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1. Introduction
At the RAN1#114 meeting [1], there was discussion on channel design framework in SL-U. In this contribution, we share our further views on remaining issues of channel design framework in SL-U.

2. Discussions
2.1. PSCCH/PSSCH structure – Maximum 2 candidate starting symbols
2.1.1. RX UE behavior
RX UE behavior has not been clearly decided yet for two candidate starting symbols. In SL system, TX UE’s channel condition is different among UEs due to hidden-node issue and thus from RX UE perspective, it is feasible to find TX from the 2nd starting symbol in any slot without PSFCH. That is, RX UE behavior should not be different based on COT condition.
Proposal 1:
· RX UE monitors TX from both the 1st starting symbol and the 2nd starting symbol in any slot with two starting symbols.
· Adopt the following TP for TS 38.214.
	[bookmark: _Toc29673248][bookmark: _Toc29673389][bookmark: _Toc29674382][bookmark: _Toc36645613][bookmark: _Toc45810663][bookmark: _Toc146791888]8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A, 2-B and 2-C nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
In any slot without PSFCH symbols, the UE attempts to decode PSSCH transmission starting from the second candidate starting symbol provided by startingSymbolSecond, if startingSymbolFirst and startingSymbolSecond are provided.




2.1.2. Processing time constraints
When TX is started from the 2nd starting symbol, timing of completing decoding of each channel would change. For example, PSSCH decoding timing may be later compared to the case where TX is started from the 1st starting symbol since decoding completion of the 1st SCI and the 2nd SCI will be later. Correspondingly, PSCCH/PSSCH to PSFCH slot offset should be larger than the existing sl-MinTimeGapPSFCH values. Besides, PSCCH location becomes later and thus PSCCH decoding timing will be later. Timing of obtaining reservation information becomes later correspondingly; hence ending timing of sensing window should be modified so that excessively small processing time is not required.
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Fig.1: Issue - existing processing time constraints with 2nd starting symbol
(upper: PSSCH to PSFCH, lower: sensing to exclusion)
Proposal 2:
· Update the following processing time constraints.
· PSCCH/PSSCH to PSFCH slot offset is sl-MinTimeGapPSFCH + 1.
· The last monitored PSCCH occasion for a resource selection is the first PSCCH occasion at the last slot within the sensing window.
· Adopt the following TPs for TS 38.213 and TS 38.214.
	38.213
[bookmark: _Toc146214477]16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, if startingSymbolFirst and startingSymbolSecond are provided, sl-MinTimeGapPSFCH is replaced to sl-MinTimeGapPSFCH + 1. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots.
<Unchanged parts omitted>

	38.214
[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376][bookmark: _Toc36645606][bookmark: _Toc45810655][bookmark: _Toc146791869]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
[bookmark: _Hlk26192698]2)	The sensing window is defined by the range of slots [), when the UE performs full sensing, where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur, and except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the last slot within the sensing window, if startingSymbolFirst and startingSymbolSecond are provided. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
When the UE performs periodic-based partial sensing, the UE shall monitor slots at , where  is a slot of the selected candidate slots and  is  converted to units of logical slot according to clause 8.1.7, except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the last slot earlier than , if startingSymbolFirst and startingSymbolSecond are provided. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
The value of  corresponds to sl-PBPS-OccasionReservePeriodList if (pre-)configured, otherwise, the values correspond to all periodicity from sl-ResourceReservePeriodList. 
	The UE monitors sensing occasion(s) determined by sl-Additional-PBPS-Occasion, as previously described, and not earlier than . For a given periodicity , the values of k correspond to the most recent sensing occasion earlier than if sl-Additional-PBPS-Occasion is not (pre-)configured, and additionally includes the value of k corresponding to the last periodic sensing occasion prior to the most recent one if sl-Additional-PBPS-Occasion is (pre-)configured.  is the first slot of the selected Y candidate slots of PBPS.
	When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled and , the contiguous partial sensing window is defined by the range of slots , except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the slot , if startingSymbolFirst and startingSymbolSecond are provided. n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots. The value of M is (pre-)configured with the sl-CPS-WindowPeriodic. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots. If sl-CPS-WindowPeriodic is not (pre-)configured, M equals to 31. 
	When the UE performs at least contiguous partial sensing and if , the contiguous partial sensing window is defined by the range of slots , except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the slot , if startingSymbolFirst and startingSymbolSecond are provided.  and  are both selected such that the UE has sensing results starting at least M consecutive logical slots before  and ending at  slots earlier than , where  is the first slot of the selected candidate slots. The value of M is (pre-)configured with the sl-CPS-WindowAperiodic. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots. If sl-CPS-WindowAperiodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.
<Unchanged parts omitted>




