- When gap between the PSSCH/PSCCH transmission and the previous SL transmission is 2 symbols, the index for Δ𝑖is set to '3' for μ=1 and to 2 for μ=2.
< Unchanged parts are omitted >




Multi-channel access
In the last meeting, it was agreed that Type A and Type B multi-channel access procedure can be applied for S-SSB transmission on multiple RB set. However, in current TS37.213, S-SSB is not completely captured in the clause 4.5.6.1 and 4.5.6.2. We think it is needed to capture S-SSB completely.
Proposal 5: Adopt the following to TP#5 in TS37.213.
· Reason for change: S-SSB is not captured completely in the clause 4.5.6.1 and 4.5.6.2 in current TS37.213.
· Summary of change: Add S-SSB in the clause 4.5.6.1 and 4.5.6.2 in current TS37.213.
· Consequences if not approved: It is not clear Type A and Type B can be applied for S-SSB transmission on multiple channels.
	==== TP#5 (TS37.213 V18.1.0) ===
[bookmark: _Toc153443580]4.5.6.1	Type A multi-channel access procedures for PSFCH or S-SSB transmissions
The procedures described in this clause are applicable for PSFCH/S-SSB transmissions.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[bookmark: _Toc153443581]4.5.6.1.1	Type A1 multi-channel access procedures
Counter  as described in clause 4.5.1 is independently determined for each channel  and is denoted as . 
If the absence of any other technology sharing the channel cannot be guaranteed on a long term basis (e.g. by level of regulation), when the UE ceases transmission on any one channel , for each channel , the UE can resume decrementing  when idle sensing slots are detected either after waiting for a duration of , or after reinitializing , for performing channel access procedures, respectively. 
[bookmark: _Toc153443582]4.5.6.1.2	Type A2 multi-channel access procedures 
Counter  is determined as described in clause 4.5.1 for channel , and is denoted as , where  is the channel that has the largest  value. For each channel , .
When the UE ceases the PSFCH/S-SSB transmissions, on any one channel for which  is determined, the UE shall reinitialize  for all channels, respectively. 
[bookmark: _Toc153443583]4.5.6.2	Type B multi-channel access procedures for PSFCH or S-SSB transmissions
The procedures described in this clause are applicable for PSFCH/S-SSB transmissions.
A channel  is selected by the UE as follows:
-	the UE selects  by uniformly randomly choosing  from  before each transmission on multiple channels , or
-	the UE selects  no more frequently than once every 1 second,
where  is a set of channels on which the UE intends to transmit, , and  is the number of channels on which the UE intends to transmit PSFCH/S-SSB transmissions. 
To transmit on channel 
-	the UE shall perform channel access on channel  according to the procedures described in clause 4.5.1 with the modifications described in clause 4.5.6.2.1 or 4.5.6.2.2, for accessing the channel to perform PSFCH/S-SSB transmissions.
To transmit on channel , 
-	for each channel , the UE shall sense the channel  for at least a sensing interval  immediately before transmitting on channel , and the UE may transmit on channel  immediately after sensing the channel  to be idle for at least the sensing interval , for accessing the channel to perform PSFCH/S-SSB transmissions. The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .
The UE shall not transmit a transmission on a channel , , for a period exceeding  as given in Table 4.5-1, where the value of  is determined using the channel access parameters used for channel , for accessing the channel to perform PSFCH/S-SSB transmissions.
For the procedures in this clause, the channels of the set of channels  selected by the UE for PSFCH/S-SSB transmissions, is a subset of the RB sets in the (pre-)configured sidelink resource pool/BWP.



Following was agreed in RAN1 114bis meeting, 
	Agreement
After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· A channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6.3 is used.
· [bookmark: _Hlk149835752]When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.


A UE can perform multi-channel access procedures as described in clause 4.5.6.3. The UE can transmit PSCCH/PSSCH, S-SSB, PSFCH on multiple RB sets. And the UE can perform own subsequent transmission(S-SSB, PSFCH, PSCCH/PSSCH) within the Channel occupancy on multiple RB sets initiated by using multi-channel access procedures described in clause 4.5.6.3.
There are two methods for multi-channel access procedures. One method is Type 1 channel access procedure is used for each of the set of channels. The Other method is Type 1 channel access procedure is used for one of the set of channels and Type 2A channel access procedure is used for the channels where Type 1 channel access procedure is not used. When a UE performs Type 1 channel access procedure for multiple SL transmissions on a single channel, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure. Similarly, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets, it is preferable to use the highest CAPC value among the associated multiple SL transmission.
In our understanding, when a UE performs multi-channel access procedures and transmits multiple SL transmissions on multiple RB sets, it is not guaranteed that same RB sets are used for each SL transmissions. In the case of MCSt for multiple TBs, each resource selection procedure is performed independently. So, each TB may be allocated on different numbers of RB sets.
For example, in Figure 2, in the case of MCSt for multiple TBs, a UE#1 intends to transmit PSSCH(TB#1) in RB set #0 and RB set#1, and intends to transmit PSSCH(TB#2) in RB set#1. Where, CAPC value 1 is associated with PSSCH(TB#1), while CAPC value 3 is associated with PSSCH(TB#2). The UE#1 performs multi-channel access procedures to transmit multiple SL transmissions on RB set#0 and RB set#1.
[image: ]
Figure 2 : Multiple SL transmissions using multi-channel access procedures.
In Figure 2, to apply multi-channel access procedures, if the UE#1 performs Type 1 channel access procedure for RB set#0 and performs Type 2A channel access procedure in RB set#1, the UE#1 cannot transmit PSSCH(TB#2) within a channel occupancy in RB set#1. The UE#1 needs to perform Type 1 channel access procedures to transmit PSSCH(TB#2). If a CAPC value associated with a transmission is larger than a CAPC value used for initiating a channel occupancy, the transmission cannot be transmitted in the channel occupancy. In this case, the UE#1 initiates a channel occupancy associated with CAPC value 1 and transmit PSSCH(TB#1). The PSSCH(TB#2) is associated with CAPC value 3. To avoid unnecessary Type 1 channel access procedure, the highest CAPC value associated multiple SL transmission should be used for multi-channel access procedures.
In Figure 2, to apply multi-channel access procedure, if the UE#1 performs Type 1 channel access procedure for RB set#0 and RB set#1, CAPC value 1 is used for RB set#0 and CAPC value 3 is used for RB set#1. It will cause that COT duration in RB set#0 and COT duration in RB set#1 would be different. In the last meeting, it was agreed that channel occupancy time of each channel is the same.
To avoid unnecessary channel access procedure and different COT duration in different RB set, when a UE performs multi-channel access procedure and transmit multiple SL transmissions on multiple RB sets, the highest CAPC value among the associated CAPC values with the multiple SL transmissions should be used.
Proposal 6: Adopt the following to TP#6 in TS37.213.
· Reason for change: In the multi-channel access procedures for SL transmission, when a UE use Type 1 channel access procedure in a channel cj and use Type 2A channel access procedure on other channels ci, there is a case that the CAPC value to be used in Type 1 channel access in the channel cj may be lower than CAPC value associated with SL transmissions in other channels ci. In this case, the SL transmission with higher CAPC value cannot be transmitted in the initiated channel occupancy. The UE has to perform Type 1 channel access procedure to transmit the SL transmission with higher CAPC value, which may cause the SL transmission to be not successfully transmitted.
[image: ]

· Summary of change: Add a sentence to clarify that, the highest CAPC value among the associated CAPC values with the multiple SL transmissions on a set of channels C is used for a channel using Type 1 channel access procedure, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets.
· Consequences if not approved: When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions on a set of channels, a SL transmission in a channel ci, associated with higher CAPC value than the CAPC value to be used in Type 1 channel access in the channel cj cannot use the initiated channel occupancy.
	==== TP#6 (TS37.213 V18.1.0) ===
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and may be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
If a UE intends to transmit SL transmissions on a set of channels , the following is applicable: 
-	if Type 1 channel access procedure is used for SL transmissions on the set of channels ,
-	the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1,
-	if the channel frequencies of the set of channels  is a subset of the sets of channel frequencies defined in clause X.X in [2X], and 
-	if Type 2A channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.5.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may transmit on channel  using Type 1 channel access procedure as described in clause 4.5.1
-	the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with or selects SL resources.
-	[the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4. For determining  for channel , any PSSCH transmission that fully or partially overlaps with any channel  is used in the procedures described in clause 4.5.4.
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots on a set of channels, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for a channel using Type 1 channel access procedure.




