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Introduction
RAN1 #113 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 outline of this contribution to RAN1 #114 is as follows: 
· Remaining details of CAPC selection and CW adjustment
· Remaining details of COT sharing and COT-SI
· Remaining details for CPE starting positions
· PSFCH responses in a shared COT,
· MCSt (Mode2, Mode 1, and enhancements to support contiguous transmission),
· LBT failure report to gNB in Mode 1.

Remaining open issues according to the Report to RAN #100 Plenary:
· Specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only.
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Remaining details of cyclic prefix extension 
· Remaining details of EDT, COT-SI and stop-resume behavior in a shared channel occupancy
· Remaining details of multi-channel access procedures for S-SSB
· Remaining resource allocation details of multi consecutive slots transmission (MCSt) and Type 1 LBT blocking
· Whether any update necessary on SL mode 1 (LBT failure reporting to gNB) and mode 2 RA (consistent LBT failure)
· Remaining SCI-1 and SCI-2 design for SL-U (joint design with PHY structure agenda)

Discussion 
[bookmark: _The_starvation_problem]Type 1 channel access
CAPC
In the CR email discussion of the post-RAN1 #113 phase on TS 37.213, it was raised that it is not yet agreed what CAPC should be used by a UE to initiate a COT with Type 1 channel access, when the UE is planning to perform a SL TX burst including single transmissions associated with different CAPCs (e.g., PSFCH associated to CAPC  and PSSCH associated with CAPC ). It is our understanding that a transmission can be transmitted over a COT obtained with a Type 1 channel access that used a CAPC  if the transmission is associated with a CAPC . Therefore, we propose the following:
[bookmark: b00]Proposal 1: When a UE wants to perform SL transmissions associated with different CAPC values, the UE can perform such transmissions after performing Type 1 channel access with a CAPC larger or equal to the highest CAPC among the intended transmissions.

CW adjustment remaining details
In RAN1 #113 we had the following agreements on CW adjustments:
	Agreement (RAN1 #113)
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· 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 .
· If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration
· FFS: value of X


For what concerns the value X, it is our understanding that a high enough should be supported, to avoid unnecessary drift towards longer channel access. It is also noted that if PSFCH is not configured in RP, the drift would be guaranteed.
[bookmark: b01]Proposal 2: In relation to the value X of consecutive uses of  in (for COTs containing PSCCH/PSSCH not associated with explicit HARQ-ACK feedback):
· It is not applicable in RP without PSFCH configuration.
· In all the other cases the value X is pre-configured in the range {4, 16, 32}. If the pre-configuration is not provided, the default value X=16 is used.

UE to UE COT sharing
COT initiating UE resuming transmission after sharing the COT 
RAN1 #113 has agreed on the following working assumption regarding the behavior of a COT initiating UE for resuming transmissions after sharing a COT:
	Working assumption (RAN1 #113)
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, 
· it is supported that the COT initiating UE can transmit transmission(s) within the same channel occupancy that follows a COT responding UE’s SL transmission(s) according to the channel access procedures.
· FFS details of the SL transmission(s) from responding UE
· FFS whether the above should be based on NR-U DL-UL-UL (Clause 4.2.1.0.3 of TS37.213) or DL-UL-DL (Clause 4.1.3 of TS37.213) COT sharing principle and its corresponding transmission gap requirements
· FFS any other condition and restriction