2.1.3. (Pre-)configuration parameters
In R16/17 SL, each parameter is (pre-)configured according to the starting symbol and the number of SL symbols. When two starting symbols are available, it would be difficult to optimize the parameters. For example, transmission starting from the 2nd starting symbol does not have sufficient number of resources compared to transmission starting from the 1st starting symbol. Then, one of possible solutions is to allow different number of PSCCH symbols. Three symbols PSCCH is used for transmission from the 1st starting symbol, and two symbols PSCCH is applied for transmission from the 2nd starting symbol. Similar discussion can be considered for other parameters.
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Fig.2: Example of separate parameters for two candidate starting symbols
Proposal 3:
· At least the following parameters are (pre-)configured for each of the 1st starting symbol and the 2nd starting symbol.
· SL-PSCCH-Config (e.g., sl-TimeResourcePSCCH, sl-FreqResourcePSCCH)
· SL-PSSCH-Config (e.g., sl-Scaling)
· SL-MinMaxMCS-List
· sl-PowerControl (e.g., sl-P0-PSSCH-PSCCH)
· SL-CSI-RS-Config (e.g., sl-CSI-RS-FirstSymbol)


2.2. PSFCH structure
2.2.1. Usage of multiple PSFCH occasions
	Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· FFS: Monitor: 
· Rx UE attempts to monitor candidate PSFCH occasion(s) until one PSFCH is detected or all candidate PSFCH occasion(s) are monitored. 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE receives PSFCH, Rx UE reports same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception to higher layers, otherwise re-ports NACK to higher layer.
· FFS: For groupcast option 1 (NACK only): 
· FFS: Monitor: 
· Rx UE attempts to monitor all candidate PSFCH occasions. 
· If NACK is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s).
· Report: 
· If Rx UE does not detect any PSFCH in all candidate PSFCH occasions, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.
· For groupcast option 2 (ACK/NACK): 
· FFS: Monitor: 
· Rx UE attempts to monitor PSFCH transmission occasions until PSFCH from all transmitters have been detected or all candidate PSFCH occasions are monitored. 
· If Rx UE detects PSFCH from one PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter. 
· Report: 
· If ACK has been detected from at least one PSFCH occasion of each of all expected PSSCH receivers, Rx UE reports ACK to higher layers; otherwise, reports NACK to higher layers.

Agreement
In “one PSCCH/PSSCH transmission has N associated candidate PSFCH occasion(s)”, regarding Rx UE behaviour on receiving PSFCH for a PSCCH/PSSCH transmission, support:
· For unicast: 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all candidate PSFCH occasion(s) 
· If one PSFCH is detected, Rx UE can omit monitoring following candidate PSFCH occasion(s), if any.
· PSFCH prioritization rule is used
· For groupcast option 2 (ACK/NACK): 
· Monitor: 
· Alt 1: Rx UE attempts to monitor all PSFCH transmission occasions. 
· If Rx UE detects PSFCH from a PSFCH transmitter, it can omit PSFCH detection for following PSFCH transmission occasions for this PSFCH transmitter, if any. 
· PSFCH prioritization rule is used


At the last meeting, PSFCH RX UE’s behavior was agreed as above captured. However, the current specifications seem not to include texts for the RX UE’s behavior. Spec change is necessary.
Besides, although it was agreed that RX UE ‘can’ omit RX according to conditions, a set of the agreements and the current specification text may be interpreted as NACK is reported from PHY to MAC if the omission is not applied and then no HARQ-ACK is received in the subsequent occasion(s), especially unicast case. The NACK report is not RAN1 intention; such a UE behavior should be avoided in specifications.
Proposal 4:
· Adopt the following TP for TS38.213,
· For RX UE’s behavior with respect to multiple PSFCH occasions per PSSCH.
· Not to report NACK to MAC layer if the omission is not applied and then no HARQ-ACK is received in the subsequent occasion(s).
	[bookmark: _Toc146214478][bookmark: _Toc45699243][bookmark: _Toc83289715]16.3.1	UE procedure for receiving PSFCH with control information 
<Unchanged parts omitted>
For operation with shared spectrum channel access, the UE attempts to monitor the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH transmission. When the PSFCH is associated with a SCI format 2-A with Cast type indicator field value of "10" or a SCI format 2-C, and if the PSFCH is detected in a PSFCH reception occasion, the UE can omit monitoring of the PSFCH in the remaining PSFCH reception occasion(s), if any. When the PSFCH is associated with a SCI format 2-A with Cast type indicator field value of "01", and for each identity  of UEs that the UE expects to receive corresponding PSSCHs as described in clause 16.3, if the PSFCH is detected in a PSFCH reception occasion, the UE can omit monitoring of the PSFCH for the UE in the remaining PSFCH reception occasion(s), if any.
For each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report to higher layers. For generating the HARQ-ACK information, the UE can be indicated by a SCI format to perform one of the following 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10" or a SCI format 2-C
-	for operation without shared spectrum channel access, report to higher layers HARQ-ACK information with same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception 
-	for operation with shared spectrum channel access, report to higher layers HARQ-ACK information with same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception(s) in  PSFCH reception occasion(s).
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 
-	report an ACK value to higher layers if the UE determines an ACK value from at least one PSFCH reception occasion from the number of PSFCH reception occasions in PSFCH resources corresponding to every identity  of UEs that the UE expects to receive corresponding PSSCHs as described in clause 16.3; otherwise, report a NACK value to higher layers
-	if the PSFCH reception occasion is associated with a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11"
-	report to higher layers an ACK value if the UE determines absence of PSFCH reception for the PSFCH reception occasion; otherwise, report a NACK value to higher layers
<Unchanged parts omitted>