Following is captured in the latest TS37.213 as bellow.
	4.5.6.3	Multi-channel access procedures for SL transmissions
…
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).


In the above, the term “set of RB sets ” is used for performing a multi-channel access procedure. Note that the term “RB set” is used for resource allocation. In TS 37.213, the term “channel” should be used sensing given channel includes not only RBs in an RB set but also RBs in guard bands. The definition of ‘channel’ in TS37.213 is shown as below.
	-	A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.


Proposal 7: Adopt the following TP#7 in TS 37.213 to change “a set of RB sets” to “a set of channels C” in multi-channel access procedures.
· Reason for change: Current specification described that UE performs a multi-channel access procedure for a set of RB sets. However, channel access procedure should be performed on channel which includes not only RBs in a “RB set” but also RBs in guard band.
· Summary of change: Modify “a set of RB sets” to “a set of channels C ”.
· Consequences if not approved: The bandwidth of channel sensing in the multi-channel access procedure is incorrect.
	==== TP#7 (TS38.214 V18.1.0) ===
[bookmark: _Toc146728092]4.5.6.3	Multi-channel access procedures for SL transmissions
< Unchanged parts are omitted >
After a UE successfully performs a multi-channel access procedure for a set of RB sets channels , a channel occupancy is initiated for the set of RB sets channels , and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
< Unchanged parts are omitted >



Physical channel design framework
Lowest RB set for PSCCH transmission
TS 38.213 Section 8.1.2.2 specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set herein could be misinterpreted as the lowest RB set in a resource pool. 
Proposal 8: Adopt the following TP#8 in TS38.214 section 8.1.2.2:
· Reason for change: Current specification specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set could be misinterpreted as the lowest RB set in a resource pool.
· Summary of change: Clarify that the lowest RB set where PSCCH locates is a lowest RB set among the multiple RB sets for its associated PSSCH transmission.
· Consequences if not approved: The lowest RB set where PSCCH locates is unclear.
	=== TP#8 (TS38.214 V18.1.0) ===
8.1.2.2	Resource allocation in frequency domain
The resource allocation unit in the frequency domain is the sub-channel.
The sub-channel assignment for sidelink transmission is determined using the "Frequency resource assignment" field in the associated SCI.
The lowest sub-channel for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted.
If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are not available for the PSSCH.
When PSSCH is transmitted on multiple RB sets, the corresponding PSCCH is located on the sub-channel with smallest index of the lowest RB set among the multiple RB sets.



PSSCH preparation procedure time
When NR-U was introduced in Rel-16, the following was agreed,
	Agreement:
· [...]
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· [...]


And this was specified in TS 38.214 as follows,
	[bookmark: _Toc36645595][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc29674365][bookmark: _Toc11352166][bookmark: _Toc20318056][bookmark: _Toc29673372][bookmark: _Toc146791858][bookmark: _Toc45810644]6.4	UE PUSCH preparation procedure time
[bookmark: _Hlk496824026][bookmark: _Hlk45746554]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and Koffset, if configured, and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], for the purpose of determining the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, the PDCCH candidate that ends later in time is used.
-	[...]
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211], otherwise .
-	[...]


For SL-U, a similar relaxation has to be done for PSSCH preparation procedure time in RA mode 1, in order not to increase the UE complexity due to applying CPE. Since the gNB is not aware of the actual CPE starting position of any particular PSSCH transmission, we propose to use a CPE starting position corresponding to the largest CPE duration for a given SCS configuration, as defined in Table 5.3.1-3 of TS 38.211.
Proposal 9: Adopt the following TP#9 in TS38.214 section 8.6:
· Reason for change: For SL-U, if the legacy PSSCH preparation procedure time as specified in clause 8.6 of TS 38.214 is reused “as is”, the time offset between the end of PDCCH reception and the start (of CPE) of the first scheduled PSSCH transmission would be reduced, imposing a more stringent requirement on PSSCH preparation procedure time for the UE comparing to Rel-16.
· Summary of change: A new factor “” is introduced for PSSCH preparation procedure time, in a similar way to what was done for PUSCH preparation procedure time in NR-U, except that a pre-defined CPE index is used for each SCS configuration, assuming the gNB is not aware of the actual CPE starting position of the PSCCH/PSSCH transmission.
· Consequences if not approved: An unintended more stringent requirement on PSSCH preparation procedure time is imposed on UE supporting RA mode 1 in SL-U.
	==== TP#9 (TS38.214 V18.1.0) ===
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH for dynamic grant or activating the SL configured grant type 2 was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211] with the index for  set to ‘6’ for , to ‘8’ for , and to ‘3’ for . Otherwise .
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2. 



PSFCH resource allocation in SL-U 
For unlicensed spectrum without OCB requirement, a UE would be (pre-)configured with contiguous RB based PSCCH/PSSCH transmission and PSFCH format 0 based PSFCH transmission in a resource pool. According to TS 38.213, within RB set k, the PSFCH resource allocation is determined based on the number of  sub-channels and the number of  PSSCH slots. However, the specification’s term regarding “the number of  sub-channels in RB-set k” appears ambiguous. For instance, as illustrated in the following example Figure, sub-channel 2 overlaps with two RB sets and intra-cell guard band, making it unclear whether the sub-channel 2 should be classified as a sub-channel in RB set 0 or in RB set 1. Moreover, same ambiguity also extends to the case where a sub-channel is not completed confined within RB set k but also overlaps with guard band. To resolve the ambiguity in current specification, a straightforward way would be to consider a sub-channel in RB set k if the RB set k is the lowest RB set among one or multiple RB sets that overlap with the sub-channel.
[image: ]

In addition, for operation with shared spectrum channel access and when sl-PSFCH-Type is not provided, the current specification lacks corresponding descriptions on how to determine candidate PSFCH resources associated with a PSSCH transmission, which is a crucial aspect that needs to be addressed.
Proposal 10: Adopt the following TP#10 in TS38.213 session 16.3.0: 
· Reason for change: 
1. For operation with shared channel access and when sl-PSFCH-Type is not provided, according to TS 38.213, within RB set k, the PSFCH resource allocation is determined based on the number of  sub-channels and the number of  PSSCH slots. However, the specification’s term regarding “the number of  sub-channels in RB-set k” appears ambiguous. For instance, as illustrated in the following example Figure, sub-channel 2 overlaps with two RB sets and intra-cell guard band, making it unclear whether the sub-channel 2 should be classified as a sub-channel in RB set 0 or in RB set 1. Moreover, same ambiguity also extends to the case where a sub-channel is not completed confined within RB set k but also overlaps with guard band. 
[image: ]

2. Inaccurate symbols  and  are used in TS 38.213 for operation with shared channel access and when sl-PSFCH-Type is not provided.
3. For operation with shared channel access and when sl-PSFCH-Type is not provided, the current specification TS38.213 lacks corresponding descriptions on how to determine candidate PSFCH resources associated with a PSSCH transmission. 
· Summary of change: 
1. Clarify that, regarding “the number of  sub-channels in RB-set k”, a sub-channel is in the  sub-channels in RB set k if the RB set k is the lowest RB set among one or multiple RB sets that overlap with the sub-channel.
2. Correct symbols  and  to  and .
3. Add descriptions to specify how to identify candidate PSFCH resources for a given PSSCH for operation with shared channel access and when sl-PSFCH-Type is not provided.  
· Consequences if not approved: 
1. PSFCH resource allocation within RB set k is ambiguous in terms of “the number of  sub-channels in RB-set k”.
2. Inaccurate symbols in specification.  
3. Incomplete procedure for determining candidate PSFCH resource for operation with shared channel access and when sl-PSFCH-Type is not provided.
	=== TP#10 (TS38.213 V18.1.0) ===
16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
For operation with shared spectrum channel access, when sl-PSFCH-Type is not provided and within RB-set , for the -th candidate PSFCH transmission occasion, , a UE determines a set of  PRBs in a resource pool based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for PSFCH transmission with HARQ-ACK information or conflict information, respectively. The UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels in RB-set , where the  sub-channels in RB-set k are those sub-channels whose lowest overlapping RB set is RB-set k, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
< Unchanged parts are omitted >
For operation without shared spectrum channel access, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.
For operation with shared spectrum channel access, when sl-PSFCH-Type is not provided, and for -th candidate PSFCH transmission occasion, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType, where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType
-	if sl-PSFCH-CandidateResourceType is indicated as startSubCH, , , and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is indicated as allocSubCH,  PRBs are associated with the  sub-channels of the corresponding PSSCH where sum is over all RB-sets including resources for the corresponding PSSCH and  is a number of sub-channels of the corresponding PSSCH in RB-set k
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.
For operation with shared spectrum channel access, when sl-PSFCH-Type is provided, and for the -th candidate PSFCH transmission occasion, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType
-	if sl-PSFCH-CandidateResourceType is indicated as startSubCH, , , and the  interlaces or PRB subsets are associated with the lowest sub-channel index within the RB-set with smallest index of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is indicated as allocSubCH,  and  where the sum is over all RB-sets including resources for the corresponding PSSCH, and the  combinations of interlaces and RB-sets or PRB subsets are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
< Unchanged parts are omitted >




PSFCH prioritization for RB set selection
The following was agreed in RAN1#115.
	Agreement
When a UE does not support PSFCH transmission over non-contiguous RB sets, the following belongs to PSFCH prioritization:
· UE selects contiguous RB set(s) including PSFCH(s) with smallest SL priority value. If there are more than one contiguous RB set(s) including PSFCH(s) with the same smallest priority value, it is up to UE implementation to select one contiguous RB set among them.


