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Introduction
RAN1 #111 made progresses on the channel access sub-agenda item of SL-U. The agreements touched upon fundamental aspects of channel access and triggered related further studies. The aspects are:
· Typ2 2A channel access for S-SSB and PSFCH,
· Performance metrics in evaluation methodology,
· Multi-channel access for PSFCH,
· Definition of reference duration for CW adjustments,
· CPE starting positions,
· Eligible transmissions over a shared COT.
Some other aspects were discussed without reaching an agreement:
· CAPC for PSFCH, 
· Mode 2 resource selection for MCSt,
· Granularity of persistent LBT failure report.

In order to progress the bring the feature to completion, we believe that it would be fundamental to further progress COT sharing and Mode 2 resource allocation enhancements including resource selection for MCSt. For this reason, at the core of this paper we present a new analysis on COT sharing in relation to the logical IDs used in initiator/responder transmission (Section 2.4). For Mode 2 resource allocation, we believe that multi-slot selection for multiple TBs should be supported (Section 2.7.1) and provide new analyses to stimulate the discussion on re-selection trigger enhancements (Section 2.7.1.1), impact of LBT parameters over selection window (Section 2.8.1), resource selection based on COT sharing (Section 2.8.2), impact of additional information (e.g., RB sets information) on MAC selection (Section 2.8.3), candidates report from PHY (2.8.4). We provide our position on persistent LBT failure granularity and impact on resource selection (Section 2.5). In the other sections we re-iterate and round up our position on other relevant topics.

The outline of this contribution to RAN1 #112 is as follows: 
· Type 1 channel access: 
· CAPC for PSFCH,
· CAPC for TDM mixtures of S-SSB, PSFCH, and PSCCH/PSSCH,
· CAPC table refinement,
· CW adjustment,
· Type 2A channel access for S-SSB and PSFCH, 
· Multi-channel access procedures,
· UE to UE COT sharing,
· Targets of COT sharing,
· Eligible responses in shared COT,
· COT sharing information,
· Impact and granularity of persistent LBT failure,
· CPE starting positions,
· Location of multiple CPE starting positions,
· S-SSB,
· PSFCH,
· PSCCH/PSSCH,
· MCSt,
· Mode 2 resource selection,
· MCSt in Mode 1,
· Optimizations for contiguous bursts,
· Other Mode 2 enhancements,
· LBT parameters and selection window,
· Resource selection based on COT sharing indication,
· Resource selection based on additional information,
· How to report candidates to MAC.
Discussion 
[bookmark: _The_starvation_problem]Type 1 channel access
CAPC for PSFCH
In  RAN1 #111 we discussed (without agreement) the CAPC for PSFCH using Type 1 channel access:Proposal 2-2 (II):
· For PSFCH transmission in SL-U, one of the following options is supported for the CAPC level (p)
· Option 1: Any CAPC level can be used (up to UE implementation)
· Option 2: CAPC level (p=1) is always used
· Option 3: Use same CAPC level as the associated PSSCH – same as in R16 for selecting PSFCH(s) to be transmitted due to limited UE capability
· Note, the CAPC level should be indicated in SCI
· FFS when UE transmit multiple PFSCH corresponding to different PSSCHs with different CAPC levels
· FFS when LBT sensing time longer than one GP symbol

[bookmark: b1]Observation 1: In NR-U, control information is sent with the highest priority . For example, in UL a UE can transmit a PUCCH or a PUSCH without UL-SCH with  
[bookmark: b2]Proposal 1: When Type 1 channel access is used to transmit a PSFCH,  can be used (Option 2).[TS 37.213, 4.2.1]
When a UE uses Type 1 channel access procedures for PUCCH transmissions or PUSCH only transmissions without UL-SCH, the UE shall use UL channel access priority class  in Table 4.2.1-1.

CAPC for mixture of S-SSB, PSFCH, and PSCCH/PSSCH
In NR-U Type 1 channel access, PUCCH uses the CAPC value , discovery bursts can use any CAPC value, and for PUSCH rules based on 5QI of QoS flows and content of TB (MAC CE, CCCH SDU, DCCH SDU) are provided in [4] . RAN2 already agreed on the CAPC for S-SSB () and on the rules for determination of CAPC when multiplexing SDUs
[RAN2 #120 agreement]
Similar to NR-U, to determine the CAPC of the SL TB when the CAPC is not indicated in the DCI:
	- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC is used; 
	- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used;
- Working assumption: The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.

In [3] the applicability of CAPC for data multiplexed in PDSCH is discussed: 
[TS 37.213, 4.1.1]
A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 

In this section we consider a TDM mixture of transmissions (e.g. for MCSt), and what CAPC value should be considered to operate a Type 1 channel access procedure for which the TDM mixture of transmission is allowable.
[bookmark: b3]Observation 2: When performing Type 1 channel access for a mixture of transmissions including PSFCH, S-SSB, and PSCCH/PSSCH, the UE follows NR-U approach and should select a CAPC that is applicable to all the transmissions. In practice, the lowest CAPC across all the transmissions should be used
[bookmark: b4]Proposal 2: When Type 1 channel access is used to transmit a mixture of PSFCH, S-SSB, and PSCCH/PSSCH, the lowest priority (i.e., the highest CAPC  value across all the transmissions) should be used.
CAPC table
In  RAN1 #110bis-e we had the following agreement on the CAPC table:Agreement
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases

Channel Access Priority Class (p)
mp
CWmin,p
CWmax,p
Tslmcot,p
allowed CWp sizes
1
2
3
7
2 ms
{3,7}
2
2
7
15
4 ms
{7,15}
3
3
15
1023
6ms [or 10 ms] 
{15,31,63,127,255,511,1023}
4
7
15
1023
6ms [or 10 ms]
{15,31,63,127,255,511,1023}
[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 


On the first FFS on the applicability of NOTE1 in the table:
[bookmark: b5]Observation 3: NR-U UL CAPC table supports the usage of Tslmcot,p=10ms forp=3,4 if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided [3]  
[bookmark: b6]Proposal 3: For SL CAPC table, support the usage of Tslmcot,p=10ms forp=3,4 if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided. 
On the second FFS about using  for :
[bookmark: b7]Observation 4: RAN2 #120 agreed on the CAPC for S-SSB to be . In NR-U the discovery burst (including the SSB) can be transmitted with any CAPC. When the CAPC  is used in NR-U, the value   can be used. It would make sense to not penalize the SL-U synchronization procedure by diverging from NR-U in this aspect.
[bookmark: b8]Proposal 4: When Type 1 channel access is performed for standalone S-SSB transmission (), the UE is allowed to use . 
CW adjustment
In RAN1 #111 we had the following agreement on the reference duration for CW adjustment:
Agreement
· SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either (one option to be selected later):
· Option 1a: 
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 1b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2a: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the time when UE updates the CW
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed

In our understanding NR-U defines the reference duration as the first slot in the latest COT where a transmission configured to receive Ack/Nack is found. The update rule is very simple: 
· If at least one Ack is received (gNB could FDM PDSCHs), then the CW is reset
· If all Nacks are received, then CW is doubled
· If a transmission configured to receive Ack/Nack can’t be found in latest COT, then the reference duration is not used and the CW is kept constant.
If the same principle is adopted in SL-U (which corresponds to down-selecting to Option 1a), the specification effort could be dramatically reduced since there is no need to define specific update rules for each cast, groupcast option, and HARQ-FB enabled/disabled. Yet, the CW adjustment based on Ack/Nack would be able to capture the interference level and react accordingly, and is compliant to ETSI regulation (see the box below [6] ).
[ETSI EN 301893, 4.2.7.3.2.7 (Initiating Device Channel Access Mechanism)]

7) When the Channel Occupancy has completed, and it has been confirmed that at least one transmission that
started at the beginning of the Channel Occupancy was successful, the Initiating Device proceeds with step 1)
otherwise the Initiating Device proceeds with step 8).

8) The Initiating Device may retransmit. If the Initiating Device does not retransmit the Channel Access Engine
shall discard all data packets associated with the unsuccessful Channel Occupancy and the Channel Access
Engine shall proceed with step 1). Otherwise, the Channel Access Engine shall adjust CW to
((CW + 1) × m) - 1 with m ≥ 2. If the adjusted value of CW is greater than CWmax the Channel Access Engine
may set CW equal to CWmax. The Channel Access Engine shall proceed with step 2).


Notably in NR-U there are no Nack-only transmission (groupcast option 1), so when ‘transmissions are not associated with explicit or implicit HARQ-ACK feedbacks’ are referenced (as in the box below, [3] , which discusses the condition to keep  constant), it is intended that the said transmissions are all the transmissions for which is not possible to receive Ack/Nack, meaning either a positive or negative acknowledgment.
[TS 37.213, 4.2.2.2]
If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority class  on a channel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as described above in this clause, the UE adjusts  before step 1 in the procedures described in clause 4.2.1.1, using the latest  used for any UL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class  has not been used for any UL transmission on the channel,  is used. 

In SL-U, for some transmissions it is not possible to determine success or failure. In particular, these transmissions are broadcast, unicast with HARQ-FB disabled, groupcast option 2 with HARQ-FB disabled, and groupcast option 1. We believe that it is not necessary for RAN1 to specify additional rules for update the CW to capture those cases. Therefore an updated  definition of the reference duration to include those transmissions seems unnecessary.
[bookmark: b9]Observation 5: For defining the SL reference duration for CW adjustment, Option 1a (find a PSSCH transmission configured to receive Ack/Nack HARQ FB) seems to be the only one in line with NR-U and ETSI regulation. Option 1b is non preferable since it would include groupcast option 1 transmissions and Option 2a is non preferable because it would include transmissions with HARQ FB disabled and broadcast, therefore specific cast-dependent handling would be needed to be specified. 
[bookmark: _Ref127267474][bookmark: b10]Proposal 5: For defining the SL reference duration for CW adjustment, Option 1a is supported, i.e., the reference duration corresponding to the latest channel occupancy can be defined as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least a transmission associated with Ack/Nack HARQ FB is performed.
Based on this definition of reference duration (Option 1a), we can consider a simple framework for CW adjustment, based on NR-U DL procedure principles (see Section 4.1.4.2 in [3] ):
1) Behavior for available reference duration (PSSCH transmission with Ack/Nack is found in latest COT)
a. Case of available Ack/Nack related to reference duration
b. Case of not available Ack/Nack related to reference duration
2) Behavior for unavailable reference duration
3) Additional rules 
For case (1), if the reference duration is defined as in Proposal 5, the CW adjustment from NR-U can be directly applied. In case (1a), NR-U behaves such as only one positive Ack is sufficient for resetting the CW, even for concurrent PDSCH to different UEs. This approach can work well with reference duration containing only unicast, only groupcast option 2, and concurrent unicast and groupcast option 2, and is exactly in line with NR-U.
[bookmark: b11]Observation 6: For a reference duration with unicast PSSCH with HARQ FB enabled, groupcast option 2 PSSCH with HARQ FB enabled, and concurrent unicast PSSCH and groupcast option 2 PSSCH with HARQ FB enabled, the approach considering the reception of at least one Ack to determine the reset of CW is exactly in line with the approach taken in NR-U. 
Therefore Option 2 in RAN1 #110bis-e is preferable for both the unicast and groupcast option 2 cases. In practice, the same procedure for when at least an Ack is available related to the reference duration can be applied from NR-U.
[bookmark: b12]Proposal 6: For the case where a reference duration is defined according to Proposal 5 and Ack/Nack HARQ FB is available after the last update of , if at least one HARQ FB is ‘Ack’, for every priority class  set , otherwise increase  for every priority class to the next higher allowed value. 
In case (1b), step 3 in the procedure outlined in Section 4.1.4.2 in [3]  can be taken as the baseline.
In case (2) NR-U does not perform any update to the contention window (see end of Sections 4.1.4.2 and 4.2.2.2 in [3] ). This is the case where in the previous COT it was not possible to identify transmissions associated with Ack/Nack HARQ FB. If the same approach is used in SL-U the CW is kept constant for the cases where in latest COT only the following transmissions were performed: PSFCH, S-SSB, broadcast PSSCH, groupcast option 1 PSSCH, groupcast option 2 PSSCH with HARQ FB disabled, unicast PSSCH with HARQ FB disabled.
[bookmark: b13]Observation 7: In NR-U, if it is not possible to identify a reference duration, i.e., if no transmissions configured to receive Ack/Nack HARQ FB are performed, the contention window is kept constant. In SL-U this maps to: PSFCH, S-SSB, broadcast PSSCH, groupcast option 1 PSSCH, groupcast option 2 PSSCH with HARQ FB disabled, unicast PSSCH with HARQ FB disabled.
[bookmark: b14]Proposal 7: If it is not possible to identify a reference duration for the latest COT, the reference duration is not used and for every priority class  use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Type 2A channel access for S-SSB and PSFCH

In  RAN1 #111 we had the following agreement on the applicability of Type 1 channel accessAgreement
· Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure

On the first FFS:[TS 37.213, 4.1.5]
=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and  otherwise.