2.2.2. Min time gap Z
There is an FFS with respect to Z value defined for resource selection restriction in MAC layer so that ‘transmission - HARQ feedback - retransmission’ procedure is appropriately performed for a single TB. In our view, wating for all of N occasions leads to latency performance degradation unnecessarily. It should be possible that PSSCH-TX UE can perform retransmission of a TB right after the initial PSFCH occasion. In this case, PSSCH-RX UE does not need to perform PSFCH-TX in the remaining PSCH occasions corresponding to the previous PSSCH-RX, as described in the figure below.
[image: ]
Fig.3: PSFCH TX vs retransmission
Proposal 5:
· For N PSFCH occasions per PSSCH,
· The min time gap Z is applied to the earliest PSFCH occasion.
· For a TB reception, when PSCCH/PSSCH RX UE does not perform PSFCH TX in any previous occasion and when the UE receives retransmission of the TB, the UE does not preform PSFCH TX in the remaining occasion(s) for the previous PSCCH/PSSCH RX.
· Adopt the following TP for TS 38.213.
	[bookmark: _Hlk146890376]16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots and the UE does not receive retransmission(s) of the TB associated with the PSFCH.
<Unchanged parts omitted>




2.2.3. Reference slot for PUCCH in mode 1
One additional FFS is an issue with respect to PUCCH transmission in mode 1. Earlier report to gNB may not reflect the exact situation in SL and lead to unnecessary scheduling. UE should wait for the last PSFCH occasion.
Proposal 6 (for conclusion):
· For N PSFCH occasions per PSSCH, the reference slot n for PUCCH in Mode 1 is the slot with the last PSFCH occasion.
· No spec change is necessary.


2.2.4. PSD limit vs multiple PSFCH TXs
PSFCH TX is designed such that PSD limit is satisfied. For instance, one or more PRBs within a common interlace may be dropped based on locations of K3 dedicated PRBs in type-2 PSFCH structure (Alt 1-1b). Meanwhile, the situation of multiple PSFCH TXs has not been considered so far. In SL, multiple PSFCH TXs can be transmitted at the same time. This will be maintained in SL-U. Then dedicated PRBs of multiple PSFCHs may violate PSD limit if further rule is not specified. An example is illustrated below. Two PSCH TXs are scheduled and the dedicated PRBs are within 1 MHz. Even though the common PRB that is close to these two dedicated PRBs is dropped, still two PRBs may violate PSD limit. 
[image: ]
Fig.4: PSD limit vs multiple PSFCH TXs
For the solution, at least the following two options can be considered, and other option may be found.
· Option 1: Drop PSFCH TX with lower priority in such a case.
· Option 2: Reduce power of PSFCH TX with lower priority in such a case.
Between Option 1 and Option 2, our preference is Option 1. This option is more simpler and further optimization would not be necessary.
Proposal 7:
· For Alt 1-1b PSFCH structure, when a UE would transmit multiple PSFCHs in the same PSFCH occasion and if more than one dedicated PRBs are within 1 MHz, the UE drops one or more PSFCHs with lower priority such that only one dedicated PRB exists within 1 MHz.
· Adopt the following TP for TS 38.213.
	16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded.
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, and if a UE would transmit the first PSFCH with priority  and the second PSFCH with priority  in the same PSFCH occasion, the first PSFCH transmission is dropped if  for  or  for  for any set of PRB  and PRB , where  is any PRB in the subset of  PRBs in a second interlace of the first PSFCH and  is any PRB in the subset of  PRBs in a second interlace of the first PSFCH.
<Unchanged parts omitted>