The above agreement was captured in TS 38.213 in the approved Editor’s CR [2] as follows,
	[bookmark: _Toc146214472][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29894883][bookmark: _Toc29917336][bookmark: _Toc36498211][bookmark: _Toc45699239]16.2.4.2	Simultaneous PSFCH transmission/reception
[...]
For operation with shared spectrum channel access, if a UE does not support PSFCH transmission in non-contiguous RB sets, the UE selects for PSFCH transmission any contiguous RB set(s) that include PSFCH with the smallest priority value.


The original intention of the above text for selection of RB set(s) was to make sure the PSFCH with highest priority order is always in a selected RB set. However, in case “PSFCH with the smallest priority value” is a PSFCH with conflict information, it has a priority order lower than any other PSFCH with HARQ-ACK information and therefore should not be used for selection of the RB set(s). Instead, “PSFCH with the smallest priority value” should only be chosen from PSFCHs with HARQ-ACK information.
Proposal 11: Adopt the following TP#11 in TS38.213 section 16.2.4.2 to clarify that PSFCH prioritization when selecting RB set(s) should only consider PSFCHs with HARQ-ACK information in case there is PSFCH(s) with HARQ-ACK information.
· Reason for change: The original intention of RB set selection based on “PSFCH with the smallest priority value” was to make sure the PSFCH with highest priority order is always in a selected RB set. However,“PSFCH with the smallest priority value” may be a PSFCH with conflict information, in which case its priority order is lower than any PSFCH with HARQ-ACK information, if any. Therefore, “PSFCH with the smallest priority value” should not be used as a criterion for selecting RB set(s). 
· Summary of change: Clarify that for “PSFCH with the smallest priority value” for selecting RB set(s), only PSFCHs with HARQ-ACK information are considered. Only when there is no PSFCH with HARQ-ACK information, “PSFCH with the smallest priority value” is used for selecting RB set(s).
· Consequences if not approved: In case a UE does not support PSFCH transmission in non-contiguous RB sets, PSFCH with highest priority order may not be in the selected RB set(s).
	==== TP#11 (TS38.213 V18.1.0) ===
16.2.4.2	Simultaneous PSFCH transmission/reception
[...]
For operation with shared spectrum channel access, if a UE does not support PSFCH transmission in non-contiguous RB sets, the UE selects for PSFCH transmission any contiguous RB sets that include PSFCH with the smallest priority value among the PSFCHs with HARQ-ACK information. If none of the  PSFCHs and none of the  PSFCHs provide HARQ-ACK information, the UE selects for PSFCH transmission any contiguous RB sets that include PSFCH with the smallest priority value.



SL RSSI measurement in case of two candidate starting symbols
In legacy SL, SL-RSSI is measured on a sub-channel in the frequency domain and the OFDM symbols configured for PSCCH/PSSCH in the time domain. However, in a resource pool configured with two candidate starting symbols, the actual OFDM symbols used for a PSCCH/PSSCH transmission may be autonomously determined by a TX UE, i.e., the information is not available at another UE performing SL-RSSI measurement in the slot. If the same SL-RSSI definition is used, the total received power may be underestimated (e.g., some UEs use the 1st candidate starting symbols while others use 2nd candidate starting symbols).
As informed by RAN4 in [3], the following was already agreed in RAN4#109:
	Agreement: 
· For congestion control purpose, SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol.


We propose to capture the above RAN4 agreement in the following TP#12.
Proposal 12: Adopt the following TP#12 in TS38.215 section 5.1.25 to specify that SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbol in a resource pool (pre-)configured with two candidate starting symbols.
· Reason for change: In legacy SL, SL-RSSI is measured on OFSM symbols configured for PSCCH/PSSCH in time domain. In Rel-18, two candidate starting symbols for PSCCH/PSSCH were introduced. Therefore, actual SL transmission may start from 2nd candidate starting symbol so that there may be no corresponding SL transmission prior to the 2nd candidate starting symbol. Besides, it was agreed in RAN4#109 that SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol. 
· Summary of change: Clarify that SL-RSSI is measured starting from the next symbol after the second candidate starting symbol when the SL BWP is configured with two candidate starting symbols.
· Consequences if not approved: The definition of SL-RSSI in SL-U does not accord with the RAN4 agreement.

	=== TP#12 (TS38.215 V18.1.0) ===
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the next symbol of the second candidate starting symbol when startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, or starting from the 2nd OFDM symbol otherwise.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	Sidelink






Non-preferred resources due to C-LBT failure
In RAN1#115, it was agreed to support IUC Scheme 1 for interlace RB based PSCCH/PSSCH transmission, as follows,
	Agreement
When interlace RB based PSCCH/PSSCH transmission is used, R17 SL inter-UE coordination Scheme 1 (preferred/non-preferred resources) is supported
· SCI format 2C is updated to include RB set related information


For determination of a non-preferred resource set, one missing part is that in clause 8.1.4A of TS 38.214, RB sets with consistent LBT (C-LBT) failure have not been considered (although this has been taken into account for resource selection for the UE’s own transmissions, and for determination of a preferred resource set which reused the text for resource selection for the UE’s own transmissions). We propose to clarify the use of C-LBT failure information also for determination of a non-preferred resource set.
Proposal 13: Adopt the following TP#13 in TS38.214 section 8.1.4A to clarify that resources with PRBs in RB set(s) with C-LBT failure are non-preferred resources.
· Reason for change: Consistent LBT failure has been considered in determination of resources in a preferred resource set, as well as in determination of resources for the UE’s own transmissions. However, it has not been considered in determination of resources in a non-preferred resource set. 
· Summary of change: Clarify that resources with PRBs in RB set(s) with C-LBT failure are non-preferred resources.
· Consequences if not approved: Some problematic resources may not be correctly included in a reported set of non-preferred resources.
	==== TP#13 (TS38.214 V18.1.0) ===
8.1.4A	UE procedure for determining a set of preferred or non-preferred resources for another UE's transmission
[...]
When determining a non-preferred resource set, the UE considers any resource(s) within the resource selection window, if indicated by a received explicit request, and satisfying at least one of the following conditions as non-preferred resource(s): 
[bookmark: _Hlk86966259]-	resource(s) indicated by a received [SCI format 1-A], satisfying at least one of the following criteria:
-	the RSRP measurement performed, according to clause 8.4.2.1, for the received [SCI format 1-A], is higher than  where  is the value of the priority field in the received [SCI format 1-A]. The internal parameter  is set to the corresponding value of RSRP threshold indicated by the k-th field in sl-ThresholdRSRP-Condition1-B-1-Option1List, where .
-	the UE is a destination UE of a TB associated with the received [SCI format 1-A] and the RSRP measurement performed, according to clause 8.4.2.1 for the received [SCI format 1-A], is lower than  where  is the value of the priority field in the received [SCI format 1-A]. The internal parameter  is set to the corresponding value of RSRP threshold indicated by the k-th field in sl-ThresholdRSRP-Condition1-B-1-Option2List, where .
-	resources(s) in slot(s) in which the UE does not expect to perform SL reception due to half duplex operation, if the UE is a destination UE of a TB for whose transmission the non-preferred resource set is being determined.
-	resource(s) overlapping with PRBs in any RB set, if applicable, where consistent LBT failure has been indicated.