In our view the following Case 1 and Case 2 described hereafter are considered by this agreement (initiator UE1 resuming TXs after sharing the COT to a responding UE2), while Case 3 is a related use case to be discussed in RAN1 and related to the reported agreement (more general context of initiator UE1 stops/resumes transmissions as separated SL TX burst in its own COT without necessarily sharing the COT to other UEs):
· Case 1: The COT initiating UE1 is resuming transmissions after single transmissions of known/fixed duration (e.g., PSFCH and S-SSB occasions where UE1 is not planning to transmit)
· Case 2: The COT initiating UE1 is resuming transmissions after a SL TX burst of a responder UE2 of which duration cannot be assessed with certainty by UE1 (e.g., UE2 responds on a shared COT with a transmission and starts a SL TX burst).
· Case 3: The COT initiating UE1 is resuming transmissions after a gap (no sharing to a responding UE2) due to dropped transmissions (e.g., due to re-evaluation/preemption checking) in its own COT 
It is our understanding that in NR-U a specific rule was adopted for this kind of resume-after-sharing behavior, that is, that the COT initiating gNB can resume transmissions with Type 2 channel access if there were no gaps larger than 25  between any two TX bursts in the COT as in the NR-U DL-UL-DL behavior (Clause 4.1.3 of TS37.213). That is, it is possible for UE1 to come back on its COT only if in any transition UE1-UE2 and UE2-UE1 there were no gaps larger than 25  (see Figure 1 for Case 1 and Case 2). One option would be to follow the NR-U design. Another option would be to copy the behavior of a responding SL-U UE in a shared COT. RAN1 agreed on a responding UE to use Type 2A channel access to respond in a shared COT if the gap between the initiator’s transmission and the responding transmission is larger or equal to 25  as in the NR-U DL-UL-UL behavior (Clause 4.2.1.0.3 of TS37.213). In practice, the responding UE can transmit disconnected transmissions (disconnected SL TX bursts) in the shared COT by performing Type 2A access at the beginning of each transmission. This behavior could be applied in principle to Case 2 and Case 3 (see Figure 1 for Case 2 and Case 3). 
[bookmark: b02]Proposal 3: The COT initiating UE that transmits a first SL transmission burst after initiating a COT with a Type 1 channel access procedure can transmit a new SL transmission burst within the same channel occupancy that follows a COT responding UE’s SL transmission burst according to Type 2 channel access procedures. Down-select one of the following options:
· Option 1: The COT initiating UE can transmit the new SL transmission burst if there are no gaps larger than  between any two SL TX bursts in the COT (NR-U DL-UL-DL principle).
· Option 2: The COT initiating UE can transmit the new SL transmission burst without restrictions on the gaps between any two SL TX bursts (NR-U DL-UL-UL principle).
[bookmark: b03]Proposal 4: For the COT initiating UE that transmits a first SL transmission burst after initiating a COT with a Type 1 channel access procedure down-select one of the following options for transmitting a new SL transmission burst according to Type 2 channel access procedures (without responder UE’s transmissions in between):
· Option 1: The COT initiating UE is not allowed to start a new SL TX burst (NR-U principle)
· Option 2: The COT initiating UE is allowed to start a new SL TX burst (SL-U initiator UE to responder UE to responder UE principle).
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[bookmark: _Ref141964323]Figure 1: Examples of stop/resume transmission behavior of COT initiating UE
COT sharing information
[bookmark: _Ref141968764]Time domain information
RAN1 #113 has agreed on the following regarding COT sharing time-domain information:
	Agreement (RAN1 #113)
For the time-domain information to be included as part of COT sharing information, at least the following is included:
· Remaining COT duration 
· FFS it is an absolute time length in ms or in number of slots, and payload size
· FFS: how to determine the shared slots and the starting time of the shared slots, e.g. if some slots are only intended for the COT-initiating UE and not to be shared with other UEs