2.2.5. Issue on OCB requirement
For Alt 1-1b PSFCH, common PRB(s) is dropped based on the location of dedicated PRBs so that PSD limitation requirement is met. For such a case, OCB requirement is not met in some cases due to the drop procedure. To avoid it, the current R18 spec includes condition of ‘ for  or  for ’ for drop of dedicated PRB(s). 
However, UE behavior if the condition is not met is unclear in the current specification. There is no corresponding spec text. This means that UE will transmit both common PRB and dedicated PRB within the same 1 MHz if the condition is not met, which violates PSD limit. For the solution, we believe that it can be stated as an error case from spec impact perspective.
[image: ]
Fig.5: Issue on OCB requirement in Alt 1-1b PSFCH.
Proposal 8:
· A set of (pre-)configurations that result in violation of OCB requirement if common PRB drop is applied is not expected.
· Adopt the following TP for TS 38.213.
	16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded. UE does not expect the case where  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for .
<Unchanged parts omitted>




2.2.6. IUC in SL-U
In the discussion of R18 CR preparation at the last meeting, whether inter-UE coordination is available in SL-U or not was discussed but it seemed that companies had different preference and thereby no concrete text for IUC was prepared.
In our view, IUC should be available in SL-U as well unless critical problem is found. We spent much time for IUC in SL-U so that better reliability/latency performance is achieved. Although there is no explicit agreement for IUC in SL-U, it should not mean that IUC is precluded from SL-U resource pool. Otherwise, we need much more agreements for each feature, e.g., partial sensing/random selection are available or not, DRX is available or not, etc. For example, agreements for ‘PSSCH’ should be available for IUC scheme 1 and agreements for ‘PSFCH’ should be available for IUC scheme 2. 
Proposal 9 (for conclusion):
· IUC scheme 1/2 are applicable in SL-U.


2.2.7. Value range for K3
Value range of K3 for Alt 1-1b is an FFS point. In our view, higher flexibility is better since multiple PSFCH resource sets can be FDMed within the same slot, e.g., set for HARQ feedback and set for ICU scheme 2, and their performance requirement would be different.
Proposal 10:
· For Alt 1-1b PSFCH, value range of K3 is {1, 2, 3, 4, 5}.


2.2.8. Enhancement of IUC scheme 2
Although R17 IUC scheme 2 uses resource overlap only for conflict detection, inter-UE blocking due to LBT failure is also a kind of resource conflict that degrades system performance and thus should be avoided. 
Proposal 11:
· In IUC scheme 2 in SL-U, resource conflict is detected according to potential inter-UE blocking due to LBT failure.


2.2.9. Others
2.2.9.1. Power reduction of common PRBs
An FFS is whether to reduce power on common PRBs, but motivation is unclear for us. Due to PSD limit, power reduction of common PRBs does not boost power on dedicated PRBs; the power reduction seems not to result in any benefit while spec becomes more complex.
Proposal 12 (for conclusion):
· For Alt 1-1b PSFCH, not support power reduction on common PRBs.

2.2.9.2. Drop of common PRBs based on OCB requirement satisfaction
For the last FFS in the above agreement, our understanding of the intention is to achieve PSFCH structure similar to Alt 3-2b. However, drop of common PRBs does not boost power on dedicated PRBs due to PSD limit. Such a mechanism will result in complicated specification, which is not preferred. 
Proposal 13 (for conclusion):
· For Alt 1-1b PSFCH, not support drop of common PRBs even if the dedicated PRBs can already satisfy OCB requirement.
· Note: this does not revert the agreement to drop the common PRB when a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth.

2.2.9.3. Dynamic indication of PSFCH occasion
One FFS is whether dynamic indication of PSFCH occasion is supported for PSFCH transmission within the COT duration or not. We believe that dynamic indication causes too complicated PSFCH conflict avoidance, and the benefit is unclear. If PSFCH occasions not indicated by COT initiating UE are not used for PSSCH transmissions, no gain can be found. Meanwhile, if PSFCH occasions not indicated by COT initiating UE are used for PSSCH transmissions, PSSCH-PSFCH conflict and AGC issue occur since there is other COT initiating UE at the same time due to hidden node issue or FDMed transmission.
Proposal 14 (for conclusion):
· Not support dynamic indication of PSFCH occasion.