Rate matching for 2nd stage SCI
For TBS determination in SL-U, a reference number of RBs per interlace () was introduced to address the issue that the number of allocated PRBs between initial transmission and retransmissions can be different for interlaced-based resource allocation. We notice that in determination of the number of coded modulation symbols for 2nd stage SCI, similar issue exists. Specifically, the number of coded modulation symbols for 2nd stage SCI with the assumption of  (i.e. ) is used for TBS determination in SL-U and  which represents the scheduled bandwidth of PSSCH transmission is a parameter involved in . To maintain the same  in TBS determination, the same  should be kept for different transmissions of one TB. Similarly, we propose to reuse  defined in TBS determination (i.e. clause 8.1.3.2 of TS38.214) for determination of the number of coded modulation symbols for 2nd stage SCI in SL-U.
Proposal 14: Adopt the following TP#14 in TS38.212 section 8.4.4 to specify that  in determination of the number of coded modulation symbols for 2nd stage SCI is the number  of allocated PRBs for the PSSCH according to clause 8.1.3.2 of TS38.214.
· Reason for change: As the number of PRBs per interlace/subchannel can be different, the number of scheduled PRBs between initial transmission and retransmissions can be different, leading different number of coded modulation symbols for 2nd stage SCI () and thus TBS between initial transmission and retransmissions of a TB.
· Summary of change: Clarify that  is the number  of allocated PRBs for the PSSCH according to clause 8.1.3.2 of TS38.214.
· Consequences if not approved: TBS between initial transmission and retransmissions of a TB can be different.
	==== TP#14 (TS38.212 V18.1.0) ===
[bookmark: _Toc146727703][bookmark: _Toc146188155]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth number  of allocated PRBs of PSSCH transmission according to clause 8.1.3.2 of TS38.214, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214].  is the number of symbols for SL PRS provided by the higher layer parameter numSym-SL-PRS-2ndStageSCI if the 2nd-stage SCI is SCI format 2-D, and  = 0 otherwise. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP,  = numRefSymbolLength - 2, where numRefSymbolLength is provided by higher layers. If higher layer parameter sl-PSFCH-Period = 2 or 4,  = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  
-	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
-	 is the coding rate as indicated by "Modulation and coding scheme" field in SCI format 1-A.
-	  is configured by higher layer parameter sl-Scaling.
The input bit sequence to rate matching is , where  is the number of coded bits.
Rate matching is performed according to Clause 5.4.1 by setting .
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.


IUC scheme 1
It was agreed to support both IUC scheme 1 and 2 for SL-U. For IUC request in scheme 1, the requesting UE indicates the number of used RB sets for interlaced-based resource allocation to the UE providing IUC contents. The related specs in TS38.212 is shown as follows. While corresponding text on indication of the number of used RB sets for determination of preferred resource set in the referred specs, i.e. 8.1.4A in TS38.214 is not specified yet.
	8.4.1.3	SCI format 2-C
[…]
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels - bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Resource reservation period - bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
-	Resource selection window location -  bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates a request for inter-UE coordination information providing preferred resource set and value 1 indicates a request for inter-UE coordination information providing non-preferred resource set, if higher layer parameter sl-DetermineResourceType is configured to 'ueb'; otherwise, 0 bit.
-	Padding bits.
For operation in a same resource pool, zeros shall be appended to SCI format 2-C of which 'Providing/Requesting indicator' field is set to 1 until the payload size equals that of SCI format 2-C of which 'Providing/Requesting indicator' field is set to 0.


Proposal 15: Adopt the following TP#15 in TS38.214 section 8.1.4A to specify that when determination of preferred resource set is triggered, the number of RB sets for interlaced RB resource allocation is provided by MAC layers.
· Reason for change: Indication of the number of RB sets for determination of preferred resource set to the physical layer for interlaced RB based resource allocation is not specified in IUC requesting SCI.
· Summary of change: Clarify that when determination of preferred resource set is triggered, the number of RB sets for interlaced RB based resource allocation is provided by MAC layers.
· Consequences if not approved: The physical layer is unable to obtain the number of RB sets for determination of preferred resource set.
	==== TP#15 (TS38.214 V18.1.0 (2023-12)) ===
[bookmark: _Toc155777454]8.1.4A	 UE procedure for determining a set of preferred or non-preferred resources for another UE's transmission
When this procedure is triggered, the following parameters are provided by the higher layer:
-	the resource pool from which the preferred or non-preferred resources are to be determined;
-	the resource selection window  within which the preferred or non-preferred resources are to be determined;
-	the resource set type (either preferred or non-preferred resource set);
-	if the resource set type indicates preferred set, then the higher layer additionally provides the following parameters:
-	L1 priority, ;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ; If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot is . If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'contiguousRB',  corresponds to the number of sub-channels within all used RB sets to be used for the PSCCH/PSSCH transmission in a slot. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'interlaceRB',  corresponds to the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot in each RB set;
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'interlaceRB', the number of used RB sets for one PSCCH/PSSCH transmission, LRBset;
-	the resource reservation period, , if present.
The value of  is determined by the UE according to clause 8.1.5.
<unchanged part omitted>


Note that SCI format 2-C and corresponding MAC CE (requesting/providing) in IUC scheme 1 should have the same contents on the number of sub-channels, number of RB sets, etc. Current MAC CE for IUC has not implemented the RB set related information yet.
Proposal 16: Send an LS to RAN2 informing to implement the RB set related information in the corresponding IUC MAC CEs.

In our understanding, MCSt can be applied for IUC scheme 1. By applying MCSt for IUC scheme 1, a UE can select multi-consecutive slot resource as preferred resource and reduce the number of performing Type 1 channel access. It is beneficial to reduce the number of performing Type 1 channel access. To perform MCSt in IUC scheme 1, a UE-A requests multi-consecutive slot preferred resource and indicates the number of consecutive slots by SCI format 2-C to UE-B. The UE-B receives SCI format 2-C indicating the number of consecutive slots for preferred resource from the UE-A and determines a set of multi-consecutive slot preferred resources. In current Rel-18 specification, the clause 8.1.4 of TS38.214, a candidate resource can be defined as candidate multi-slot resource if Nslot,MCSt is provided by higher layer. Same principle can be used for determining multi-consecutive slot preferred resource and Nslot,MCSt is indicated by SCI format 2-C in IUC scheme 1.
The field to indicate the number of slots for preferred resource in SCI format 2-C may be referred as ‘Number of slots’. In our understanding, the number of bits for ‘Number of slots’ can be defined by the same way with the number of bits for ‘Remaining COT duration’ in COT-SI(Sharing Information). ‘Remaining COT duration’ field can indicate the maximum remaining COT duration(i.e. 10ms) with the minimum required number of bits according to SCS. A requesting UE does not request the multi-consecutive slots which exceed the maximum COT duration(i.e. 10ms). The same definition with the ‘Remaining COT duration’ field can be used for the definition of the ‘number of slots’ field. And the number of bits for ‘Remaining COT duration’ field is 4bit for SCS 15kHz, 5bit for SCS 30kHz, 6bit for SCS 60kHz. The bit size is enough small. So, it is possible to add the new field instead of some padding bits. And the total number of bits does not change form current number of bits. The ‘Number of slots’ field can be added in SCI format 2-C by the same way with the number of bits for ‘Remaining COT duration’.
Proposal 17: Multi-Consecutive Slot transmission can be applied for IUC scheme 1 and the number of consecutive slots for MCSt is provided in SCI format 2-C to request the IUC information. And adopt the following to TP#16 in TS38.212.
· Reason for change: In SL-U, a UE can determine multi-consecutive slot transmission in sidelink RA mode 2. However, in IUC scheme 1, the current specification cannot support a UE to request multi-consecutive slots resource for a preferred resource. 
· Summary of change: add a field to indicate a number of consecutive slots for a preferred resource when SCI format 2-C is used for requesting preferred resources.
· Consequences if not approved: UE cannot request a preferred resource with multi-consecutive slots to the peer UE and multi-consecutive slot transmission is not well supported in IUC scheme 1.
	==== TP#16 (TS38.212 V18.1.0) ===
8.4.1.3	SCI format 2-C
[…]
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels - bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Resource reservation period - bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
-	Resource selection window location -  bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates a request for inter-UE coordination information providing preferred resource set and value 1 indicates a request for inter-UE coordination information providing non-preferred resource set, if higher layer parameter sl-DetermineResourceType is configured to 'ueb'; otherwise, 0 bit.
-	Number of consecutive slots -bits, if the higher layer parameter transmissionStructure- ForPSCCHandPSSCH in SL-BWP-Config is configured'; 0 bit otherwise.
-	Padding bits. 
For operation in a same resource pool, zeros shall be appended to SCI format 2-C of which 'Providing/Requesting indicator' field is set to 1 until the payload size equals that of SCI format 2-C of which 'Providing/Requesting indicator' field is set to 0.