[bookmark: b15]Observation 8: The EDT from DL NR-U can be reused. In particular, the parameter  is used to compute the EDT for discovery burst, while  is used otherwise.
[bookmark: b16]Proposal 8: For EDT adjustment procedure (all the channel access types) for S-SSB, the NR-U DL procedure can be reused, including the use of the parameter .
On the second FFS:[TS 38.213, 16.1]
A UE is provided, by sl-NumSSB-WithinPeriod, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames.
[TS 37.213, 4.1.2]
Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-unicast information, where the transmission(s) duration is at most , and the discovery burst duty cycle is at most .

[bookmark: b17]Observation 9: In NR-U, the observation period to ensure a duty cycle of 1/20 is not defined. It seems not necessary to define it for SL-U. If RAN1 decides to specify the observation period value, both  (the reference value for SCSt in ETSI regulations) or  (16 frames is the period over which the number of S-SSB is defined) can be acceptable values.
[bookmark: b18]Proposal 9: RAN1 discusses on whether a definition of observation period to ensure the duty cycle of 1/20 for usage of Type 2A channel access for S-SSB is needed. In the affirmative case, either  or  can be used.
On the third FFS:
[bookmark: b19]Observation 10: Joint support of Type 2A channel access for S-SSB and PSFCH seems to bring unnecessary complications to the design.
[bookmark: b20]Proposal 10: Type 2A channel access with limitations similar to NR-U (max duration 1 ms and max duty cycle 1/20) for PSFCH is not supported.
Multi-channel access
In  RAN1 #110bis-e we had the following agreement on multi-channel access procedure:Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation

In RAN1 #111 we had the following agreement on multi-channel access procedure:Agreement
· For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets

On the FFS points from the latest agreement:
[bookmark: b22]Observation 11: There seems to be no clear reasons to prohibit multi-channel access for PSFCHs on non-contiguous RB sets.
[bookmark: b23]Proposal 11: The use of DL multi-channel access procedure for PSFCH transmissions is not restricted to contiguous RB sets.
[bookmark: _Ref127198876]UE to UE COT sharing 
RAN1 discussed on several aspects related to COT sharing in NR-U in the past meetings. In our understanding the aspects to be addressed are the following:
1) Task 1: Determine which UEs are target of a COT sharing indication (identified as responder UEs)
2) Task 2: Determine the eligible transmissions for a responder UE over a shared COT
3) Determine the signaling necessary to carry out Task 1 and Task 2, i.e., the COT sharing information (COT-SI)
a. Content
b. Container
RAN1 #111 agreed on aspects related to Task 2, by determining for each SL channel and signal, what are the conditions to determine the transmission to be eligible for the shared COT. In RAN1 #111 agreement, eligibility is defined based on the initiator being a target of the responder’s transmission, and further discussions on what that exactly means are needed.
Before we provide our view on the three main aspects of COT sharing in the following subsections, we hereafter provide a few observations that in our opinion should drive the further specification work on the feature.
[bookmark: b24]Observation 12: Regarding COT sharing, while in Uu the relations between initiator and responder are well defined (gNb-UE communication where gNb is identified via C-RNTI and UE transmits only to gNb), in SL point-to-point or point-to-multipoint communications are related to logical IDs (e.g. source/destination ID pairs defines a unicast link and destination IDs defines a group of UEs in  groupcast and broadcast). 
[bookmark: _Ref126939206][bookmark: b25]Proposal 12: The concepts of target of COT sharing and eligible transmission over shared COT (a response needs to include the initiator as a destination) can be defined based on logical IDs.
Based on the principle of Proposal 12, the determination of being target of COT sharing and the eligibility of a responding transmission over a shared COT could be simply achieved by using the legacy logical IDs in the initiator’s transmission. This would limit the number of UEs targeted by the COT sharing indication, and would not achieve supporting COT sharing across different casts (cross-cast, since a UE may want to respond with a different cast) and sessions (cross-session, since a UE may want to respond with a different session ID within the same cast), which could limit the channel access efficiency and throughput. 
[bookmark: b26]Observation 13: The determination of being target of COT sharing and the eligibility of a responding transmission over a shared COT could be simply achieved by using the legacy logical IDs in the initiator’s transmission. To support COT sharing across different casts and sessions additional IDs may be needed.
[bookmark: b27]Proposal 13: Support COT sharing targeting multiple UEs, across cast types, and across different sessions (potentially different logical IDs within the same cast type) to maximize channel access efficiency and throughput.
To support cross-session and cross-cast COT sharing, the addition of (one or more) logical ID(s) in COT sharing information could provide a broader set of receiver UEs with the necessary information for broader responses (see Option 1 in Figure 2, and Figure 1).
[image: ]
[bookmark: _Ref127437992]Figure 1: Example of eligible responses over a shared COT base on detection of legacy and additional logical IDs.
[bookmark: b28]Observation 14: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
[bookmark: _Ref127456293][bookmark: b29]Proposal 14: Consider supporting additional logical ID(s) in COT sharing information.
In R16/R17 NR SL, there is no grouping of logical IDs related to communications with a given UE or a group of UEs. For unicast communications, each unicast source/destination ID pair is associated with an RRC connection. For groupcast and broadcast, there is no RRC connection, rather the destination ID used for communicating to a group is generated at the application layer. 
[bookmark: b30]Observation 15: A method for grouping  all the logical IDs related to communications with a COT initiating UE can be beneficial to support cross-cast and cross-session COT sharing.
A new ID related to a shared COT could be introduced and provided by a COT initiator UE alongside COT sharing information (see Option 2 in Figure 2). The new COT sharing ID is fixed by the COT initiating UE, and is mapped to a set of eligible logical IDs that can be used over the COTs for which COT-SI carries such an ID. The COT initiator UE will provide support for mapping any given COT sharing ID to a set of allowable logical IDs. The new ID could be recorded by receiver UEs that are target of COT sharing, which can also associate it with (map it to) known logical IDs used by the COT initiating UE in transmissions that carry such a COT sharing ID. In time, receiver UEs can construct a mapping between COT sharing IDs and logical IDs (see procedure in Figure 3). Whenever a receiver UE receives again the COT sharing ID, the set of mapped logical IDs that can be used for responses is known.
[bookmark: _Ref127456289][bookmark: b31]Proposal 15: Consider supporting a new COT sharing ID in COT sharing information
· COT sharing IDs can be generated from a COT initiator UE.
· Receiver UEs map COT sharing ID with logical IDs that the same COT-initiator UE has used in prior transmissions including COT-SI carrying such a COT sharing ID (e.g., a UE receiving a unicast PSSCH with COT sharing ID in COT-SI, can map the source/destination ID pair to the received COT sharing ID)
[image: ]
[bookmark: _Ref127437492]Figure 2: Logical IDs currently available in PSCCH/PSSCH from a COT initiator.

[image: ]
[bookmark: _Ref127437766]Figure 3: Example of procedure for mapping a COT sharing ID to logical IDs, and eligible responses over a shared COT base on detection of legacy logical IDs and the COT sharing ID.

[bookmark: _Ref127456354]Targets of COT sharing
Based on the principle of Proposal 12, the determination of being target of COT sharing and the eligibility of a responding transmission over a shared COT could be simply achieved by using the logical IDs in legacy fields of the initiator’s transmission. In this simple case that would require little specification work, the target of COT sharing corresponds to the target of PSSCH, and the only eligible response is performed with the same logical IDs in the initiator’s transmission. This corresponds to Alt1 COT sharing in previous agreements (‘a shared COT can be used only by the targets of PSSCH’).
a) Unicast from the initiator (Figure 4, left): the only target of the COT sharing is the receiver of the unicast PSSCH (legacy source/destination ID pair). To determine eligibility of a responding transmission only the same ID pair available in the initiator’s transmission can be used (e.g., for PSSCH response, only unicast with the same ID pair, but flipped over).
b) Groupcast/broadcast from the initiator (Figure 4, right): the targets of the COT sharing are the receivers of the groupcast/broadcast PSSCH (legacy destination ID). To determine eligibility of a responding transmission only the same legacy destination ID available in the initiator’s transmission can be used (e.g., for PSSCH response, only groupcast/broadcast with same destination ID).
[image: ]
[bookmark: _Ref127456125]Figure 4: Logical IDs currently available in PSCCH/PSSCH from a COT initiator. Red text indicates the relevant fields for determining being a target of a transmission in unicast, and groupcast/broadcast cases, respectively.
Going one step further, additional IDs in COT-SI can be considered to support cross-cast and cross-session COT sharing, in the form of additional logical IDs (as in Proposal 14) and in the form of additional COT sharing ID (as in Proposal 15). This corresponds to Alt2 COT sharing in previous agreements (‘a shared COT can be used by the targets of COT sharing information’).
[bookmark: b32]Proposal 16: Support determining that a receiving UE is the target of COT sharing (is a responding UE) at least when the legacy IDs contained in the initiator’s transmission match logical IDs known at the receiving UE
· Note: for unicast PSCCH/PSSCH from the initiator the legacy IDs are the logical source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the initiator the legacy ID is the logical destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
[bookmark: _Ref127198665]Eligible responses in shared COT
PSCCH/PSSCH
In RAN 1 #111 we had the following agreement on the eligibility of PSCCH/PSSCH responses on a shared COT:Agreement 
For UE-to-UE COT sharing,
· …
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· …