2.3. Dummy TX to avoid COT interruption
	Agreement
When neither COT initiating UE nor responding UE intends to transmit PSFCH on some PSFCH occasion(s) within a COT, to avoid COT interruption, select one or more of the followings:
· Option 1: COT initiating UE or responding UE transmits PSSCH on such PSFCH occasion(s)
· FFS details, e.g., how PSSCH Rx UE knows such transmission, etc.
· Option 2: COT initiating UE or responding UE transmits a PSFCH-like signal on such PSFCH occasion(s)
· FFS details, e.g., signaling design, etc.
· Option 3: no optimization for this case


2.3.1. Support or not
In SL, each PSFCH occasion is used only for PSFCH transmissions and thus any SL channels/signals other than PSFCH are not expected. Then, if all UEs’ PSSCH transmissions associated with a PSFCH occasion are not intended for HARQ feedback/IUC scheme 2 such as broadcast transmissions, no SL transmission occurs in the PSFCH occasion.
We believe that it is important to fill PSFCH occasion with some SL signal to keep COT as long as possible; otherwise, other system can start transmissions after channel access procedure within the duration of such a PSFCH occasion. At least either Option 1 or Option 2 should be supported.
Then among Option 1 and Option 2, Option 2 should be selected since PSSCH TX in a PSFCH occasion leads to significant spec impact. If Option 1 is adopted, it leads to lots of spec impacts such as TBS determination, DMRS mapping, alignment between TX UE and RX UE. In addition, detection of no TX in the PSFCH occasion may be inaccurate; a UE assumes no PSFCH TX, but actually other UE may perform HARQ feedback. Collisions between the two TXs should also be considered. Option 2 can avoid the collision by appropriate rule while Option 1 would not.
[image: ]
Fig.6: Issue in Option 1 – misdetection case of the existence of HARQ feedback
Observation 1:
· UE should transmit some signal in a PSFCH occasion if the UE detects no PSFCH TX is performed by any UE in the occasion.
· UE may miss the existence of PSFCH TX in a PSFCH occasion, e.g., due to hidden-node issue/half-duplex issue/etc. Resource conflict in such a case should be avoided.
Proposal 15:
· For COT interruption avoidance in each PSFCH occasion, support Option 2.


2.3.2. Signal structure/resource
For signal structure/resource determination of Option 2, the abovementioned misdetection issue should be considered carefully. Thus, we believe that when a UE performs Option 2, the UE should transmit a common interlace in Alt 1-1b of PSFCH structure. Common interlace in Alt 1-1b can be used by any UE and there is no transmitted information. Resource conflict due to the abovementioned misdetection issue does not have any impact on PSFCH detection performance. The common interlace will be (pre-)configured.
For a case where Alt 2-3a is (pre-)configured instead, the number of available resources is not sufficient. In this sense, (pre-)configured resource would not reasonable. Alternatively, an unused PSFCH resource randomly selected from resources associated with its own PSSCH transmission may be better.
When the legacy PSFCH structure is used e.g., in region without OCB requirement, there a lot of available PSFCH resources. Using a (pre-)configured resource would be the best way.
[image: ]
Fig.7: TX structure/resource in Option 2
Proposal 16:
· For Option 2 to avoid COT interruption in each PSFCH occasion, 
· For Alt 1-1b, a common interlace is used.
· For Alt 2-3b, an unused PSFCH resource randomly selected from resources associated with its own PSSCH transmission is used.
· For the legacy PSFCH structure, a (pre-)configured PRB is used.


2.3.3. Condition for TX
The above agreement including options does not mention concrete condition of TX. The current description is ambiguous. Concrete condition for TX of Option 2 should be agreed.
Proposal 17:
· A UE performs TX of Option 2 in a PSFCH occasion when at least one of the following condition is met:
· The UE is COT initiating UE, the UE does not perform in the PSFCH occasion, and the UE does not detect in SCI that at least one responding UE transmits in the PSFCH occasion.
· The UE is responding UE, the UE does not perform in the PSFCH occasion, and the UE does not detect in SCI that the COT initiating UE or any other responding UE transmits in the PSFCH occasion.