Clarification on contiguous RB based resource allocation
The intra cell guard band PRBs between two adjacent RB sets can be used for PSSCH transmission only if the adjacent RB sets are both allocated. For contiguous RB based resource allocation, if the highest sub-channel overlaps with a single RB set and intra cell guard band PRBs, the UE transmits PSSCH only on the PRBs of the allocated sub-channels, except for the intra cell guard band PRBs. Corresponding specs is copied as follows.
	[bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc155777444][bookmark: _Toc29673233][bookmark: _Toc45810646][bookmark: _Toc36645597]8	Physical sidelink shared channel related procedures
[…]
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets, and the lowest RB of the sidelink resource pool is aligned with the lowest RB of lowest RB set in the resource pool, and the highest RB of the sidelink resource pool is aligned with the highest RB of highest RB set in the resource pool. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', and if more than 1 sub-channel is used for PSSCH transmission, when the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel. The set of slots that may belong to a sidelink resource pool is denoted by  where
[…]


It is noted that the specs text above does not cover the case shown as in Figure 3. 
[image: ]
Figure 3. PRBs for PSSCH transmission
Specifically, the highest sub-channel fully overlaps with intra cell guard band PRBs (i.e. not overlapping with any RB set). According to current specs, intra cell guard band PRBs within sub-channel #6 and #5 are not excluded for PSSCH transmission, thus current specs cannot cover the case. A simple way to incorporate the case above is to determine whether the highest RB of the highest sub-channel overlaps with intra cell guard band PRB or not. If so, it means not both adjacent RB sets are allocated and intra cell guard band PRBs are excluded accordingly.
Proposal 18: Adopt the following TP#17 in TS38.214 section 8 to specify that when the highest RB of the highest sub-channel of PSSCH overlaps with intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s) for contiguous RB based resource allocation.
· Reason for change: For contiguous RB based resource allocation, if the highest sub-channel fully overlaps with intra cell guard band PRBs, these PRBs within intra cell guard band cannot be used for PSSCH transmission while not being excluded.
· Summary of change: Clarify that when the highest RB of the highest sub-channel of PSSCH overlaps with intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s) for contiguous RB based resource allocation.
· Consequences if not approved: The PRBs within intra cell guard band can be used for PSSCH transmission if the allocated sub-channel with the highest index fully overlaps with intra cell guard band PRBs.
	==== TP#17 (TS38.214 V18.1.0 (2023-12)) ===
8	 Physical sidelink shared channel related procedures
<unchanged part omitted>
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets, and the lowest RB of the sidelink resource pool is aligned with the lowest RB of lowest RB set in the resource pool, and the highest RB of the sidelink resource pool is aligned with the highest RB of highest RB set in the resource pool. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', and if more than 1 sub-channel is used for PSSCH transmission, when the highest RB of the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s). The set of slots that may belong to a sidelink resource pool is denoted by  where
<unchanged part omitted>



Conclusion
In this contribution, we have discussed our views on NR sidelink evolution and have the following proposals.
Proposal 1: Adopt the following TP#1 in TS37.213 section 4.5.3 to clarify that SL transmission(s) are “on the RB set(s)”, rather than “within the RB set(s)”, of a shared COT.
· Reason for change: In a number of occasions in section 4.5.3 of TS 37.213, it is stated that a UE shall transmit PSCCH/PSSCH transmission(s) sharing a channel occupancy “within the RB set(s)” of a shared COT. Use of the word “within” here is prone to misunderstanding that a responding UE may use only a portion of the RB sets of a shared COT.
· Summary of change: Clarify that SL transmission(s) are “on the RB set(s)”, rather than “within the RB set(s)”, of a shared COT.
· Consequences if not approved: Inaccurate description of how the RB set(s) of a shared COT are used.
	==== TP#1 (TS37.213 V18.1.0) ===
4.5.3	SL channel access procedures in a shared channel occupancy
[...]
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a unicast PSCCH/PSSCH transmission within on the  RB set(s), another UE may transmit unicast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within on the  RB set(s), if the destination and source IDs in the corresponding SL control information match the source and destination IDs, respectively, in the unicast PSCCH/PSSCH transmission carrying the channel occupancy information or match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type. Another UE may transmit groupcast or broadcast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within on the RB set(s), if the destination ID in the corresponding SL control information matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively.
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a groupcast or broadcast PSCCH/PSSCH transmission within on the RB set(s), another UE may transmit a groupcast or broadcast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within on the RB set(s), if the destination ID in the corresponding SL control information matches the destination ID in the groupcast or broadcast PSCCH/PSSCH transmission carrying the channel occupancy sharing information or matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively. Another UE may transmit unicast PSCCH/PSSCH transmissions sharing the initiated channel occupancy within on the RB set(s), if the destination and source IDs in the corresponding SL control information match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type.
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission within on the RB set(s), another UE may transmit a S-SSB transmission(s) sharing the initiated channel occupancy within on the RB set(s).
When a UE initiates a channel occupancy to transmit SL transmission(s) within on a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within on the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within on the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.



Proposal 2: Adopt the following TP#2 in TS38.214 section 8.1.2.1 to clarify that LBT failure prior to the first candidate starting symbol in a slot with two candidate starting symbols shall not be reported.
· Reason for change: In a slot with two candidate starting symbols, both LBT failure prior to the first candidate starting symbol and LBT failure prior to the second candidate starting symbol are reported to higher layers, resulting in unnecessarily substantially over-estimation of the number of LBT failures. 
· Summary of change: Clarify that LBT failure prior to the first candidate starting symbol in a slot with two candidate starting symbols shall not be reported.
· Consequences if not approved: The number of LBT failures is unnecessarily substantially over-estimated in slot with two candidate starting symbols.
	==== TP#2 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
[…]
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1, except when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, there are 2 candidate starting symbols, given by startingSymbolFirst and startingSymbolSecond respectively, for PSSCH transmission for slots without PSFCH symbols; and there is one starting symbol, given by startingSymbolFirst, for PSSCH transmission for slots with PSFCH symbols. PSSCH resource allocation starts at the next symbol after each candidate starting symbol. In a slot, the UE may use the second candidate starting symbol, provided by startingSymbolSecond, only if it fails to access the channel prior to the first candidate starting symbol provided by startingSymbolFirst. In a slot with two candidate starting symbols, the UE shall not notify higher layers about a channel access failure prior to the first candidate starting symbol provided by startingSymbolFirst.



Proposal 3: When UE performs Type 1 channel access for a MCSt carrying multiple TBs and selects CPE duration according to L1 priority, the lowest L1 priority value associated with the multiple TBs is used to determine CPE duration. And adopt the following to TP#3 in TS38.214.
· Reason for change: For MCSt, it was agreed to use the highest CAPC value for performing Type 1 channel access procedure. However, for the MCSt case, how to determine CPE duration according to priority of PSCCH/PSSCH is not specified. To protect MCSt for Multiple SL transmissions including high priority transmission, the highest priority among multiple SL transmissions should be used for determining CPE.
· Summary of change: Add a sentence to clarify that, for MCSt case, the highest priority among the associated priorities of the multiple SL transmissions is used for determining CPE duration.
· Consequences if not approved: It is not clear which priority of PSCCH/PSSCH among multiple SL transmissions is used for determining CPE duration.
	==== TP#3 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no resource reservation is transmitted or detected for the slot and any one of the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT. When a UE initiates a channel occupancy for multiple SL transmission over one slot or multiple consecutive slots, highest priority of the PSCCH/PSSCH among the associated priorities of multiple SL transmission is used for determining CPE for the channel occupancy.
< Unchanged parts are omitted >