In our understanding it would be important to introduce an “offset parameter” in COT-SI to mark a separation of where the initiator intends to stop transmissions (and after which responders can transmit according to channel access). In particular the introduction of the “offset” offers the following:
· Enables (does not ensure) Type 2B/2C channel access from responder
· If not supported: responder cannot determine TX end from initiator reliably based on SCI decoding. In fact, it may be unfeasible for the responding UE to determine applicability of Type 2B or 2C at least in the case where the latest transmission of the COT initiating UE is not targeting the considered responder (the responder would not know how to interpret the IDs in SCI, and therefore cannot associate the transmission with the COT initiating UE). Conversely, if the COT initiating UE conveys its commitment on transmitting until before the slot indicated by the offset over a COT-SI that is targeting the responder UE, such a responder UE is at least enabled to use Type 2B or 2C to start transmissions at the offset slot.
· To work properly: requires a method for the initiator UE to guarantee transmitting until offset (see Section 2.4.1.3). This way the responder has required information to apply Type 2B/2C channel access, depending also on the CPE selection algorithm (see Section 2.3.1.2)
· Protects the SL TX burst of initiating UE (responders cannot jump in arbitrarily with Type 2 access during initiator’s transmissions)
· If not supported: a responder UE can try to jump-in before the intended TX end of the initiator, for example during the initiator UE’s SL transmission burst, thus causing interference, or even breaking the SL TX burst of the initiator.
· Allows to send multiple COT-SIs (one in each PSCCH/PSSCH), which improves reliability of reception of COT-SI from the receiver (e.g., can repeat same COT-SI over two unicasts to same UE), and allows to share the COT with more UEs (e.g., can target a UE1 over a first transmission and a UE2 over a second transmission)
· If not supported: to avoid the problems of a responding UE interfering/breaking the initiator’s SL TX burst, a new rule would be needed, e.g., the responder can transmit after X slots from the COT-SI reception. This would invalidate the possibility of redundantly transmit the COT-SI, of targeting more UEs by means of multiple COT-SIs, and largely reduce flexibility of the initiator in transmitting its SL TX burst (now COT-SI must be sent in a specific slot if initiator wants to target a specific UE, therefore initiator must stop transmitting after X slots).
· Can serve as implicit indication that COT is being shared for PSCCH/PSSCH
· If not supported: some information like CAPC and COT remaining duration as well as legacy IDs may be included in SCI anyway, even if the intention of the initiator is not to share the COT. In that case a signaling is needed to declare the COT as shared. 
As for the responder behavior our understanding is that a responding UE should always be allowed to send PSFCH back to the initiator and potentially S-SSB. Therefore, it is desirable to adopt a common rule so that if a UE is targeted by a transmission and detects a COT remaining duration in SCI, it can send PSFCH back (at least one should target the initiator UE) or transmit S-SSB with Type 2 channel access within the remaining COT duration. 
[bookmark: b04]Observation 1: For a responder UE behavior after receiving an SCI including COT-SI from an initiator UE:
· Upon decoding at least a COT remaining duration in SCI, the responder can transmit PSFCH(s) (at least one for the initiator UE) and S-SSB with Type 2 channel access over opportunities falling within the COT remaining duration.
For responding with PSCCH/PSSCH, the responding UE should decode also the CAPC value. Furthermore and offset, should be provided to gain the advantages as described above.
[bookmark: b05]Observation 2: For a responder UE behavior after receiving an SCI including COT-SI from an initiator UE 
· Upon decoding at least a COT remaining duration and a CAPC, the responder can transmit PSCCH/PSSCH in the slots within the COT remaining duration with Type 2 channel access.
[bookmark: b06]Proposal 5: Support an offset parameter in COT-SI: 
· The responder UE can transmit PSCCH/PSSCH with Type 2 channel access not earlier than the time indicated by offset. 
· If the offset is not provided, The responder UE can transmit PSCCH/PSSCH with Type 2 channel access after the COT-SI processing time
As a default a responding UE could use Type 2A channel access. Since it might be unfeasible to determine autonomously that Type 2B/2C channel access can be used by a responder UE, we could support a simple 1 bit indication to use Type 2B or 2C (based on response duration) and a CPE starting position to ensure a short gap of 16 . 
[bookmark: b07]Proposal 6: Support a 1 bit indication in COT-SI to indicate channel access type and CPE:
· If the bit is set to 1, the responder UE uses a CPE starting position to reduce the gap to 16  (if possible, according to previous agreements) and either Type 2B or 2C channel access.
· The responder UE can chose between Type 2B and Type 2C channel access based on its transmissions being longer or shorter than , respectively
· Note: the CPE starting position to reduce the gap to  is not included in the pre-configured inside-COT set
· If the bit is set to 0, the responder UE autonomously select a CPE starting position from the pre-configured inside-COT set and uses Type 2A channel access.
Additional IDs
RAN1 #112 has agreed on the following regarding COT sharing:
	Agreement (RAN1 #112)
· A responding UE over a shared COT can be:
· a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
· In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
· In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
· a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
· FFS Limitations on what additional IDs may be included and how they may be indicated