2.4. S-SSB structure
2.4.1. Condition of S-SSB TX in more than one RB set
Although a S-SSB TX can be mapped across multiple RB-sets above, for each RB-set other than anchor RB-set, Conditions to perform S-SSB TX and not to perform S-SSB TX has not been clarified. In our view, UE should not perform S-SSB TX in RB-set(s) when there is no necessity to obtain/keep COT in the RB-set(s). For example, a UE has no TX data provided from higher layer. In this case, what the UE should do is to transmit S-SSB in anchor RB-set only. Besides, the number M of RB-sets for a S-SSB TX would be not infinite but subject to UE capability. 
Proposal 18:
· For a S-SSB TX in multiple RB-sets, UE transmits S-SSB in M RB-set(s) other than anchor RB-set only when one or more of the following are met.
· A: there is an on-going COT in the RB-set
· B: the UE attempts to obtain a COT in the RB-set for its own transmission
· M is not greater than M_max, where M_max is subject to UE capability.
· Adopt the following TP for TS 38.213.
	[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329][bookmark: _Toc36498203][bookmark: _Toc45699231][bookmark: _Toc137056432]16.1	Synchronization procedures
<Unchanged parts omitted>
For operation with shared spectrum channel access, a UE attempts to transmit at least S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the anchor RB set. A UE can attempt to transmit S-SS/PSBCH blocks in non-anchor RB set(s) only when there has been an initiated or shared COT in the RB set or the UE attempts to initiate a COT in the RB set for its own transmission at the next slot of the S-SS/PSBCH transmission occasion. The UE applies CP extension to the first symbol of an S-SS/PSBCH block and within the first one or two symbols before the first symbol of the S-SS/PSBCH block according to an index [4, TS 38.211] provided by sl-CP-Extension-SSB.
<Unchanged parts omitted>




3. Conclusion
In this contribution, we discussed channel design framework in SL-U. Observations/Proposals are summarized as following: 
Proposal 1:
· RX UE monitors TX from both the 1st starting symbol and the 2nd starting symbol in any slot with two starting symbols.
· Adopt the following TP for TS 38.214.
	8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A, 2-B and 2-C, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A, 2-B and 2-C nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
In any slot without PSFCH symbols, the UE attempts to decode PSSCH transmission starting from the second candidate starting symbol provided by startingSymbolSecond, if startingSymbolFirst and startingSymbolSecond are provided.


Proposal 2:
· Update the following processing time constraints.
· PSCCH/PSSCH to PSFCH slot offset is sl-MinTimeGapPSFCH + 1.
· The last monitored PSCCH occasion for a resource selection is the first PSCCH occasion at the last slot within the sensing window.
· Adopt the following TPs for TS 38.213 and TS 38.214.
	38.213
16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, if startingSymbolFirst and startingSymbolSecond are provided, sl-MinTimeGapPSFCH is replaced to sl-MinTimeGapPSFCH + 1. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots.
<Unchanged parts omitted>

	38.214
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
2)	The sensing window is defined by the range of slots [), when the UE performs full sensing, where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur, and except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the last slot within the sensing window, if startingSymbolFirst and startingSymbolSecond are provided. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
When the UE performs periodic-based partial sensing, the UE shall monitor slots at , where  is a slot of the selected candidate slots and  is  converted to units of logical slot according to clause 8.1.7, except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the last slot earlier than , if startingSymbolFirst and startingSymbolSecond are provided. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
The value of  corresponds to sl-PBPS-OccasionReservePeriodList if (pre-)configured, otherwise, the values correspond to all periodicity from sl-ResourceReservePeriodList. 
	The UE monitors sensing occasion(s) determined by sl-Additional-PBPS-Occasion, as previously described, and not earlier than . For a given periodicity , the values of k correspond to the most recent sensing occasion earlier than if sl-Additional-PBPS-Occasion is not (pre-)configured, and additionally includes the value of k corresponding to the last periodic sensing occasion prior to the most recent one if sl-Additional-PBPS-Occasion is (pre-)configured.  is the first slot of the selected Y candidate slots of PBPS.
	When the UE performs periodic-based partial sensing and contiguous partial sensing with periodic reservation for another TB (sl-MultiReserveResource) enabled and , the contiguous partial sensing window is defined by the range of slots , except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the slot , if startingSymbolFirst and startingSymbolSecond are provided. n+TA is M consecutive logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots. The value of M is (pre-)configured with the sl-CPS-WindowPeriodic. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots. If sl-CPS-WindowPeriodic is not (pre-)configured, M equals to 31. 
	When the UE performs at least contiguous partial sensing and if , the contiguous partial sensing window is defined by the range of slots , except for the second PSCCH occasion in transmission starting from the second candidate starting symbol at the slot , if startingSymbolFirst and startingSymbolSecond are provided.  and  are both selected such that the UE has sensing results starting at least M consecutive logical slots before  and ending at  slots earlier than , where  is the first slot of the selected candidate slots. The value of M is (pre-)configured with the sl-CPS-WindowAperiodic. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots. If sl-CPS-WindowAperiodic is not (pre-)configured, M equals to 31. When the minimum M slots for CPS cannot be guaranteed and when , it is up to UE implementation to either continue with step 3) or perform random selection.
<Unchanged parts omitted>