Proposal 4: When a UE transmits a PSCCH/PSSCH on the resource where the UE does not have sensing result, default CPE should be applied for the PSCCH/PSSCH transmission. And adopt the following to TP#4 in TS38.214.
· Reason for change: It is not specified that how to determine the CPE starting position when a UE performs PSCCH/PSSCH transmission on the resource where the UE does not perform sensing procedure.
· Summary of change: Add a sentence that, default CPE is applied for the PSCCH/PSSCH transmission where the UE does perform sensing procedure.
· Consequences if not approved: If a UE cannot apply CPE, the UE’s transmission may be blocked by other RAT. 
	==== TP#4 (TS38.214 V18.1.0) ===
8.1.2.1	Resource allocation in time domain
< Unchanged parts are omitted >
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no resource reservation is transmitted or detected for the slot and any one of the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text according to higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for Δ𝑖 [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-SharedCOT, if no resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy, if the UE does not have its own sensing result, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT.
For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, if the UE does not have its own sensing result, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-sharedCOT.
For operation with shared spectrum channel access in frequency range 1, for a PSSCH/PSCCH transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
- When gap between the PSSCH/PSCCH transmission and the previous SL transmission is 1 symbol, the index for Δ𝑖is set to '1'.
- When gap between the PSSCH/PSCCH transmission and the previous SL transmission is 2 symbols, the index for Δ𝑖is set to '3' for μ=1 and to 2 for μ=2.
< Unchanged parts are omitted >




Proposal 5: Adopt the following to TP#5 in TS37.213.
· Reason for change: S-SSB is not captured completely in the clause 4.5.6.1 and 4.5.6.2 in current TS37.213.
· Summary of change: Add S-SSB in the clause 4.5.6.1 and 4.5.6.2 in current TS37.213.
· Consequences if not approved: It is not clear Type A and Type B can be applied for S-SSB transmission on multiple channels.
	==== TP#5 (TS37.213 V18.1.0) ===
4.5.6.1	Type A multi-channel access procedures for PSFCH or S-SSB transmissions
The procedures described in this clause are applicable for PSFCH/S-SSB transmissions.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
4.5.6.1.1	Type A1 multi-channel access procedures
Counter  as described in clause 4.5.1 is independently determined for each channel  and is denoted as . 
If the absence of any other technology sharing the channel cannot be guaranteed on a long term basis (e.g. by level of regulation), when the UE ceases transmission on any one channel , for each channel , the UE can resume decrementing  when idle sensing slots are detected either after waiting for a duration of , or after reinitializing , for performing channel access procedures, respectively. 
4.5.6.1.2	Type A2 multi-channel access procedures 
Counter  is determined as described in clause 4.5.1 for channel , and is denoted as , where  is the channel that has the largest  value. For each channel , .
When the UE ceases the PSFCH/S-SSB transmissions, on any one channel for which  is determined, the UE shall reinitialize  for all channels, respectively. 
4.5.6.2	Type B multi-channel access procedures for PSFCH or S-SSB transmissions
The procedures described in this clause are applicable for PSFCH/S-SSB transmissions.
A channel  is selected by the UE as follows:
-	the UE selects  by uniformly randomly choosing  from  before each transmission on multiple channels , or
-	the UE selects  no more frequently than once every 1 second,
where  is a set of channels on which the UE intends to transmit, , and  is the number of channels on which the UE intends to transmit PSFCH/S-SSB transmissions. 
To transmit on channel 
-	the UE shall perform channel access on channel  according to the procedures described in clause 4.5.1 with the modifications described in clause 4.5.6.2.1 or 4.5.6.2.2, for accessing the channel to perform PSFCH/S-SSB transmissions.
To transmit on channel , 
-	for each channel , the UE shall sense the channel  for at least a sensing interval  immediately before transmitting on channel , and the UE may transmit on channel  immediately after sensing the channel  to be idle for at least the sensing interval , for accessing the channel to perform PSFCH/S-SSB transmissions. The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .
The UE shall not transmit a transmission on a channel , , for a period exceeding  as given in Table 4.5-1, where the value of  is determined using the channel access parameters used for channel , for accessing the channel to perform PSFCH/S-SSB transmissions.
For the procedures in this clause, the channels of the set of channels  selected by the UE for PSFCH/S-SSB transmissions, is a subset of the RB sets in the (pre-)configured sidelink resource pool/BWP.



Proposal 6: Adopt the following to TP#6 in TS37.213.
· Reason for change: In the multi-channel access procedures for SL transmission, when a UE use Type 1 channel access procedure in a channel cj and use Type 2A channel access procedure on other channels ci, there is a case that the CAPC value to be used in Type 1 channel access in the channel cj may be lower than CAPC value associated with SL transmissions in other channels ci. In this case, the SL transmission with higher CAPC value cannot be transmitted in the initiated channel occupancy. The UE has to perform Type 1 channel access procedure to transmit the SL transmission with higher CAPC value, which may cause the SL transmission to be not successfully transmitted.
[image: ]

· Summary of change: Add a sentence to clarify that, the highest CAPC value among the associated CAPC values with the multiple SL transmissions on a set of channels C is used for a channel using Type 1 channel access procedure, when a UE performs multi-channel access procedure to transmit multiple SL transmissions on multiple RB sets.
· Consequences if not approved: When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions on a set of channels, a SL transmission in a channel ci, associated with higher CAPC value than the CAPC value to be used in Type 1 channel access in the channel cj cannot use the initiated channel occupancy.
	==== TP#6 (TS37.213 V18.1.0) ===
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and may be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
If a UE intends to transmit SL transmissions on a set of channels , the following is applicable: 
-	if Type 1 channel access procedure is used for SL transmissions on the set of channels ,
-	the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1,
-	if the channel frequencies of the set of channels  is a subset of the sets of channel frequencies defined in clause X.X in [2X], and 
-	if Type 2A channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.5.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may transmit on channel  using Type 1 channel access procedure as described in clause 4.5.1
-	the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with or selects SL resources.
-	[the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4. For determining  for channel , any PSSCH transmission that fully or partially overlaps with any channel  is used in the procedures described in clause 4.5.4.
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
When a UE performs a multi-channel access procedure to initiate channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots on a set of channels, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for a channel using Type 1 channel access procedure.




Proposal 7: Adopt the following TP#7 in TS 37.213 to change “a set of RB sets” to “a set of channels C” in multi-channel access procedures.
· Reason for change: Current specification described that UE performs a multi-channel access procedure for a set of RB sets. However, channel access procedure should be performed on channel which includes not only RBs in a “RB set” but also RBs in guard band.
· Summary of change: Modify “a set of RB sets” to “a set of channels C ”.
· Consequences if not approved: The bandwidth of channel sensing in the multi-channel access procedure is incorrect.
	==== TP#7 (TS38.214 V18.1.0) ===
4.5.6.3	Multi-channel access procedures for SL transmissions
< Unchanged parts are omitted >
After a UE successfully performs a multi-channel access procedure for a set of RB sets channels , a channel occupancy is initiated for the set of RB sets channels , and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
< Unchanged parts are omitted >



Proposal 8: Adopt the following TP#8 in TS38.214 section 8.1.2.2:
· Reason for change: Current specification specifies that when PSSCH is transmitted on multiple RB sets, its corresponding PSCCH is transmitted in sub-channel with smallest index of the lowest RB set. However, the lowest RB set could be misinterpreted as the lowest RB set in a resource pool.
· Summary of change: Clarify that the lowest RB set where PSCCH locates is a lowest RB set among the multiple RB sets for its associated PSSCH transmission.
· Consequences if not approved: The lowest RB set where PSCCH locates is unclear.
	=== TP#8 (TS38.214 V18.1.0) ===
8.1.2.2	Resource allocation in frequency domain
The resource allocation unit in the frequency domain is the sub-channel.
The sub-channel assignment for sidelink transmission is determined using the "Frequency resource assignment" field in the associated SCI.
The lowest sub-channel for sidelink transmission is the sub-channel on which the lowest PRB of the associated PSCCH is transmitted.
If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are not available for the PSSCH.
When PSSCH is transmitted on multiple RB sets, the corresponding PSCCH is located on the sub-channel with smallest index of the lowest RB set among the multiple RB sets.




Proposal 9: Adopt the following TP#9 in TS38.214 section 8.6:
· Reason for change: For SL-U, if the legacy PSSCH preparation procedure time as specified in clause 8.6 of TS 38.214 is reused “as is”, the time offset between the end of PDCCH reception and the start (of CPE) of the first scheduled PSSCH transmission would be reduced, imposing a more stringent requirement on PSSCH preparation procedure time for the UE comparing to Rel-16.
· Summary of change: A new factor “” is introduced for PSSCH preparation procedure time, in a similar way to what was done for PUSCH preparation procedure time in NR-U, except that a pre-defined CPE index is used for each SCS configuration, assuming the gNB is not aware of the actual CPE starting position of the PSCCH/PSSCH transmission.
· Consequences if not approved: An unintended more stringent requirement on PSSCH preparation procedure time is imposed on UE supporting RA mode 1 in SL-U.
	==== TP#9 (TS38.214 V18.1.0) ===
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH for dynamic grant or activating the SL configured grant type 2 was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	For operation with shared spectrum channel access in FR1,  is calculated according to [4, TS 38.211] with the index for  set to ‘6’ for , to ‘8’ for , and to ‘3’ for . Otherwise .
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2. 