Related to the main bullet, it is left to discuss how to determine that a PSCCH/PSSCH is targeting the initiator. We apply the same principle of using logical IDs, as anticipated in Proposal 12. We consider three flavor as already done in Section 92.4.1, where the baseline is using legacy logical IDs, and to support cross-cast and cross-session COT sharing we can use either additional logical IDs or additional COT sharing ID in COT-SI.
[bookmark: b33]Proposal 17: Support determining eligibility of a responding UE’s PSCCH/PSSCH transmission over a shared COT at least when the logical IDs related to the responder’s transmission match the legacy IDs contained in the initiator’s transmission
· Note: for unicast PSCCH/PSSCH from the responder UE the logical IDs are the source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the responder UE the logical ID is the destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
PSFCH
In RAN 1 #111 we had the following agreement on the eligibility of PSFCH responses on a shared COT:Agreement 
For UE-to-UE COT sharing,
· …
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· …

Related to the main bullet, it is left to discuss how to determine that at least one PSFCH is targeting the initiator.
[bookmark: b34]Observation 16: Since PSFCH do not have specific IDs, but use resources based on IDs of the associated PSSCH transmission, it would make sense to determine eligibility of transmitting a PSFCH on a shared COT based on the IDs of the associated PSSCH. 
[bookmark: b35][bookmark: _Ref127522543]Proposal 18: Support determining that a responding UE’s PSFCH targets the initiator at least when the logical IDs of the associated PSSCH match the legacy IDs contained in the initiator’s transmission
· Note: for responder’s PSFCH associated with a unicast PSCCH/PSSCH the logical IDs are the source/destination IDs, for responder’s PSFCH associated with a groupcast/broadcast PSCCH/PSSCH the logical ID is the destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Related to the FFS in the agreement, a special case for sending a PSFCHs without necessarily transmitting one to the initiator should also be supported. The benefits would be substantial:
· More transmissions ensuring continuity of transmissions over the COT (e.g. the initiator may lose the COT due to large gap if there is a slot in the COT with PSFCH symbols and the initiator neither expects to receive PSFCH nor has a PSFCH to transmit, see Section 2.7.3.3)
· More chances to deliver HARQ FB (a UE2 that wants to transmit a PSFCH to UE3 may not be able to complete Type 1 channel access procedure within the gap in symbol 10 if it is in proximity of the COT initiator UE1)
· There might not be damage in terms of collision if we allow more UEs to send PSFCH
· the chances that the transmission of PSFCH from a UE2 to a UE3 (different from the initiator UE1) would collide with a PSFCH from a UE4 to the initiator UE1 are slim, due to the size of the resource pool compared to the resources needed for PSFHC transmission.
[bookmark: b36]Observation 17: In NR-U, when a gNB shares a COT initiated by a UE (e.g., with CG-PUSCH), the gNB can send control information to another UE [3] . For the gNb (by default target of COT sharing), the requirement on transmissions (to target the COT initiator) applies only for transmissions that include unicast user plane data, and does not apply to control.
[bookmark: b37][bookmark: _Ref127522526]Proposal 19: A UE that is target of COT sharing can be allowed to transmit a PSFCH(s) over the shared COT without necessarily sending one to the COT initiating UE. 
An agreement on Proposal 19 is our preference, which would render an agreement on Proposal 18 unnecessary.
COT sharing information
[bookmark: _Ref127186785]Content
[bookmark: b38]Observation 18: Regarding signaling COT sharing information, in Uu there is a minimal information package to be conveyed to a responder: time/frequency information of the shared COT and allowable CAPC. 
[bookmark: b39]Observation 19: Eligible logical IDs are required to support COT sharing in SL-U, and IDs additional to legacy IDs can be helpful to support cross-cast and cross-session COT sharing.
[bookmark: b40]Observation 20: Channel access type and CPE indication was supported in Uu, and could be supported also in PC5.
In the following proposal we list all the information useful for COT sharing.
[bookmark: b41]Proposal 20: Support COT-SI transmission over PSCCH/PSSCH from the initiator to share a COT. The COT-SI includes at least time/frequency information of the shared COT, CAPC, and legacy IDs to determine eligibility of the response.
· Note: for unicast PSCCH/PSSCH from the initiator the legacy IDs are the logical source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the initiator the legacy ID is the logical destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) as part of COT-SI.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Container
In Rel-16 NR-U, COT structure information (COT-SI) was introduced in DCI 2_0 to inform the receiver(s) over a DL COT about the time/frequency rectangle obtained with a Type 1 channel access procedure. Further, the gNB would indicate the channel access type and CPE via DCI scheduling for DL to UL COT sharing. Conversely, in UL to DL sharing (e.g., UE initiating a COT with CG-PUSCH), a UE that obtains a COT with Type 1 channel access, can provide ‘COT sharing information’ in CG-UCI. The field points to a row index corresponding to a configuration containing COT sharing information (higher layer parameters). Specifically, the row contains a CAPC, an offset (start of shared region), and a duration (end of shared region). If the field in CG-UCI is set to ‘1’, then the COT can be shared after a default offset from the end of the slot containing CG-UCI is detected.
[bookmark: b42]Observation 21: To support quick acquisition of COT sharing information, SCI signaling may be more suitable than MAC-CE.
[bookmark: b43]Proposal 21: SCI is considered as baseline for the container of COT-SI.
[bookmark: _Ref127173856]Impact and granularity of persistent LBT failure report
In R16 NR-U a persistent LBT failure is declared/reported when a UE, over a configured interval, experiences a number of consecutive LBT failures that exceeds a configured threshold. This (MAC-generated) report serves two purposes: a) triggering RLF procedure (otherwise, the UE might end up getting stuck in a deadlock in certain scenarios), and b) adjust future transmissions to (hopefully) reduce LBT failures. In NR-U, the persistent LBT failure report granularity is UL BWP, i.e., an LBT failure report indicates that a certain BWP is overly congested and channel access is extremely difficult. In ongoing R18 SL-U, (persistent) LBT failure reporting is also considered. NR SL does not support multi-carrier or multi-BWP operation, hence BWP/carrier granularity as in NR-U makes no sense. This question is currently investigated by RAN2, with two options on the table: RB-set or resource pool (RP) granularity (a SL BWP/carrier will, in general, consist of multiple RB-sets and/or RPs).
In RAN1 #111, RAN2 sent an LS to RAN1 for providing suggestions about the granularity of LBT failure at MAC layer: Question: When SL LBT failure is notified by PHY due to an intended SL transmission, what is the granularity in which MAC can consider that the SL LBT failure has been detected (e.g. whether MAC can consider that the SL LBT failure has been detected per SL BWP, per SL resource pool, per RB set, etc.).  

RAN1 did not answer to the LS in RAN1 #111, since more use cases for Persistent LBT failure report needed to be studied. In our view there are two major use cases for usage of Persistent LBT failure report, i.e.,
1) Report at RB sets granularity: use RB sets related information on LBT success/failure probability to inform Mode 2 resource selection
2) Report at the RP granularity: use RP related information on LBT success/failure probability to inform RP switching
On the first use case, i.e., persistent LBT failure report at RB sets granularity:
[bookmark: b44]Observation 22: If persistent LBT failure is reported at the RB sets granularity, it can be used to inform Mode 2 resource selection to prioritize selecting resources on RB sets with higher probability of LBT success.
In this case, there are several possible design updates to Mode 2 resource selection. In general if the assumptions is using the existing persistent LBT failure report procedure from NR-U (only modify the granularity of the report), the information on RB sets affected by persistent LBT failures resides at the MAC layer. That is, MAC can use it in one of the following ways:
1) Option 1: MAC can provide information of preferred/non-preferred RB sets to PHY when triggering resource selection. The burden is on PHY to generate candidate resources by restricting the RP (either downselecting the preferred RB sets, or excluding the non-preferred RB sets).
2) Option 2: MAC does not provide RB sets related information to PHY. After the candidates report is received from PHY, the MAC can use RB sets information based on Persistent LBT failure to prioritize one of the candidates.
While Option 1 would require additional spec changes for what concern MAC/PHY interfacing, i.e., providing pre-selected/excluded RB sets (e.g., indexes) to PHY, Option 2 can rely on the fact for each candidate reported to MAC PHY can indicate an associated RB set (or a set of RB sets), and then prioritize candidates with RB sets for which persistent LBT failure was reported without involving additional MAC/PHY interfacing. As will be further discussed in Section 2.8.4 the reporting of candidate resources from PHY may already need to be updated, based on the subchannel definition discussed in the physical layer channel design agenda (for example a subchannel could be defined based on an RB set index and an interlace index, i.e., with a two parts FDRA indication).
[bookmark: b45]Observation 23: In Mode 2 resource selection, reporting of candidates from PHY already needs to be updated to indicate a subchannel in terms of RB sets and interlaces. Therefore, MAC prioritization of candidates with RB sets without Persistent LBT failure can be transparent to PHY.
On the second use case, i.e., persistent LBT failure report at the RP granularity: 
If the chosen granularity for reporting persistent LBT failure is RP, LBT failure experienced in one or more of the RB-sets of an RP, will contribute to the persistent LBT failure count within a resource pool. Possibly a persistent LBT failure event will be triggered for a RP due to only one of its RB-sets exhibiting channel access problems.
[bookmark: b46]Observation 24: If Persistent LBT failure is reported at the RP granularity, it can be used to trigger RP switching to prioritize the use of RPs with higher probability of LBT success.
There may be more challenges associated with RP switching in the first place as opposed to prioritization at the RB sets level. For example, a UE may need to make sure that it is switching to an RP that does not contain the RB set with persistent LBT failure. On another note, a transmitter UE that switches to another TX RP may need to make sure that other UEs with which it is communicating are monitoring the new RP , which may involve some additional signaling. 
[bookmark: b47]Observation 25: Using persistent LBT failure to drive RB sets prioritization may have lower specification impact and is more directly related to channel access granularity than RP switching.
[bookmark: b48]Proposal 22: Support Persistent LBT failure at the RB sets granularity to aid Mode 2 resource selection.
CPE starting positions
In  RAN1 #111 we had an agreement on CPE starting positions. In this section we discuss each of the main bullet of the previous agreement and provide our view on the way forward.
Location of multiple CPE starting positions
The portion of RAN1 #111 agreement on location of multiple CPE starting position recites:
Agreement
· A CPE is transmitted from a CPE starting position before SL transmission within a COT, select one or both of the two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: within at most 1, 2 or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively
· FFS: whether Option 1 and Option 2 are both applicable and the conditions (e.g., Option 1 in case of COT sharing and Option 2 in case of initiating a COT)
· FFS: which channel access type(s) is applicable for option 1 and option 2
· FFS: other details
· …

On the set of multiple starting positions (first bullet of RAN1 #111 agreement), we should consider two cases: a) starting transmissions to initiate a COT (in combination with Type 1 channel access) and b) starting transmissions in a shared COT (in combination with Type 2 channel access). The configuration of the multiple CPE starting positions can be different between cases (a) and (b). In case (a) we can reuse the example from CG-PUSCH in NR-U at least for PSCCH/PSSCH transmission, and consider one full 15 KHz OFDM symbol worth of time to determine a set of CPE starting positions as displayed in Figure 5.
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[bookmark: _Ref127443038]Figure 5: Multiple CPE starting positions for starting transmissions after Type 1 channel access (COT initiator) for PSCCH/PSSCH with . In the example the UE starts transmissions with CPE at .
In case (b), due to the NR SL slot structure with one symbol gap, there may be ongoing transmissions (including from the COT initiator) until one symbol before the first shared slot in the COT. Therefore, there may be fewer available CPE starting positions in the case of COT sharing and their number depends on the length of the gap symbol (see Figure 6).
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[bookmark: _Ref127443060]Figure 6: Multiple CPE starting positions for starting transmissions with Type 2 channel access (COT sharing) for PSCCH/PSSCH.
[bookmark: b49]Proposal 23: On the location of CPE starting positions, two sets of CPE starting positions are supported (both Option 1 and Option 2):
· A first set confined within the symbol right before the AGC symbol can be used in the case of COT sharing, i.e., when Type 2 channel access is used
· FFS: the locations of the CPE starting positions
· A second set that spans 1, 2, or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively, can be used in the case of initiating a COT, i.e., when Type 1 channel access is used
· FFS: the locations of the CPE starting positions
S-SSB
The portion of RAN1 #111 agreement on S-SSB recites:

Agreement
· …
· At least one CPE starting position for S-SSB
· FFS CPE starting position should be (pre-)configured, pre-defined or indicated
· FFS: Whether multiple CPE starting positions should be (pre-)configured, pre-defined or indicated
· FFS CPE starting positions for the R16 S-SSB and the additional S-SSBs 
· Note: value 0 is a candidate
· …

[bookmark: b50]Observation 26: In SL-U there might be the need to align all the S-SSB transmissions regardless from COT sharing or initiated COT. Therefore, a single pre-configured CPE for S-SSB transmissions might be preferable, regardless the S-SSB being transmitted over a shared COT (indications of CPE may be supported but neglected for S-SSB) or an owned COT.
[bookmark: b51]Proposal 24: For S-SSB, use a single pre-configured CPE starting position. Study the location of the single CPE starting position.
PSFCH
The portion of RAN1 #111 agreement on PSFCH recites:
Agreement
· …
· A single CPE starting position for PSFCH
· FFS CPE starting position and whether it should be (pre-)configured in each RP, pre-defined or indicated
· FFS other details (e.g., indication granularity)
· Note: value 0 is a candidate
· …

[bookmark: b52]Observation 27: In SL-U there might be the need to align all the PSFCH transmissions regardless from COT sharing or initiated COT. Therefore, a single pre-configured CPE for PSFCH transmissions might be preferable, regardless the PSFCH being transmitted over a shared COT (indications of CPE may be supported but neglected for PSFCH) or an owned COT.
[bookmark: b53]Proposal 25: For PSFCH, use a single pre-configured CPE starting position. Study the location of the single CPE starting position.
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Figure 7: Multiple UEs aligning PSFCH transmissions due to a pre-configured single CPE starting position.
PSCCH/PSSCH
The portion of RAN1 #111 agreement on PSSCH recites:
Agreement
· …
· One or multiple CPE starting positions can be (pre-)configured in each resource pool for PSSCH/PSCCH
· When multiple CPE starting positions are (pre-)configured, 
· FFS whether/how to define a criteria for selecting a default CPE starting position (e.g., according to partial/full RB set allocation, resource reservation information, within or outside of a COT, etc.)
· FFS criteria for selecting one of the multiple CPE starting positions (e.g., according to priority level (e.g., CAPC or L1), selected randomly by UE from the (pre-)configured set of CPEs, selected by the UE based on channel access result, determined based on indication from the COT initiating UE, etc.)
· FFS other details

In particular, the FFS points target how to select one of the multiple CPE starting positions, and whether to support and how to select a default CPE starting position. In general, we are considering two criteria for selection, where a first criterion can determine that a default CPE is to be used, and a second criterion determines which CPE starting position of the multiple positions to select in cast the default one is not selected (see Figure 8).
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[bookmark: _Ref127458285]Figure 8: Example (SCS 30 KHz, with CPEs confined in symbol 13) of multiple CPE and default CPE starting positions, and the two selection criteria.
Criterion to select one of the multiple CPE starting positions
Related to the second FFS, in our view, a form of distributed collision resolution mechanism may be beneficial, at least in Mode 2 operation. 
[bookmark: b54]Observation 28: While NR-U adopted random CPE starting position selection for CG-PUSCH, we believe that a form of prioritization would be preferable for SL-U, to protect high priority traffic especially in congested scenarios. As it was supported in R16 NR-U, also indication of CPE starting position in SCI can be supported.
[bookmark: b55]Proposal 26: When multiple CPE starting positions are configured, a UE can map to one starting position based on the CAPC of the PSCCH/PSSCH transmission, or follow an indication from the initiator UE when provided, e.g., in response to a shared COT indication.
· FFS: Mapping of CPE starting positions and priority level
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Figure 9: Example of multiple CPE starting positions mapped to different priorities  in symbol 13 for transmission over a shared COT.
On how to select one of the CPE starting positions related with priority:
[bookmark: b56]Observation 29: While earlier CPE starting positions may be reserved to high priority transmissions (low CAPC index), low priority transmissions may be allowed to select later CPEs (high index CAPC). This can enable more multiplexing in frequency in later CPEs.
[bookmark: b57]Proposal 27: If priority based CPEs are supported, a UE with traffic of a given priority can select a CPE starting position associated with the same or a lower priority (higher CAPC value).
Criterion for selecting the default CPE starting position for FDM
RAN1 #111 agreed on further study whether/how to define a criterion for selecting a default CPE starting position to better support FDM (first FFS of the agreement).
[bookmark: b58]Observation 30: In order to better support FDM of UEs with traffic of different priorities, multiple CPE starting positions selected according to priority (from here dubbed as priority-based CPEs), could be paired with a default CPE starting position to be selected if a condition is satisfied.
[bookmark: b59]Proposal 28: Support a pre-configurable default CPE starting position to better support FDM transmissions.
There is a question on where the default CPE or the other CPEs of a set of multiple CPEs should be located with respect to each other (see Figure 10). In practice, the default CPE starting position can be pre-configured to be earlier, later, or between the other of a set of multiple CPE starting positions. The following can be considered:
· Default CPE is the first CPE starting position
· Default CPE is the last CPE starting position
· Default CPE is neither the earliest nor the latest CPE starting position
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[bookmark: _Ref127443083]Figure 10: Examples of relative positions of multiple CPE starting positions based on priority and reserved CPE starting position. Left: default CPE is before priority CPEs. Right: default CPE is after priority CPEs.
There are also several criteria that can be considered to decide whether a UE should use a CPE of the set of multiple CPEs, or use the reserved one:
[bookmark: b60]Proposal 29: Assuming support of default CPE, if both a set of multiple CPEs and a default CPE are pre-configured, on the criteria used to select between the default CPE over one of the multiple CPEs, the following alternative conditions (schemes) can be considered:
1) Scheme 1: When the UE selects a partial RB set
2) Scheme 2: When a UE selects a partial RB set and is either
a) Performing a transmission for which resources were reserved, or
b) Multiplexing in frequency with a reserved transmission from another UE
3) Scheme 3: When a UE is either
a) Performing a transmission for which resources were reserved, or
b) Multiplexing in frequency with a reserved transmission from another UE
Schemes (1) and (2) are restricting the use of the default CPE only to transmissions that are not allocating the full RB set. Such schemes are trying to maximize the chances of FDM in the default CPE starting position. Scheme (1) (which was proposed in RAN1 #110bis-e by some companies) is more prone to collisions, since it does not demand to have a reservation in the first place, so two UEs that select a single subchannel for their first transmission could collide. Scheme (2), on top of having a partial RB set allocation, allows to use the default CPE only to UEs that reserved resources (as in sub-condition (a), inform other UEs that FDM is possible) or to UEs that monitor reservations and select FDM resources (as in sub-condition (b)). Both schemes have an intrinsic problem based on forbidding full RB set allocations to use the default CPE, and needing to define a relative ordering between the reserved and the priority CPEs, which result in the following error cases:
· Error case 1: If the default CPE is configured to be before the set of multiple CPEs, a low priority transmission on a partial RB set allocation could block a high priority transmission on a full RB set allocation. This can happen even if both transmissions are on reserved resources (see Figure 11, left).  
· Error case 2: If the default CPE is configured to be after the set of multiple CPEs, a low priority transmission on a full RB set allocation can block a high priority transmission on a partial RB set allocation. This can happen even if both transmissions are on reserved resources (see Figure 11, right).
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[bookmark: _Ref127443106]Figure 11: Error case 1 and Error case 2 illustrate that high priority transmissions can be blocked by low priority ones in schemes that associate the default CPE with partial RB set allocation (Error case 1: default CPE is before priority CPEs, Error case 2: default CPE is after priority CPEs).
[bookmark: b61]Observation 31: Scheme 1 and Scheme 2 try to maximize the chances of achieving FDM in the default CPE (forbid transmissions with full RB set allocation to select the default CPE), but by doing so introduce error cases in terms of wrongful blocking of high priority transmissions.
Scheme (3) allows both partial and full RB set allocations to use the default CPE with the condition that they have reserved resources to perform the transmission, i.e., they have signaled to other UEs that they are going to use such resources. With Scheme 3 it would be appropriate to configure the default CPE to be earlier than the set of multiple CPEs, so that transmissions that have performed reservations can be protected, regardless of their priority. Similarly to Scheme (2), allowing to ‘upgrade’ (sub-condition (b)) to the default CPE for UEs that monitor reservations and make a resource selection to FDM might be allowed. 
[bookmark: b62]Observation 32: Scheme 3 associates the default CPE with transmissions for which a resource reservation was performed regardless of their priority, instead of additionally requiring that the transmission does not occupy the full RB set. This scheme is preferable since it can better support FDM compared to the set of multiple CPEs only, but avoid the error cases deriving from forbidding transmissions with full RB set from occupying the reserved CPE.
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Figure 12: Scheme (3) supporting both default CPE (red) and the set of multiple CPEs (priority-based in the example). The default CPE can be used by reserved transmissions.
Selecting an indicated CPE starting position
In NR-U, indication of CPE and channel access type was supported in DCI. It seems natural to support this feature also for SL-U, as we proposed in Section 2.4.3.1. Nevertheless, in SL-U, it is preferable to align S-SSB and PSFCH transmissions across UEs, and therefore CPE indication should be respected only for PSCCH/PSSCH transmissions.
[bookmark: b63]Observation 33: It is preferable that all S-SSB transmissions and all PSFCH transmissions use the same CPE starting position respectively. The case of different UEs following different indications (from their respective paired UE) can introduce inter-UE blocking between UEs, and result in missing transmissions of S-SSB and PSFCH.
[bookmark: b64]Proposal 30: Only UEs attempting to access the channel for PSCCH/PSSCH transmission can follow an indication of CPE and channel access type, if supported.
MCSt 
[bookmark: _Ref127521735]Resource selection for MCSt in Mode 2
In  RAN1 #110bis-e we had the following agreement to support MCSt in mode 2:Agreement
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation 