	Agreement (RAN1 #112)
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
· In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
· In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) 
· FFS: all other details and additional restrictions



RAN1 discussed on several aspects related to COT sharing in NR-U in the past meetings. So far, a framework for COT sharing in SL-U has been established as follows:
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
RAN1 #112 agreements lay the foundations for Task 1 and Task 2 based on legacy L1 logical IDs (those currently available in SCI-2). In order to use COT sharing to the maximum effectiveness, COT sharing across cast types and across session IDs should be supported. In RAN1 #112 agreements, additional IDs are mentioned to achieve these cross-cast and cross-session COT sharing features.
[bookmark: b08]Proposal 7: 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 determining eligible transmissions.
[bookmark: b09]Observation 3: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
[bookmark: b10]Proposal 8: Support one or two pairs additional logical ID(s) in COT sharing information.
· One source ID field is 8 bits
· One destination ID field is 16 bits
Energy detection threshold
In RAN1 #113 we agreed on the following working assumption regarding EDT in COT sharing case:
	Working assumption
For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured  to be used in the energy detection threshold adaptation procedure (similar to ul-toDL-COT-SharingED-Threshold-r16 used for UL-to-DL COT sharing in NR-U)
· FFS candidate value(s) (need to take into consideration of different UE power class) and the granularity for the configuration


In our understanding the network can configure the parameter ue-toUE-COT-SharingED-Threshold based on the formula in Section 4.2.3.1 of TS 37.213, where the EDT is determined based on TX bandwidth and TX power. The network will consider a reference TX power based on a chosen UE power class and per channel/signal TX power. The UE that uses the reference EDT configured by network determine its max TX power according to the same formula by inversion. In this regard, it seems preferable to configure the EDT value for COT sharing per RP, so to have more flexibility.
[bookmark: b11]Proposal 9: For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured per RP.
CPE starting positions
PSCCH/PSSCH
[bookmark: _Ref141192646]Initiating a COT 
In RAN1 #113, we had the following agreement for the framework for CPE selection when initiating a COT for PSCCH/PSSCH:
	Agreement (RAN1 #113)
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission:
· Scheme 1: The UE selects the (pre-)configured default CPE starting position.
· Scheme 2: A CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission
· The mapping one or multiple CPE starting positions per priority can be up to (pre-)configuration.
· FFS: whether the priority should be the L1 priority or CAPC (to be down-selected in RAN1#114)
· For partial and full RB set resource allocations
· If a resource reservation is transmitted or resource reservations is detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, Scheme 1 is applied; otherwise, Scheme 2 is applied
· FFS: other conditions to determine whether to use scheme 1 or scheme 2
· FFS: further enhancements for the full RB set case


In our understanding the framework is complete for initiating a COT with PSCCH/PSSCH, besides the choice of using L1 priority or CAPC to pre-configure the per-priority CPE starting positions.
[bookmark: _Ref141967183]Transmissions inside a COT
In RAN1 #113 we had the following agreement to kick off studies on CPE selection in a shared COT:
	Agreement (RAN1 #113)
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
· Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· Alt. 2: Use only the (pre-)configured default CPE starting position
· Alt. 3: use CPE to make the gap smaller or equal 16us
· Alt. 4: others