Proposal 10: Adopt the following TP#10 in TS38.213 session 16.3.0: 
· Reason for change: 
1. For operation with shared channel access and when sl-PSFCH-Type is not provided, according to TS 38.213, within RB set k, the PSFCH resource allocation is determined based on the number of  sub-channels and the number of  PSSCH slots. However, the specification’s term regarding “the number of  sub-channels in RB-set k” appears ambiguous. For instance, as illustrated in the following example Figure, sub-channel 2 overlaps with two RB sets and intra-cell guard band, making it unclear whether the sub-channel 2 should be classified as a sub-channel in RB set 0 or in RB set 1. Moreover, same ambiguity also extends to the case where a sub-channel is not completed confined within RB set k but also overlaps with guard band. 
[image: ]

2. Inaccurate symbols  and  are used in TS 38.213 for operation with shared channel access and when sl-PSFCH-Type is not provided.
3. For operation with shared channel access and when sl-PSFCH-Type is not provided, the current specification TS38.213 lacks corresponding descriptions on how to determine candidate PSFCH resources associated with a PSSCH transmission. 
· Summary of change: 
1. Clarify that, regarding “the number of  sub-channels in RB-set k”, a sub-channel is in the  sub-channels in RB set k if the RB set k is the lowest RB set among one or multiple RB sets that overlap with the sub-channel.
2. Correct symbols  and  to  and .
3. Add descriptions to specify how to identify candidate PSFCH resources for a given PSSCH for operation with shared channel access and when sl-PSFCH-Type is not provided.  
· Consequences if not approved: 
1. PSFCH resource allocation within RB set k is ambiguous in terms of “the number of  sub-channels in RB-set k”.
2. Inaccurate symbols in specification.  
3. Incomplete procedure for determining candidate PSFCH resource for operation with shared channel access and when sl-PSFCH-Type is not provided.
	=== TP#10 (TS38.213 V18.1.0) ===
16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
For operation with shared spectrum channel access, when sl-PSFCH-Type is not provided and within RB-set , for the -th candidate PSFCH transmission occasion, , a UE determines a set of  PRBs in a resource pool based on the -th indication provided by sl-PSFCH-RB-SetList or sl-RB-SetPSFCHList for PSFCH transmission with HARQ-ACK information or conflict information, respectively. The UE expects that different PRBs are (pre)configured for conflict information and HARQ-ACK information. For a number of  sub-channels in RB-set , where the  sub-channels in RB-set k are those sub-channels whose lowest overlapping RB set is RB-set k, and a number of PSSCH slots associated with a PSFCH slot that is less than or equal to , the UE allocates the  PRBs from the  PRBs to slot  among the PSSCH slots associated with the PSFCH slot and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 
< Unchanged parts are omitted >
For operation without shared spectrum channel access, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType,
-	if sl-PSFCH-CandidateResourceType is configured as startSubCH,  and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is configured as allocSubCH,  and the  PRBs are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.
For operation with shared spectrum channel access, when sl-PSFCH-Type is not provided, and for -th candidate PSFCH transmission occasion, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType, where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType
-	if sl-PSFCH-CandidateResourceType is indicated as startSubCH, , , and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is indicated as allocSubCH,  PRBs are associated with the  sub-channels of the corresponding PSSCH where sum is over all RB-sets including resources for the corresponding PSSCH and  is a number of sub-channels of the corresponding PSSCH in RB-set k
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.
For operation with shared spectrum channel access, when sl-PSFCH-Type is provided, and for the -th candidate PSFCH transmission occasion, a UE determines a number of PSFCH resources available for multiplexing HARQ-ACK or conflict information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by sl-NumMuxCS-Pair and, based on an indication by sl-PSFCH-CandidateResourceType
-	if sl-PSFCH-CandidateResourceType is indicated as startSubCH, , , and the  interlaces or PRB subsets are associated with the lowest sub-channel index within the RB-set with smallest index of the corresponding PSSCH 
-	if sl-PSFCH-CandidateResourceType is indicated as allocSubCH,  and  where the sum is over all RB-sets including resources for the corresponding PSSCH, and the  combinations of interlaces and RB-sets or PRB subsets are associated with the  sub-channels of the corresponding PSSCH
-	for conflict information, the corresponding PSSCH is determined based on sl-PSFCH-Occasion
< Unchanged parts are omitted >



Proposal 11: Adopt the following TP#11 in TS38.213 section 16.2.4.2 to clarify that PSFCH prioritization when selecting RB set(s) should only consider PSFCHs with HARQ-ACK information in case there is PSFCH(s) with HARQ-ACK information.
· Reason for change: The original intention of RB set selection based on “PSFCH with the smallest priority value” was to make sure the PSFCH with highest priority order is always in a selected RB set. However,“PSFCH with the smallest priority value” may be a PSFCH with conflict information, in which case its priority order is lower than any PSFCH with HARQ-ACK information, if any. Therefore, “PSFCH with the smallest priority value” should not be used as a criterion for selecting RB set(s). 
· Summary of change: Clarify that for “PSFCH with the smallest priority value” for selecting RB set(s), only PSFCHs with HARQ-ACK information are considered. Only when there is no PSFCH with HARQ-ACK information, “PSFCH with the smallest priority value” is used for selecting RB set(s).
· Consequences if not approved: In case a UE does not support PSFCH transmission in non-contiguous RB sets, PSFCH with highest priority order may not be in the selected RB set(s).
	==== TP#11 (TS38.213 V18.1.0) ===
16.2.4.2	Simultaneous PSFCH transmission/reception
[...]
For operation with shared spectrum channel access, if a UE does not support PSFCH transmission in non-contiguous RB sets, the UE selects for PSFCH transmission any contiguous RB sets that include PSFCH with the smallest priority value among the PSFCHs with HARQ-ACK information. If none of the  PSFCHs and none of the  PSFCHs provide HARQ-ACK information, the UE selects for PSFCH transmission any contiguous RB sets that include PSFCH with the smallest priority value.



Proposal 12: Adopt the following TP#12 in TS38.215 section 5.1.25 to specify that SL-RSSI measurement is performed on OFDM symbols corresponding to PSCCH/PSSCH transmissions using the 2nd candidate starting symbol in a resource pool (pre-)configured with two candidate starting symbols.
· Reason for change: In legacy SL, SL-RSSI is measured on OFSM symbols configured for PSCCH/PSSCH in time domain. In Rel-18, two candidate starting symbols for PSCCH/PSSCH were introduced. Therefore, actual SL transmission may start from 2nd candidate starting symbol so that there may be no corresponding SL transmission prior to the 2nd candidate starting symbol. Besides, it was agreed in RAN4#109 that SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol. 
· Summary of change: Clarify that SL-RSSI is measured starting from the next symbol after the second candidate starting symbol when the SL BWP is configured with two candidate starting symbols.
· Consequences if not approved: The definition of SL-RSSI in SL-U does not accord with the RAN4 agreement.
	=== TP#12 (TS38.215 V18.1.0) ===
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the next symbol of the second candidate starting symbol when startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, or starting from the 2nd OFDM symbol otherwise.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	Sidelink






Proposal 13: Adopt the following TP#13 in TS38.214 section 8.1.4A to clarify that resources with PRBs in RB set(s) with C-LBT failure are non-preferred resources.
· Reason for change: Consistent LBT failure has been considered in determination of resources in a preferred resource set, as well as in determination of resources for the UE’s own transmissions. However, it has not been considered in determination of resources in a non-preferred resource set. 
· Summary of change: Clarify that resources with PRBs in RB set(s) with C-LBT failure are non-preferred resources.
· Consequences if not approved: Some problematic resources may not be correctly included in a reported set of non-preferred resources.
	==== TP#13 (TS38.214 V18.1.0) ===
8.1.4A	UE procedure for determining a set of preferred or non-preferred resources for another UE's transmission
[...]
When determining a non-preferred resource set, the UE considers any resource(s) within the resource selection window, if indicated by a received explicit request, and satisfying at least one of the following conditions as non-preferred resource(s): 
-	resource(s) indicated by a received [SCI format 1-A], satisfying at least one of the following criteria:
-	the RSRP measurement performed, according to clause 8.4.2.1, for the received [SCI format 1-A], is higher than  where  is the value of the priority field in the received [SCI format 1-A]. The internal parameter  is set to the corresponding value of RSRP threshold indicated by the k-th field in sl-ThresholdRSRP-Condition1-B-1-Option1List, where .
-	the UE is a destination UE of a TB associated with the received [SCI format 1-A] and the RSRP measurement performed, according to clause 8.4.2.1 for the received [SCI format 1-A], is lower than  where  is the value of the priority field in the received [SCI format 1-A]. The internal parameter  is set to the corresponding value of RSRP threshold indicated by the k-th field in sl-ThresholdRSRP-Condition1-B-1-Option2List, where .
-	resources(s) in slot(s) in which the UE does not expect to perform SL reception due to half duplex operation, if the UE is a destination UE of a TB for whose transmission the non-preferred resource set is being determined.
-	resource(s) overlapping with PRBs in any RB set, if applicable, where consistent LBT failure has been indicated.