On the high-level procedure, we note that in R16/17 NR SL, when a mode 2 UE performs resource selection, the procedure is triggered by the MAC entity for a given SL process, and therefore will result into the selection of resources for the transmission of a single TB. The selected resources can be made periodic according to a periodicity interval if the SL process is configured for transmitting multiple MAC PDUs. In practice the periodicity interval is selected to be larger than the PDB of the current TB, and the SL process handles one TB at the time. In order to enable MCSt with mode 2, resource selection needs to be updated to support multiple TBs in parallel.
[bookmark: b65]Proposal 31: Support triggering resource selection in mode 2 resource allocation for multiple SL processes at the same time.
On the MAC to PHY interface, we think that Option 1 is more adequate, since procedures for identifying candidate resources at the PHY layer heavily rely on the priority value, and if more values are provided the spec impact can be very large (e.g., determination of the selection window with multiple priority values). We rather propose that the MAC triggers the PHY procedure for a group of TBs with similar features and provides to PHY a single set of parameters. Additional information may need to be reported to PHY, as the length of the multi-slot resource to be selected and the RB sets with persistent LBT failures (which can be used to prioritize candidates as discussed in Section 2.5).
[bookmark: b66]Proposal 32: For the MAC to PHY interface in Mode 2 resource selection for MCSt, support Option 1, i.e., when L1 is triggered for reporting a subset of candidate resources for MCSt, only one set of parameters is provided for the resource selection procedure in L1. 
· The set of parameters includes the number of slots  of the multi-slot candidate resources.
· The set of parameters is related to a procedure of multi-slot resource selection for one or multiple TBs.
· If the procedure of multi-slot resource selection is triggered for multiple TBs, the set of parameters provided to the PHY is common across the TBs.
· The provided remaining PDB can be a single value selected across the remaining PDBs of the multiple TBs (e.g. the minimum).
· FFS: whether/how to report to PHY the RB sets of the active RP that experienced persistent LBT failure
In R16/17 resource selection, PHY can identify candidate resources to be reported to MAC based on identifying a sufficient number of resources based on achieving a target proportion of available candidates over the total number of resources in the selection window. If the ratio is below a threshold the PHY can increase the RSRP threshold for resource exclusion, thus raising the number of available candidates. Therefore:
[bookmark: b67]Observation 34: For identifying multi-slot resources for MCSt in Mode 2 resource selection, PHY is more suitable than MAC due to the agency in modifying the RSRP threshold in order to identify a sufficient number of multi-slot resources containing consecutive slots to be reported to MAC.
[bookmark: b68]Proposal 33: For the PHY to MAC interface in Mode 2 resource selection for MCSt, support Option A, i.e., when L1 reports a subset of candidate resources for MCSt, L1 reports candidate multi-slot resources in .
· The set of candidate multi-slot resources is reported to MAC if the proportion of available multi-slot resource over the total number of multi-slot resources in the selection window is above a threshold .
· A multi-slot resource is defined as a set of contiguous slots , wherein each single-slot resource spans  consecutive subchannels. The  subchannels can vary across slots.
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Figure 13: Example of selection window with 4 subchannels and 4 slots. Two cases (single-slot and multi-slot resources) are displayed.
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Figure 14: Example of the outcome of two (independent) resource selections (green and yellow), each triggered for a set of SL processes with related parameters.
After the multi-slot candidates are provided to MAC, the MAC has to perform a selection of a candidate. In R16/17 NR SL, the selection is random among the possible candidates. In order to further support MCSt, RAN1 could consider methods to select candidates that are consecutive to previously selected candidates (in previous resource selection). The presence/absence of a COT could also be a relevant information to prioritize a candidate multi-slot resource over another. For example, if there is an ongoing COT with sufficient remaining time, it might be better to select a multi-slot resource that ensure transmission continuity over that COT. In that regard, random selection may not be the best option. Additionally, in Section 2.8.2 we discuss impact of COT sharing information for resource selection.
[bookmark: _Toc115154380][bookmark: _Toc115154741][bookmark: b69]Observation 35: The random selection of a candidate resource at the MAC layer could limit MCSt in SL-U, which could be potentially supported also across separate resource selection procedures.
[bookmark: b70]Proposal 34: On the selection step of a multi-slot candidate resource at the MAC layer, study the impact of the following in order to design a proper selection policy:
· Existence of a previously selected multi-slot resource
· Existence of a COT (owned or shared)
[bookmark: _Ref115426011][bookmark: _Ref115193858][bookmark: _Ref127521536]Resource re-selection trigger
In R16/R17 NR SL, a resource selection can be triggered based on a single SL process, i.e., for a single TB transmission. When a single-slot resource (and associated resources for re-transmissions) are selected, the later re-evaluation/preemption check can determine that such a single-slot resource is not available anymore for transmitting the TB, which means re-selection is necessary for allocating new resources for that TB. In R18 SL-U we agreed to support multi-slot selection for MCSt, that is, selection of a multi-slot resource containing  slots is triggered for transmitting  TBs. Two cases can be considered:
1) : Similarly to the legacy case, if any of the selected slots is deemed unavailable, one of the TBs doesn’t have a related resource for transmission (e.g., if the remaining slots are , one TB associated with the excluded slot needs re-selection of resources)
2) : The more general case compared to the legacy one is that as unavailable slots are detected, after a given threshold it may be determined that the remaining slots  are not sufficient to serve the original number  of target TBs (e.g., if the remaining slots are  one TB associated with the excluded slot needs re-selection of resources).
Additionally, it is possible that one or more of the excluded slots are in the middle of the multi-slot resource, which may break the premises of MCSt. This means that a generalized re-selection trigger condition may be necessary.
[bookmark: b71]Observation 36: The support of multi-slot selection for MCSt may require a generalized condition for resource re-selection that accounts for overprovisioning of selected slots compared to the number of TBs (a single slot becoming unavailable may not be sufficient to trigger re-selection) and ensuring consecutive slots transmissions (a creation of a gap in a sequence of slots may trigger resource re-selection).
On the aspects of events that can determine the reduction of the number of available slots from  to , in R18 SL-U we may have to additionally consider LBT failures (In R16/R17 NR SL only re-evaluation checks and preemption of resources by other reserving UEs can determine the unavailability of a selected slot). In SL-U channel access is an additional factor that can determine that a selected resource can no longer be used for transmission. Notably, A UE may discover that LBT cannot be completed in advance of the target TX time, and may consider this information to trigger resource re-selection in advance. Events that reduce the number of selected slots of a multi-slot resource are: re-evaluation/exclusion and LBT failure (see Figure 15). 
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[bookmark: _Ref127176629]Figure 15: Example of events that can trigger resource re-selection in MCSt. Two slots (n and n+1) are selected to transmit one TB. Two re-evaluation checks and two LBT failures may render the selected slots unavailable for serving the TB and trigger re-selection
[bookmark: b72]Observation 37: In SL-U LBT failure is an event that can determine the inability of transmitting a TB in a selected slot, which can be considered for triggering resource re-selection.
[bookmark: b73]Proposal 35: Resource re-selection trigger is based on both re-evaluation and preemption and LBT failure. 
· FFS: When to trigger re-selection, (e.g., for single or multiple TB, to ensure MCSt, the case where the number of selected slots is larger than the number of TBs)
MCSt in Mode 1
To enable MCSt in mode 1, we consider that the gNB could provide to the UE a multi-TTI grant, so that the UE can perform LBT until success and then start a transmission burst over the remaining slots of the grant. For multi-TTI grant, a single DCI 3_0 grant schedules multiple PSSCH transmissions (multiple TBs). For the multi-TTI grant the same FDRA can be assumed across the different TBs. Details should be studied involving the following relevant questions:
· How to indicate the TDRA across multiple slots?
· How to provide HARQ ID and NDI indicationfor multiple TBs?
· Is SCI-1 repetition necessary in every slot?
· How should the gap symbol be used?
[bookmark: b74]Proposal 36: Introduce multi-TTI grant to support MCSt in mode 1 SL-U. RAN1 should study details regarding
· TDRA indication for multiple slots
· HARQ ID and NDI for multiple TBs
· SCI-1 optimizations across multiple slots
· Utilization of gap symbol for data

We provide some additional details in Section 2.2.2 of our companion paper [3] 
On a separate consideration, the WID [1] establishes that in SL-U operation, neither gNB can use Type1 to obtain a COT to share with a UE for SL transmissions, nor can use Type 2 LBT to share a UE-initiated COT. The absence of gNB sensing in the picture for mode 1 operation open new challenges related to the extent of the awareness that the gNB can have of the conditions of the shared channel. Some kind of mechanism for the gNB to acquire the status of the shared channel seems to be needed. 
[bookmark: b75]Observation 38: LBT failure reporting from UE to gNb can be beneficial in Mode 1 operation for scheduling purposes.
Currently each DCI 3_0 can indicate a PUCCH, which will carry one bit for Ack/Nack info per reported TB. There is no distinction between a Nack for LBT failure or one for transmission failure. We would like to distinguish between the following events:
· LBT failed (transmission did not occur)
· LBT passed (transmission occurred), and Nack
· LBT passed (transmission occurred), and Ack
Adding one bit to the report per PSSCH in PUCCH can solve the issue.
[bookmark: b76]Observation 39: The LBT failure report over PUCCH can be delivered with one additional bit per PSSCH.
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Figure 16: PUCCH enhancement with LBT failure report for mode 1.

In multi-TTI grant the transmitter may not need to perform additional LBT during the scheduled PSSCH transmission burst after the 1st LBT succeeds. It is also possible that the grant spans a discontinuous set of time resources so that multiple LBTs are needed. LBT failure report for multi-TTI grant is a more complex problem and should be further studied.
[bookmark: b77]Proposal 37: Introduce an LBT failure report from mode 1 UE to the gNB so that the gNB can provide LBT-aware resource allocation for the mode 1 UE in the form of grants over DCI 3_0. 
· FFS: How to report LBT failure to the gNB
· FFS: the case of multi-TTI grant (if supported)
Optimizations for contiguous burst
For unlicensed band operation, a transmitter UE may prefer continuous transmission of data burst to avoid losing the COT. If there is a gap  in the middle of the transmission burst, an additional type 1 LBT is required. The Rel’16 SL slot structure contains a gap symbol at symbol #13 if the slot does not have PSFCH, or at symbols #10 and #13 if PSFCH is included in the slot as shown in Figure 17. 
Additionally, for long data burst in eMBB traffic, some optimization in control signaling, DMRS, AGC and gap symbols could be considered to improve the spectral efficiency.

[image: ][image: ]
[bookmark: _Ref115161412]Figure 17: Rel'16 SL slot structure a) without PSFCH, b) with PSFCH

Close the gap between two contiguous slots
The Rel’16 SL slot structure has one symbol gap at the end of the slot for Tx/Rx switching. The transmitter (Txer) may prefer to occupy the gap symbol between two adjacent slots for contiguous transmission. One alternative is to consider CPE (Figure 18.a) to either fill the entire gap symbol (full AGC symbol repetition) or part of it (but at least long enough to make sure the gap is less than 16us, to keep the contiguous access of the channel).
[bookmark: _Toc115154423][bookmark: _Toc115154784][bookmark: b78]Proposal 38: Within the COT transmission, use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower (at most ).
The gap and AGC symbols between two contiguous slots within the data burst can be used for data transmission to improve the spectral efficiency (Figure 18.b). Instead of filling the gap symbol with CPE, one can rate match PSSCH to the gap symbol. Considering the AGC is already trained at the beginning of the burst and no other close by transmitter can clear LBT and start transmission in the middle of the burst, the transmitter may also choose to rate match PSSCH to the AGC symbol after the 1st slot of the burst. The same principles can be also applied in the case of multiple contiguous slots. 