Proposal 3:
· At least the following parameters are (pre-)configured for each of the 1st starting symbol and the 2nd starting symbol.
· SL-PSCCH-Config (e.g., sl-TimeResourcePSCCH, sl-FreqResourcePSCCH)
· SL-PSSCH-Config (e.g., sl-Scaling)
· SL-MinMaxMCS-List
· sl-PowerControl (e.g., sl-P0-PSSCH-PSCCH)
· SL-CSI-RS-Config (e.g., sl-CSI-RS-FirstSymbol)
Proposal 4:
· Adopt the following TP for TS38.213,
· For RX UE’s behavior with respect to multiple PSFCH occasions per PSSCH.
· Not to report NACK to MAC layer if the omission is not applied and then no HARQ-ACK is received in the subsequent occasion(s).
	16.3.1	UE procedure for receiving PSFCH with control information 
<Unchanged parts omitted>
For operation with shared spectrum channel access, the UE attempts to monitor the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH transmission. When the PSFCH is associated with a SCI format 2-A with Cast type indicator field value of "10" or a SCI format 2-C, and if the PSFCH is detected in a PSFCH reception occasion, the UE can omit monitoring of the PSFCH in the remaining PSFCH reception occasion(s), if any. When the PSFCH is associated with a SCI format 2-A with Cast type indicator field value of "01", and for each identity  of UEs that the UE expects to receive corresponding PSSCHs as described in clause 16.3, if the PSFCH is detected in a PSFCH reception occasion, the UE can omit monitoring of the PSFCH for the UE in the remaining PSFCH reception occasion(s), if any.
For each PSFCH reception occasion, from a number of PSFCH reception occasions, the UE generates HARQ-ACK information to report to higher layers. For generating the HARQ-ACK information, the UE can be indicated by a SCI format to perform one of the following 
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "10" or a SCI format 2-C
-	for operation without shared spectrum channel access, report to higher layers HARQ-ACK information with same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception 
-	for operation with shared spectrum channel access, report to higher layers HARQ-ACK information with same value as a value of HARQ-ACK information that the UE determines from the PSFCH reception(s) in  PSFCH reception occasion(s).
-	if the UE receives a PSFCH associated with a SCI format 2-A with Cast type indicator field value of "01" 
-	report an ACK value to higher layers if the UE determines an ACK value from at least one PSFCH reception occasion from the number of PSFCH reception occasions in PSFCH resources corresponding to every identity  of UEs that the UE expects to receive corresponding PSSCHs as described in clause 16.3; otherwise, report a NACK value to higher layers
-	if the PSFCH reception occasion is associated with a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11"
-	report to higher layers an ACK value if the UE determines absence of PSFCH reception for the PSFCH reception occasion; otherwise, report a NACK value to higher layers
<Unchanged parts omitted>


Proposal 5:
· For N PSFCH occasions per PSSCH,
· The min time gap Z is applied to the earliest PSFCH occasion.
· For a TB reception, when PSCCH/PSSCH RX UE does not perform PSFCH TX in any previous occasion and when the UE receives retransmission of the TB, the UE does not preform PSFCH TX in the remaining occasion(s) for the previous PSCCH/PSSCH RX.
· Adopt the following TP for TS 38.213.
	16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
If a UE receives a PSSCH in a resource pool and the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A/2-B/2-C has value 1 [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. For operation without shared spectrum channel access, the UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. For operation with shared spectrum channel access, the UE can attempt to transmit the PSFCH over a number of first  slots, provided by sl-candidatePSFCH-Occasions, that include PSFCH resources and are at least a number of slots, provided by sl-MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. The UE attempts to transmit PSFCH in a slot only when the UE fails to transmit PSFCH associated with the PSSCH in all previous slots for PSFCH within the  slots and the UE does not receive retransmission(s) of the TB associated with the PSFCH.
<Unchanged parts omitted>