Proposal 14: Adopt the following TP#14 in TS38.212 section 8.4.4 to specify that  in determination of the number of coded modulation symbols for 2nd stage SCI is the number  of allocated PRBs for the PSSCH according to clause 8.1.3.2 of TS38.214.
· Reason for change: As the number of PRBs per interlace/subchannel can be different, the number of scheduled PRBs between initial transmission and retransmissions can be different, leading different number of coded modulation symbols for 2nd stage SCI () and thus TBS between initial transmission and retransmissions of a TB.
· Summary of change: Clarify that  is the number  of allocated PRBs for the PSSCH according to clause 8.1.3.2 of TS38.214.
· Consequences if not approved: TBS between initial transmission and retransmissions of a TB can be different.
	==== TP#14 (TS38.212 V18.1.0) ===
8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth number  of allocated PRBs of PSSCH transmission according to clause 8.1.3.2 of TS38.214, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214].  is the number of symbols for SL PRS provided by the higher layer parameter numSym-SL-PRS-2ndStageSCI if the 2nd-stage SCI is SCI format 2-D, and  = 0 otherwise. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP,  = numRefSymbolLength - 2, where numRefSymbolLength is provided by higher layers. If higher layer parameter sl-PSFCH-Period = 2 or 4,  = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  
-	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
-	 is the coding rate as indicated by "Modulation and coding scheme" field in SCI format 1-A.
-	  is configured by higher layer parameter sl-Scaling.
The input bit sequence to rate matching is , where  is the number of coded bits.
Rate matching is performed according to Clause 5.4.1 by setting .
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.



Proposal 15: Adopt the following TP#15 in TS38.214 section 8.1.4A to specify that when determination of preferred resource set is triggered, the number of RB sets for interlaced RB resource allocation is provided by MAC layers.
· Reason for change: Indication of the number of RB sets for determination of preferred resource set to the physical layer for interlaced RB based resource allocation is not specified in IUC requesting SCI.
· Summary of change: Clarify that when determination of preferred resource set is triggered, the number of RB sets for interlaced RB based resource allocation is provided by MAC layers.
· Consequences if not approved: The physical layer is unable to obtain the number of RB sets for determination of preferred resource set.
	==== TP#15 (TS38.214 V18.1.0 (2023-12)) ===
8.1.4A	 UE procedure for determining a set of preferred or non-preferred resources for another UE's transmission
When this procedure is triggered, the following parameters are provided by the higher layer:
-	the resource pool from which the preferred or non-preferred resources are to be determined;
-	the resource selection window  within which the preferred or non-preferred resources are to be determined;
-	the resource set type (either preferred or non-preferred resource set);
-	if the resource set type indicates preferred set, then the higher layer additionally provides the following parameters:
-	L1 priority, ;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ; If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot is . If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'contiguousRB',  corresponds to the number of sub-channels within all used RB sets to be used for the PSCCH/PSSCH transmission in a slot. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'interlaceRB',  corresponds to the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot in each RB set;
-	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to 'interlaceRB', the number of used RB sets for one PSCCH/PSSCH transmission, LRBset;
-	the resource reservation period, , if present.
The value of  is determined by the UE according to clause 8.1.5.
<unchanged part omitted>



Proposal 16: Send an LS to RAN2 informing to implement the RB set related information in the corresponding IUC MAC CEs.
Proposal 17: Multi-Consecutive Slot transmission can be applied for IUC scheme 1 and the number of consecutive slots for MCSt is provided in SCI format 2-C to request the IUC information. And adopt the following to TP#16 in TS38.212.
· Reason for change: In SL-U, a UE can determine multi-consecutive slot transmission in sidelink RA mode 2. However, in IUC scheme 1, the current specification cannot support a UE to request multi-consecutive slots resource for a preferred resource. 
· Summary of change: add a field to indicate a number of consecutive slots for a preferred resource when SCI format 2-C is used for requesting preferred resources.
· Consequences if not approved: UE cannot request a preferred resource with multi-consecutive slots to the peer UE and multi-consecutive slot transmission is not well supported in IUC scheme 1.
	[bookmark: _GoBack]==== TP#16 (TS38.212 V18.1.0) ===
8.4.1.3	SCI format 2-C
[…]
If the 'Providing/Requesting indicator' field is set to 1, all the remaining fields are set as follows:
-	Priority - 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on.
-	Number of subchannels - bits as defined in Clause 8.1.4A of [6, TS 38.214].
-	Number of RB sets -  bits as defined in Clause 8.1.4A of [6, TS 38.214] if the higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured to 'interlaceRB'; 0 bit otherwise.
-	Resource reservation period - bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured; 0 bit otherwise.
-	Resource selection window location -  bits as defined in Clause 8.1.4A of [6, TS 38.214], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
-	Resource set type - 1 bit, where value 0 indicates a request for inter-UE coordination information providing preferred resource set and value 1 indicates a request for inter-UE coordination information providing non-preferred resource set, if higher layer parameter sl-DetermineResourceType is configured to 'ueb'; otherwise, 0 bit.
-	Number of consecutive slots -bits, if the higher layer parameter transmissionStructure- ForPSCCHandPSSCH in SL-BWP-Config is configured'; 0 bit otherwise.
-	Padding bits. 
For operation in a same resource pool, zeros shall be appended to SCI format 2-C of which 'Providing/Requesting indicator' field is set to 1 until the payload size equals that of SCI format 2-C of which 'Providing/Requesting indicator' field is set to 0.



Proposal 18: Adopt the following TP#17 in TS38.214 section 8 to specify that when the highest RB of the highest sub-channel of PSSCH overlaps with intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s) for contiguous RB based resource allocation.
· Reason for change: For contiguous RB based resource allocation, if the highest sub-channel fully overlaps with intra cell guard band PRBs, these PRBs within intra cell guard band cannot be used for PSSCH transmission while not being excluded.
· Summary of change: Clarify that when the highest RB of the highest sub-channel of PSSCH overlaps with intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s) for contiguous RB based resource allocation.
· Consequences if not approved: The PRBs within intra cell guard band can be used for PSSCH transmission if the allocated sub-channel with the highest index fully overlaps with intra cell guard band PRBs.
	==== TP#17 (TS38.214 V18.1.0 (2023-12)) ===
8	 Physical sidelink shared channel related procedures
<unchanged part omitted>
For operation with shared spectrum channel access for frequency range 1, a sidelink resource pool can be (pre-)configured to include integer number of RB sets, and the lowest RB of the sidelink resource pool is aligned with the lowest RB of lowest RB set in the resource pool, and the highest RB of the sidelink resource pool is aligned with the highest RB of highest RB set in the resource pool. A UE can be configured with intra-cell guard bands according to the higher layer parameter intraCellGuardBandsSL-List. The configured intra-cell guard band PRBs between any two adjacent RB sets can be used only for PSSCH transmission, if and only if, the UE has successfully performed channel access procedure in both adjacent RB sets, and the UE uses both of these RB sets for PSSCH transmission. If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', and if more than 1 sub-channel is used for PSSCH transmission, when the highest RB of the highest sub-channel of PSSCH overlaps with a single RB set and intra-cell guard band PRBs, the UE can transmit PSSCH on the PRBs belonging to the allocated sub-channel(s) except for the intra-cell guard band PRBs within the highest sub-channel(s). The set of slots that may belong to a sidelink resource pool is denoted by  where
<unchanged part omitted>
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