[image: ][image: ]
[bookmark: _Ref115195744]Figure 18: Closing the gap in between slots: a) use of CP extension b) PSSCH rate matching

Close the gap before the PSFCH symbol
If the slot contains the PSFCH, there is an additional gap symbol at symbol #10. The PSFCH transmission for Ack/Nak may want to share the same COT with the PSCCH/PSSCH in the same slot and the data burst may want to continue with the same COT after the PSFCH. In this case, we may need to close the gap symbol #10.
For the PSFCH transmission, from the experience of NR-U, the following are possible
· Share another SL transmission COT with Type 2C LBT if gap is no more than 16us
· Share another SL transmission COT with Type 2B LBT if gap is 16us 
· Share another SL transmission COT with Type 2A LBT if gap is longer than or equal to 25us 
· Acquire its own COT with Type 1 LBT
For PSFCH to share another SL transmission’s COT, small gap in symbol #10 could prevent WiFi from jumping in and block the PSFCH transmission. If the COT initiating Txer wants to resume the COT in the following slot after the PSFCH symbol, the gap at symbol #10 needs to be  and CPE is needed to fill the gap at symbol #13. 
[bookmark: _Toc115154425][bookmark: _Toc115154786][bookmark: b79]Proposal 39: For the gap before PSFCH, use CP extension to maintain the right length gap to match the channel access type or keep the COT (less than ).
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Figure 19: Close the gap before the PSFCH: a) 25us gap, b)16us gap, c) no CPE

[bookmark: _Ref115260370]Close the gap in the PSFCH symbol
For the eMBB case, the Txer schedules TBs in a burst and may not expect Ack/Nak at the beginning of the bursts. However, the PSFCH occasions are common across all links in the network, there could be some un-used PSFCH instances at the beginning of the data burst and could cause COT termination. These PSFCH occasions could potentially be used by other links, but the COT initiating transmitter may or may not transmit/receive PSFCH to/from other SL nodes. If the COT initiator cannot guarantee or assume there is a transmission in the PSFCH occasion with  gap, either from the COT initiating transmitter or other SL nodes, the COT will be terminated and additional LBT overhead would be undesirable. In Figure 20 (upper figure), the COT-initiating UE (UE#0) is transmitting 4 TBs to its receiver. TB #0 and #1 are associated with the 2nd  PSFCH instance and the 1st PSFCH instance is unused by the UE#0 and its Rxers. Then, the 1st COT of UE#0 is terminated at the 1st PSFCH instance and additional LBT or another COT may be required for UE #0 to finish the data burst transmission. 
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[bookmark: _Ref115161450]Figure 20: Unused PSFCH instances causes termination of COT (upper figure). PSFCH-like signals can be used to retain continue the COT (lower figure)
[bookmark: _Toc115154385][bookmark: _Toc115154746][bookmark: b80]Observation 40:  If there exists an unused PSFCH instance in the middle of data burst, additional type-1 LBT may be required by SL transmitter to continue the remaining transmission.
[bookmark: _Toc115154386][bookmark: _Toc115154747][bookmark: b81]Observation 41: If the COT-initiating transmitter could transmit or its receiver could be scheduled to transmit some signals at the unused PSFCH instances, we can reduce the LBT overhead.
[bookmark: _Toc115154426][bookmark: _Toc115154787][bookmark: b82]Proposal 40: Support PSFCH-like padding signal to fill the PSFCH symbol when the COT initiating UE is neither sending nor expecting to receive a PSFCG
· FFS: the case where the COT initiator UE transmits the PSFCH-like padding signal
· FFS: the case where the COT initiating UE can trigger a receiving UE to send a PSFCH-like padding signal
PSFCH response in wideband COT sharing
In a wideband COT (multiple RB sets), the COT initiating UE may want to resume transmissions after its receivers transmit PSFCHs over the PSFCH symbols. In some cases, the receiving UE will occupy only part of the RB sets based on the PSSCH to PSFCH mapping, in which case the initiator UE cannot resume transmissions on the other RB sets. It may be needed for the PSFCH transmitters to redundantly transmit PSFCH-like padding signals over the other RB sets to ensure that the initiator can resume transmissions over the wideband COT.
[bookmark: b83]Observation 42: When a wideband COT is shared for responders to transmit their PSFCH, it is possible that only some of the RB sets are occupied by the responders’ PSFCH, which may cause the inability of the initiator in resuming transmissions over the RB sets without PSFCHs.
[bookmark: b84]Proposal 41: Support that when a wideband COT is shared for PSFCH responses, the responder UEs ensure that all the shared RB sets are occupied. RAN1 discusses potential solution and considers:
· Opt1: Repetition of PSFCH over shared RB sets
· Opt2: Repetition of PSFCH over shared RB sets mapped to associated PSSCH transmission
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Figure 21: PSFCH response over wideband shared COT. Behavior without PSFCH repetition (left figure) and with PSFCH repetition (right figure).
Other Mode 2 RA enhancements
[bookmark: _Ref127521554]LBT parameters and Selection window
In R16/17 NR SL Mode 2 resource selection, PHY generates candidate resources over a selection window parametrized by  and , which are implementation parameters constrained by per-SCS processing time and PDB of the data (, and ). While  slots for 30 KHz SCS, the random counter for Type 1 channel access for CAPC  could be as long as 19 slots (19 slots is the length without considering potential CCA failures, and resulting delay to complete the procedure).
[bookmark: b85]Observation 43: In legacy NR SL Mode 2, the resource selection window does not take into account LBT parameters. Therefore, it is possible that a resource is selected before LBT can be completed even for the smallest value of CW.
In mode 2 resource selection for SL-U, PHY could use the priority information conveyed by MAC when triggering resource selection to determine  and  based on LBT parameters. For example, PHY could use  to map to a CAPC level , and determine an offset to the selection window according to . Another option is that PHY randomize the counter value  to determine the offset to the selection window. In Figure 22 we display in an example the offsetting the resource selection window by a time  based on LBT parameters.
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[bookmark: _Ref127443605]Figure 22: Example Mode 2 resource selection with a selection window not considering LBT duration (left figure) and considering LBT duration (right figure).
[bookmark: b86]Proposal 42: Support offsetting the resource selection window parameters  and  based also on LBT parameters. RAN 1 can consider the following as offsets:
· FFS: How to offset the resource selection window parameters based on LBT parameters (e.g., contention window value  or )contention window value , or the value of the random counter generated based on  at the start of Type 1 channel access. 
[bookmark: _Ref127174792]Resource selection based on COT sharing information
In Section 2.4.2 we discussed how to determine that a transmission, for which resources have already been selected, is eligible to use Type 2 channel access based on receiving COT sharing information. In this section we discuss the dual problem, that is, how to select resources such that Type 2 channel access can be used before transmission. As discussed in Section 2.4, depending on the channel/signal to be transmitted, there may be an eligibility criterion to be checked based on the logical ID associated with the new transmission and the logical IDs associated with the shared COT. In the case treated in this section, the task is to select resources for transmissions associated with logical IDs that pass the eligibility check, which can be determined based on the received COT sharing information. Additionally, in case that a UE has already selected resources for a transmission that is eligible for using the shared COT, but the selected resources fall out of the shared COT region, the UE could trigger resource re-selection to select resources falling within the shared COT region. Since resource selection is triggered at the MAC layer based on data in logical channels, and COT sharing information typically resides at the PHY layer, in order to select resources that guarantee the usage of Type 2 channel access would require additional signaling and/or enhanced reporting between MAC and PHY. We identified the following challenges:
· Candidate resources should be generated for data in LCHs that satisfy the CAPC and eligible ID requirements
· Challenge 1: selection is triggered for data in LCHs with eligible logical IDs and CAPC. More interfacing between MAC (has data LCHs, IDs, and priority info) and PHY (has COT sharing information) could be needed.
· Challenge 2: CAPC could change after assembly and multiplexing (likely larger).
· A candidate resource is selected so that it is fully overlapped with shared COT region
[bookmark: b87]Observation 44: COT sharing information can be considered to aid Mode 2 operation to guarantee Type 2 channel access at the cost of additional MAC/PHY interfacing in the resource selection procedure.
[bookmark: b88]Proposal 43: RAN1 discusses on supporting resource selection and re-selection based on receiving COT sharing information.
[bookmark: _Ref127521602]Resource selection based on additional information
In Section 2.5 we discussed the potential impact of persistent LBT failure on Mode 2 resource selection. RB sets information related to persistent LBT failure, as well as other information from PHY sensing could be considered to prioritize candidate resources in case the random selection from R16/17 SL is dropped due to the characteristics of unlicensed spectrum.
RB sets information from persistent LBT failure report
MAC could use information on RB sets with persistent LBT failures to prioritize candidates that are non-overlapped with such RB sets. In our understanding, pending agreements in the physical layer design agenda (see Section 2.8.4), the reporting of candidates could contain an indexing of RB sets in both interlaced and contiguous PRBs waveforms (seems likely at least for interlaced RBs waveform). Therefore, MAC could be able to identify if a candidate resource overlaps or not with a non-preferred RB set.
[bookmark: b89]Observation 45: If RB sets indication is supported in reporting candidates from PHY in resource selection, MAC could prioritize selecting resources on RB sets without persistent LBT failures without additional enhancements.
[bookmark: b90]Proposal 44: In Mode 2 resource selection, when MAC selects a resource for transmission based on candidates provided by PHY, it can prioritize resources that are non-overlapping with RB sets with Persistent LBT failures.
Information from PHY layer sensing
Other information than persistent LBT failure could be considered in MAC to prioritize candidate resources. An enhanced reporting from PHY would be necessary, as discussed in Section 2.8.4. In Figure 23 we present an example where a candidate multi-slot resource is characterized based on the number of overlapping reservations, the priorities of such reservations, and the number of RB sets spanned by the resource.
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[bookmark: _Ref127201821]Figure 23: Example of additional information to evaluate a candidate resource for selection in MAC based on enhanced report from PHY layer sensing.
[bookmark: _Ref126924336][bookmark: b91]Proposal 45: In Mode 2 resource selection, when MAC selects a resource for transmission based on candidates provided by PHY, it can prioritize resources based on information obtained by PHY during sensing, such as:
· # of spanned RB sets
· # of overlapping reservations with a candidate (need to be reported from PHY)
· Statistics (e.g., highest or average) of priorities of overlapping reservations to a candidate (need to be reported from PHY)
[bookmark: _Ref126839292]How to report candidates to MAC
In our understanding the reporting of candidates may contain an indexing of RB set and interlace(s) or PRBs from a set of contiguous PRBs, according to the ongoing discussion on physical layer design. In RAN1 #111 we had the following agreements:
Agreement
For interlace RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and interlace, RAN1 further study the followings:
· Option 1: 1 sub-channel is defined and indexed within 1 RB set, and is periodically indexed across different RB sets within the resource pool
· Option 2: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 3: 1 sub-channel is defined across all RB sets within the resource pool, i.e., 1 sub-channel includes K interlace(s) across all RB sets within the resource pool
· Option 4: 1 sub-channel is defined within 1 RB set or 2 adjacent RB sets, and is incrementally indexed firstly within an RB set, then across different RB sets within the resource pool
· Option 5: 1 sub-channel is defined within 1 RB set, and is incrementally indexed firstly across different RB sets within the resource pool, then across different interlaces in the RB set 
· FFS: whether/how to use intra-cell guardband PRBs