Proposal 6 (for conclusion):
· For N PSFCH occasions per PSSCH, the reference slot n for PUCCH in Mode 1 is the slot with the last PSFCH occasion.
· No spec change is necessary.
Proposal 7:
· For Alt 1-1b PSFCH structure, when a UE would transmit multiple PSFCHs in the same PSFCH occasion and if more than one dedicated PRBs are within 1 MHz, the UE drops one or more PSFCHs with lower priority such that only one dedicated PRB exists within 1 MHz.
· Adopt the following TP for TS 38.213.
	16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded.
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, and if a UE would transmit the first PSFCH with priority  and the second PSFCH with priority  in the same PSFCH occasion, the first PSFCH transmission is dropped if  for  or  for  for any set of PRB  and PRB , where  is any PRB in the subset of  PRBs in a second interlace of the first PSFCH and  is any PRB in the subset of  PRBs in a second interlace of the first PSFCH.
<Unchanged parts omitted>


Proposal 8:
· A set of (pre-)configurations that result in violation of OCB requirement if common PRB drop is applied is not expected.
· Adopt the following TP for TS 38.213.
	16.3.0	UE procedure for transmitting PSFCH with control information
<Unchanged parts omitted>
For operation with shared spectrum channel access, when sl-PSFCH-Type = ‘type2’, a PRB  in the first interlace is excluded from the resources for a PSFCH transmission, if  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for , where PRB  and PRB  are the largest and smallest PRB indexes, respectively, in the resources for the PSFCH transmission assuming PRB  is excluded. UE does not expect the case where  for  or  for  for any PRB  in the PRB subset when the PRB subset is selected for PSFCH transmission, and  for  or  for .
<Unchanged parts omitted>


Proposal 9 (for conclusion):
· IUC scheme 1/2 are applicable in SL-U.
Proposal 10:
· For Alt 1-1b PSFCH, value range of K3 is {1, 2, 3, 4, 5}.
Proposal 11:
· In IUC scheme 2 in SL-U, resource conflict is detected according to potential inter-UE blocking due to LBT failure.
Proposal 12 (for conclusion):
· For Alt 1-1b PSFCH, not support power reduction on common PRBs.
Proposal 13 (for conclusion):
· For Alt 1-1b PSFCH, not support drop of common PRBs even if the dedicated PRBs can already satisfy OCB requirement.
· Note: this does not revert the agreement to drop the common PRB when a PRB of common interlace and a dedicated PRB locate within the same 1 MHz bandwidth.
Proposal 14 (for conclusion):
· Not support dynamic indication of PSFCH occasion.
Observation 1:
· UE should transmit some signal in a PSFCH occasion if the UE detects no PSFCH TX is performed by any UE in the occasion.
· UE may miss the existence of PSFCH TX in a PSFCH occasion, e.g., due to hidden-node issue/half-duplex issue/etc. Resource conflict in such a case should be avoided.
Proposal 15:
· For COT interruption avoidance in each PSFCH occasion, support Option 2.
Proposal 16:
· For Option 2 to avoid COT interruption in each PSFCH occasion, 
· For Alt 1-1b, a common interlace is used.
· For Alt 2-3b, an unused PSFCH resource randomly selected from resources associated with its own PSSCH transmission is used.
· For the legacy PSFCH structure, a (pre-)configured PRB is used.
Proposal 17:
· A UE performs TX of Option 2 in a PSFCH occasion when at least one of the following condition is met:
· The UE is COT initiating UE, the UE does not perform in the PSFCH occasion, and the UE does not detect in SCI that at least one responding UE transmits in the PSFCH occasion.
· The UE is responding UE, the UE does not perform in the PSFCH occasion, and the UE does not detect in SCI that the COT initiating UE or any other responding UE transmits in the PSFCH occasion.
Proposal 18:
· For a S-SSB TX in multiple RB-sets, UE transmits S-SSB in M RB-set(s) other than anchor RB-set only when one or more of the following are met.
· A: there is an on-going COT in the RB-set
· B: the UE attempts to obtain a COT in the RB-set for its own transmission
· M is not greater than M_max, where M_max is subject to UE capability.
· Adopt the following TP for TS 38.213.
	16.1	Synchronization procedures
<Unchanged parts omitted>
For operation with shared spectrum channel access, a UE attempts to transmit at least S-SS/PSBCH blocks in the slots including S-SS/PSBCH blocks in the anchor RB set. A UE can attempt to transmit S-SS/PSBCH blocks in non-anchor RB set(s) only when there has been an initiated or shared COT in the RB set or the UE attempts to initiate a COT in the RB set for its own transmission at the next slot of the S-SS/PSBCH transmission occasion. The UE applies CP extension to the first symbol of an S-SS/PSBCH block and within the first one or two symbols before the first symbol of the S-SS/PSBCH block according to an index [4, TS 38.211] provided by sl-CP-Extension-SSB.
<Unchanged parts omitted>
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