Agreement
For contiguous RB-based PSCCH/PSSCH transmission in SL-U:
· Regarding mapping between sub-channel and PRBs, further study the following options:
· Option 1 (sub-channel aligns with resource pool boundary): Same as in legacy NR SL, i.e., the mapping of sub-channel starts from the first PRB of the resource pool and mapped sequentially within the resource pool according to the sub-channel size
· FFS: whether/how to use sub-channel(s) which include intra-cell guardband PRBs
· FFS: whether/how to handle the case when the number of PRBs of the resource pool cannot be divided by sub-channel size
· Option 2 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set according to the sub-channel size
· FFS: whether/how to use intra-cell guardband PRBs
· FFS: whether/how to handle the case when the number of PRBs of one RB set cannot be divided by sub-channel size
· Option 3 (sub-channel aligns with RB set boundary): In each RB set, the mapping of sub-channel starts from the first PRB of the RB set and mapped sequentially within the RB set and/or guardband PRB according to the sub-channel size
· FFS: how to use intra-cell guardband PRBs
· FFS: how to use the subchannel including PRBs in guardband

As discussed in our companion paper on physical layer design [5] our preference is Option 1 and Option 3 for interlaced RBs waveforms and Option 2 for contiguous RBs waveforms. Potentially, RB set index could be needed to define a subchannel in both waveforms.
[bookmark: b92]Observation 46: R16/17 Mode 2 resource selection considered only sub-channels with contiguous PRBs (subchannel indexes in RP). In SL-U a subchannel may be defined at least in part based on an RB set index, which may require a change in the candidates reporting to MAC.
[bookmark: b93]Proposal 46: PHY reports a (multi-slot) candidate to the MAC as a set of single-slot resources for which the frequency allocation is described for each single slot-resource. 
· FFS: The time allocation (e.g., via start index and duration, or with a set of indexes) 
· FFS: The frequency allocation (subchannels) is reported based on the definition of subchannel in the interlaced and contiguous PRBs waveform (pending agreement in the physical channel design) 
· FFS: Additional information can be provided for each (multi-slot) candidate, such as:
· # of overlapping reservations with a candidate
· Statistics (e.g., max or average) of priorities of overlapping reservations to a candidate
Summary
In this paper we discuss various topics on channel access and resource allocation.
Observation 1: In NR-U, control information is sent with the highest priority . For example, in UL a UE can transmit a PUCCH or a PUSCH without UL-SCH with  
Proposal 1: When Type 1 channel access is used to transmit a PSFCH,  can be used (Option 2).
Observation 2: When performing Type 1 channel access for a mixture of transmissions including PSFCH, S-SSB, and PSCCH/PSSCH, the UE follows NR-U approach and should select a CAPC that is applicable to all the transmissions. In practice, the lowest CAPC across all the transmissions should be used
Proposal 2: When Type 1 channel access is used to transmit a mixture of PSFCH, S-SSB, and PSCCH/PSSCH, the lowest priority (i.e., the highest CAPC  value across all the transmissions) should be used.
Observation 3: NR-U UL CAPC table supports the usage of Tslmcot,p=10ms forp=3,4 if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided [3]  
Proposal 3: For SL CAPC table, support the usage of Tslmcot,p=10ms forp=3,4 if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided. 
Observation 4: RAN2 #120 agreed on the CAPC for S-SSB to be . In NR-U the discovery burst (including the SSB) can be transmitted with any CAPC. When the CAPC  is used in NR-U, the value   can be used. It would make sense to not penalize the SL-U synchronization procedure by diverging from NR-U in this aspect.
Proposal 4: When Type 1 channel access is performed for standalone S-SSB transmission (), the UE is allowed to use . 
Observation 5: For defining the SL reference duration for CW adjustment, Option 1a (find a PSSCH transmission configured to receive Ack/Nack HARQ FB) seems to be the only one in line with NR-U and ETSI regulation. Option 1b is non preferable since it would include groupcast option 1 transmissions and Option 2a is non preferable because it would include transmissions with HARQ FB disabled and broadcast, therefore specific cast-dependent handling would be needed to be specified. 
Proposal 5: For defining the SL reference duration for CW adjustment, Option 1a is supported, i.e., the reference duration corresponding to the latest channel occupancy can be defined as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least a transmission associated with Ack/Nack HARQ FB is performed.
Observation 6: For a reference duration with unicast PSSCH with HARQ FB enabled, groupcast option 2 PSSCH with HARQ FB enabled, and concurrent unicast PSSCH and groupcast option 2 PSSCH with HARQ FB enabled, the approach considering the reception of at least one Ack to determine the reset of CW is exactly in line with the approach taken in NR-U. 
Proposal 6: For the case where a reference duration is defined according to Proposal 5 and Ack/Nack HARQ FB is available after the last update of , if at least one HARQ FB is ‘Ack’, for every priority class  set , otherwise increase  for every priority class to the next higher allowed value. 
Observation 7: In NR-U, if it is not possible to identify a reference duration, i.e., if no transmissions configured to receive Ack/Nack HARQ FB are performed, the contention window is kept constant. In SL-U this maps to: PSFCH, S-SSB, broadcast PSSCH, groupcast option 1 PSSCH, groupcast option 2 PSSCH with HARQ FB disabled, unicast PSSCH with HARQ FB disabled.
Proposal 7: If it is not possible to identify a reference duration for the latest COT, the reference duration is not used and for every priority class  use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Observation 8: The EDT from DL NR-U can be reused. In particular, the parameter  is used to compute the EDT for discovery burst, while  is used otherwise.
Proposal 8: For EDT adjustment procedure (all the channel access types) for S-SSB, the NR-U DL procedure can be reused, including the use of the parameter .
Observation 9: In NR-U, the observation period to ensure a duty cycle of 1/20 is not defined. It seems not necessary to define it for SL-U. If RAN1 decides to specify the observation period value, both  (the reference value for SCSt in ETSI regulations) or  (16 frames is the period over which the number of S-SSB is defined) can be acceptable values.
Proposal 9: RAN1 discusses on whether a definition of observation period to ensure the duty cycle of 1/20 for usage of Type 2A channel access for S-SSB is needed. In the affirmative case, either  or  can be used.
Observation 10: Joint support of Type 2A channel access for S-SSB and PSFCH seems to bring unnecessary complications to the design.
Proposal 10: Type 2A channel access with limitations similar to NR-U (max duration 1 ms and max duty cycle 1/20) for PSFCH is not supported.
Observation 11: There seems to be no clear reasons to prohibit multi-channel access for PSFCHs on non-contiguous RB sets.
Proposal 11: The use of DL multi-channel access procedure for PSFCH transmissions is not restricted to contiguous RB sets.
Observation 12: Regarding COT sharing, while in Uu the relations between initiator and responder are well defined (gNb-UE communication where gNb is identified via C-RNTI and UE transmits only to gNb), in SL point-to-point or point-to-multipoint communications are related to logical IDs (e.g. source/destination ID pairs defines a unicast link and destination IDs defines a group of UEs in  groupcast and broadcast). 
Proposal 12: The concepts of target of COT sharing and eligible transmission over shared COT (a response needs to include the initiator as a destination) can be defined based on logical IDs.
Observation 13: The determination of being target of COT sharing and the eligibility of a responding transmission over a shared COT could be simply achieved by using the legacy logical IDs in the initiator’s transmission. To support COT sharing across different casts and sessions additional IDs may be needed.
Proposal 13: Support COT sharing targeting multiple UEs, across cast types, and across different sessions (potentially different logical IDs within the same cast type) to maximize channel access efficiency and throughput.
Observation 14: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
Proposal 14: Consider supporting additional logical ID(s) in COT sharing information.
Observation 15: A method for grouping  all the logical IDs related to communications with a COT initiating UE can be beneficial to support cross-cast and cross-session COT sharing.
Proposal 15: Consider supporting a new COT sharing ID in COT sharing information
· COT sharing IDs can be generated from a COT initiator UE.
· Receiver UEs map COT sharing ID with logical IDs that the same COT-initiator UE has used in prior transmissions including COT-SI carrying such a COT sharing ID (e.g., a UE receiving a unicast PSSCH with COT sharing ID in COT-SI, can map the source/destination ID pair to the received COT sharing ID)
Proposal 16: Support determining that a receiving UE is the target of COT sharing (is a responding UE) at least when the legacy IDs contained in the initiator’s transmission match logical IDs known at the receiving UE
· Note: for unicast PSCCH/PSSCH from the initiator the legacy IDs are the logical source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the initiator the legacy ID is the logical destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Proposal 17: Support determining eligibility of a responding UE’s PSCCH/PSSCH transmission over a shared COT at least when the logical IDs related to the responder’s transmission match the legacy IDs contained in the initiator’s transmission
· Note: for unicast PSCCH/PSSCH from the responder UE the logical IDs are the source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the responder UE the logical ID is the destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Observation 16: Since PSFCH do not have specific IDs, but use resources based on IDs of the associated PSSCH transmission, it would make sense to determine eligibility of transmitting a PSFCH on a shared COT based on the IDs of the associated PSSCH. 
Proposal 18: Support determining that a responding UE’s PSFCH targets the initiator at least when the logical IDs of the associated PSSCH match the legacy IDs contained in the initiator’s transmission
· Note: for responder’s PSFCH associated with a unicast PSCCH/PSSCH the logical IDs are the source/destination IDs, for responder’s PSFCH associated with a groupcast/broadcast PSCCH/PSSCH the logical ID is the destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) in initiator UE’s transmission.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Observation 17: In NR-U, when a gNB shares a COT initiated by a UE (e.g., with CG-PUSCH), the gNB can send control information to another UE [3] . For the gNb (by default target of COT sharing), the requirement on transmissions (to target the COT initiator) applies only for transmissions that include unicast user plane data, and does not apply to control.
Proposal 19: A UE that is target of COT sharing can be allowed to transmit a PSFCH(s) over the shared COT without necessarily sending one to the COT initiating UE. 
Observation 18: Regarding signaling COT sharing information, in Uu there is a minimal information package to be conveyed to a responder: time/frequency information of the shared COT and allowable CAPC. 
Observation 19: Eligible logical IDs are required to support COT sharing in SL-U, and IDs additional to legacy IDs can be helpful to support cross-cast and cross-session COT sharing.
Observation 20: Channel access type and CPE indication was supported in Uu, and could be supported also in PC5.
Proposal 20: Support COT-SI transmission over PSCCH/PSSCH from the initiator to share a COT. The COT-SI includes at least time/frequency information of the shared COT, CAPC, and legacy IDs to determine eligibility of the response.
· Note: for unicast PSCCH/PSSCH from the initiator the legacy IDs are the logical source/destination IDs, for groupcast/broadcast PSCCH/PSSCH from the initiator the legacy ID is the logical destination ID.
· FFS: Whether to consider additional ID(s) other than legacy ID(s) as part of COT-SI.
· FFS: Whether an additional ID can be a logical ID or a COT sharing ID.
· FFS: Whether/how the COT sharing ID is mapped to a set of logical IDs
· FFS: Whether the ID(s) for the determination are L1 or L2 ID(s).
Observation 21: To support quick acquisition of COT sharing information, SCI signaling may be more suitable than MAC-CE.
Proposal 21: SCI is considered as baseline for the container of COT-SI.
Observation 22: If persistent LBT failure is reported at the RB sets granularity, it can be used to inform Mode 2 resource selection to prioritize selecting resources on RB sets with higher probability of LBT success.
Observation 23: In Mode 2 resource selection, reporting of candidates from PHY already needs to be updated to indicate a subchannel in terms of RB sets and interlaces. Therefore, MAC prioritization of candidates with RB sets without Persistent LBT failure can be transparent to PHY.
Observation 24: If Persistent LBT failure is reported at the RP granularity, it can be used to trigger RP switching to prioritize the use of RPs with higher probability of LBT success.
Observation 25: Using persistent LBT failure to drive RB sets prioritization may have lower specification impact and is more directly related to channel access granularity than RP switching.
Proposal 22: Support Persistent LBT failure at the RB sets granularity to aid Mode 2 resource selection.
Proposal 23: On the location of CPE starting positions, two sets of CPE starting positions are supported (both Option 1 and Option 2):
· A first set confined within the symbol right before the AGC symbol can be used in the case of COT sharing, i.e., when Type 2 channel access is used
· FFS: the locations of the CPE starting positions
· A second set that spans 1, 2, or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively, can be used in the case of initiating a COT, i.e., when Type 1 channel access is used
· FFS: the locations of the CPE starting positions
Observation 26: In SL-U there might be the need to align all the S-SSB transmissions regardless from COT sharing or initiated COT. Therefore, a single pre-configured CPE for S-SSB transmissions might be preferable, regardless the S-SSB being transmitted over a shared COT (indications of CPE may be supported but neglected for S-SSB) or an owned COT.
Proposal 24: For S-SSB, use a single pre-configured CPE starting position. Study the location of the single CPE starting position.
Observation 27: In SL-U there might be the need to align all the PSFCH transmissions regardless from COT sharing or initiated COT. Therefore, a single pre-configured CPE for PSFCH transmissions might be preferable, regardless the PSFCH being transmitted over a shared COT (indications of CPE may be supported but neglected for PSFCH) or an owned COT.
Proposal 25: For PSFCH, use a single pre-configured CPE starting position. Study the location of the single CPE starting position.
Observation 28: While NR-U adopted random CPE starting position selection for CG-PUSCH, we believe that a form of prioritization would be preferable for SL-U, to protect high priority traffic especially in congested scenarios. As it was supported in R16 NR-U, also indication of CPE starting position in SCI can be supported.
Proposal 26: When multiple CPE starting positions are configured, a UE can map to one starting position based on the CAPC of the PSCCH/PSSCH transmission, or follow an indication from the initiator UE when provided, e.g., in response to a shared COT indication.
Observation 29: While earlier CPE starting positions may be reserved to high priority transmissions (low CAPC index), low priority transmissions may be allowed to select later CPEs (high index CAPC). This can enable more multiplexing in frequency in later CPEs.
Proposal 27: If priority based CPEs are supported, a UE with traffic of a given priority can select a CPE starting position associated with the same or a lower priority (higher CAPC value).
Observation 30: In order to better support FDM of UEs with traffic of different priorities, multiple CPE starting positions selected according to priority (from here dubbed as priority-based CPEs), could be paired with a default CPE starting position to be selected if a condition is satisfied.
Proposal 28: Support a pre-configurable default CPE starting position to better support FDM transmissions.
Proposal 29: Assuming support of default CPE, if both a set of multiple CPEs and a default CPE are pre-configured, on the criteria used to select between the default CPE over one of the multiple CPEs, the following alternative conditions (schemes) can be considered:
4) Scheme 1: When the UE selects a partial RB set
5) Scheme 2: When a UE selects a partial RB set and is either
a) Performing a transmission for which resources were reserved, or
b) Multiplexing in frequency with a reserved transmission from another UE
6) Scheme 3: When a UE is either
a) Performing a transmission for which resources were reserved, or
b) Multiplexing in frequency with a reserved transmission from another UE
Observation 31: Scheme 1 and Scheme 2 try to maximize the chances of achieving FDM in the default CPE (forbid transmissions with full RB set allocation to select the default CPE), but by doing so introduce error cases in terms of wrongful blocking of high priority transmissions.
Observation 32: Scheme 3 associates the default CPE with transmissions for which a resource reservation was performed regardless of their priority, instead of additionally requiring that the transmission does not occupy the full RB set. This scheme is preferable since it can better support FDM compared to the set of multiple CPEs only, but avoid the error cases deriving from forbidding transmissions with full RB set from occupying the reserved CPE.
Observation 33: It is preferable that all S-SSB transmissions and all PSFCH transmissions use the same CPE starting position respectively. The case of different UEs following different indications (from their respective paired UE) can introduce inter-UE blocking between UEs, and result in missing transmissions of S-SSB and PSFCH.
Proposal 30: Only UEs attempting to access the channel for PSCCH/PSSCH transmission can follow an indication of CPE and channel access type, if supported.
Proposal 31: Support triggering resource selection in mode 2 resource allocation for multiple SL processes at the same time.
Proposal 32: For the MAC to PHY interface in Mode 2 resource selection for MCSt, support Option 1, i.e., when L1 is triggered for reporting a subset of candidate resources for MCSt, only one set of parameters is provided for the resource selection procedure in L1. 
· The set of parameters includes the number of slots  of the multi-slot candidate resources.
· The set of parameters is related to a procedure of multi-slot resource selection for one or multiple TBs.
· If the procedure of multi-slot resource selection is triggered for multiple TBs, the set of parameters provided to the PHY is common across the TBs.
· The provided remaining PDB can be a single value selected across the remaining PDBs of the multiple TBs (e.g. the minimum).
· FFS: whether/how to report to PHY the RB sets of the active RP that experienced persistent LBT failure
Observation 34: For identifying multi-slot resources for MCSt in Mode 2 resource selection, PHY is more suitable than MAC due to the agency in modifying the RSRP threshold in order to identify a sufficient number of multi-slot resources containing consecutive slots to be reported to MAC.
Proposal 33: For the PHY to MAC interface in Mode 2 resource selection for MCSt, support Option A, i.e., when L1 reports a subset of candidate resources for MCSt, L1 reports candidate multi-slot resources in .
· The set of candidate multi-slot resources is reported to MAC if the proportion of available multi-slot resource over the total number of multi-slot resources in the selection window is above a threshold .
· A multi-slot resource is defined as a set of contiguous slots , wherein each single-slot resource spans  consecutive subchannels. The  subchannels can vary across slots.
Observation 35: The random selection of a candidate resource at the MAC layer could limit MCSt in SL-U, which could be potentially supported also across separate resource selection procedures.
Proposal 34: On the selection step of a multi-slot candidate resource at the MAC layer, study the impact of the following in order to design a proper selection policy:
· Existence of a previously selected multi-slot resource
· Existence of a COT (owned or shared)
Observation 36: The support of multi-slot selection for MCSt may require a generalized condition for resource re-selection that accounts for overprovisioning of selected slots compared to the number of TBs (a single slot becoming unavailable may not be sufficient to trigger re-selection) and ensuring consecutive slots transmissions (a creation of a gap in a sequence of slots may trigger resource re-selection).
Observation 37: In SL-U LBT failure is an event that can determine the inability of transmitting a TB in a selected slot, which can be considered for triggering resource re-selection.
Proposal 35: Resource re-selection trigger is based on both re-evaluation and preemption and LBT failure. 
· FFS: When to trigger re-selection, (e.g., for single or multiple TB, to ensure MCSt, the case where the number of selected slots is larger than the number of TBs)
Proposal 36: Introduce multi-TTI grant to support MCSt in mode 1 SL-U. RAN1 should study details regarding
· TDRA indication for multiple slots
· HARQ ID and NDI for multiple TBs
· SCI-1 optimizations across multiple slots
· Utilization of gap symbol for data
Observation 38: LBT failure reporting from UE to gNb can be beneficial in Mode 1 operation for scheduling purposes.
Observation 39: The LBT failure report over PUCCH can be delivered with one additional bit per PSSCH.
Proposal 37: Introduce an LBT failure report from mode 1 UE to the gNB so that the gNB can provide LBT-aware resource allocation for the mode 1 UE in the form of grants over DCI 3_0. 
· FFS: How to report LBT failure to the gNB
· FFS: the case of multi-TTI grant (if supported)
Proposal 38: Within the COT transmission, use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower (at most ).
Proposal 39: For the gap before PSFCH, use CP extension to maintain the right length gap to match the channel access type or keep the COT (less than ).
Observation 40:  If there exists an unused PSFCH instance in the middle of data burst, additional type-1 LBT may be required by SL transmitter to continue the remaining transmission.
Observation 41: If the COT-initiating transmitter could transmit or its receiver could be scheduled to transmit some signals at the unused PSFCH instances, we can reduce the LBT overhead.
Proposal 40: Support PSFCH-like padding signal to fill the PSFCH symbol when the COT initiating UE is neither sending nor expecting to receive a PSFCG
· FFS: the case where the COT initiator UE transmits the PSFCH-like padding signal
· FFS: the case where the COT initiating UE can trigger a receiving UE to send a PSFCH-like padding signal
Observation 42: When a wideband COT is shared for responders to transmit their PSFCH, it is possible that only some of the RB sets are occupied by the responders’ PSFCH, which may cause the inability of the initiator in resuming transmissions over the RB sets without PSFCHs.
Proposal 41: Support that when a wideband COT is shared for PSFCH responses, the responder UEs ensure that all the shared RB sets are occupied. RAN1 discusses potential solution and considers:
· Opt1: Repetition of PSFCH over shared RB sets
· Opt2: Repetition of PSFCH over shared RB sets mapped to associated PSSCH transmission
Observation 43: In legacy NR SL Mode 2, the resource selection window does not take into account LBT parameters. Therefore, it is possible that a resource is selected before LBT can be completed even for the smallest value of CW.
Proposal 42: Support offsetting the resource selection window parameters  and  based also on LBT parameters. RAN 1 can consider the following as offsets:
· FFS: How to offset the resource selection window parameters based on LBT parameters (e.g., contention window value  or )contention window value , or the value of the random counter generated based on  at the start of Type 1 channel access. 
Observation 44: COT sharing information can be considered to aid Mode 2 operation to guarantee Type 2 channel access at the cost of additional MAC/PHY interfacing in the resource selection procedure.
Proposal 43: RAN1 discusses on supporting resource selection and re-selection based on receiving COT sharing information.
Observation 45: If RB sets indication is supported in reporting candidates from PHY in resource selection, MAC could prioritize selecting resources on RB sets without persistent LBT failures without additional enhancements.
Proposal 44: In Mode 2 resource selection, when MAC selects a resource for transmission based on candidates provided by PHY, it can prioritize resources that are non-overlapping with RB sets with Persistent LBT failures.
Proposal 45: In Mode 2 resource selection, when MAC selects a resource for transmission based on candidates provided by PHY, it can prioritize resources based on information obtained by PHY during sensing, such as:
· # of spanned RB sets
· # of overlapping reservations with a candidate (need to be reported from PHY)
· Statistics (e.g., highest or average) of priorities of overlapping reservations to a candidate (need to be reported from PHY)
Observation 46: R16/17 Mode 2 resource selection considered only sub-channels with contiguous PRBs (subchannel indexes in RP). In SL-U a subchannel may be defined at least in part based on an RB set index, which may require a change in the candidates reporting to MAC.
Proposal 46: PHY reports a (multi-slot) candidate to the MAC as a set of single-slot resources for which the frequency allocation is described for each single slot-resource. 
· FFS: The time allocation (e.g., via start index and duration, or with a set of indexes) 
· FFS: The frequency allocation (subchannels) is reported based on the definition of subchannel in the interlaced and contiguous PRBs waveform (pending agreement in the physical channel design) 
· FFS: Additional information can be provided for each (multi-slot) candidate, such as:
· # of overlapping reservations with a candidate
· Statistics (e.g., max or average) of priorities of overlapping reservations to a candidate
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