Firstly, it is our opinion that a general framework can be agreed for starting transmissions (e.g., a SL transmission burst) inside a COT. This is more general than the shared COT only, since it captures the case where a COT initiating UE does not share its COT with other responders, but stops a SL transmission burst and later resume transmission by starting a second SL TX burst (and therefore performing a channel access and selecting a CPE for starting transmissions). In the remainder of the section, we’ll discuss CPE selection for starting transmissions inside-COT (for both COT initiating UE and responding UE). Note that the discussion does not target the case where a UE is performing a SL transmission burst, which does not require to perform any channel access between transmissions (and therefore selecting a CPE for initiating transmissions), since it is always possible for a UE to fill the gap symbols with CPE as per RAN1 #113 agreement.
In our view the framework for CPE selection for transmissions inside a COT (for both the initiator UE resuming transmissions in its own COT, or for a COT responding UE) can be based on the framework agreed in RAN1 #113 (from here dubbed as autonomous CPE selection) and reported in Section 2.3.1.1, with some additional cases (e.g., CPE indication from COT initiating UE). In practice, our proposed solution encompasses a mix of Alt. 1 and Alt. 4. In reference to the agreement reported below, the autonomous CPE selection, would operate as in the case of initiating a COT, with the only exception that would operate the selection over the per-RP pre-configured Inside-COT set (instead that over the Outside COT set):
	Agreement (RAN1 #113)
A set of one or more candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT (for the case of sharing a COT) and outside a COT (for the case of initiating a COT) is separately (pre-)configured per resource pool based on the pre-defined set of all candidate CPE starting positions.
· Note: for the case of sharing a COT, the CPE occurs after LBT gap for type 2A/2B/2C
· FFS whether a subset of candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT is indicated by SCI carrying COT sharing information
· FFS whether default starting position is included in each set


[bookmark: b12]Observation 4: A UE performing autonomous CPE selection inside a COT (i.e., the COT initiating UE for resuming transmissions in its own COT, or a responding UE to respond to the initiator) can operate the framework agreed in RAN1 #113 on the per-RP pre-configured Inside-COT CPE set.
While Type 2A can always be used by an eligible UE initiating transmission inside a COT, an issue to be addressed is how to enable the use of Type 2B and Type 2C in a shared COT. In this regard, as discussed extensively in Section 2.3.1.2 of [11] , channel access type and CPE indication in COT-SI can be used (based on conditions) to help the responding UE’s determination based on conditions. In practice, to apply Type 2B or 2C channel access, the responding UE must follow an initiator UE’s transmission with a specific gap. Therefore, a COT initiating UE that commits on transmitting over a portion of its own COT, could indicate an offset (e.g., in terms of relative slot index from the slot where a COT sharing indication is provided) to the responding UE, in order to enable the use of Type 2B and 2C from the responding UE’s side, in the case that the responding UE plans to transmit in the slot indicated by the offset parameter. This method reuse in part the UL-to-DL COT sharing from NR-U (indication of shared region with offset), and in part the DL-to-UL COT sharing from NR-U (indication of channel access type and CPE). In practice, if one takes the DL-to-UL point of view, the offset functions as a “soft-scheduling” provided by the COT initiating UE.
[bookmark: b13]Observation 5: If an offset parameter is supported in COT-SI to delimit the region of the COT where the COT initiating UE commits on transmitting and the portion that is up for sharing, channel access and CPE indication in COT-SI can support the use of Type 2B and 2C at the COT responding UE.
[bookmark: b14]Proposal 10: When a UE performs Type 2 channel access to perform PSCCH/PSSCH transmission(s) inside a COT:
· For both COT initiating UE1 resuming transmissions and COT responding UE2 responding to the initiator in a COT initiated by UE1:
· Support Alt 1 as a baseline, i.e., use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission (autonomous CPE selection as agreed in RAN1 #113with the pre-configured inside-COT set)
· Additionally, for a COT responding UE responding to the initiator at the offset (if offset and channel access and CPE indication are supported in COT-SI):
· If a channel access and CPE indication is decoded (1 bit in COT-SI) the responder uses a CPE starting position to reduce the gap to  and selects either Type 2B or 2C channel access based on transmissions duration being larger or smaller than 584 , respectively.
· Note: the CPE starting position to reduce the gap to  is not included in the pre-configured inside-COT set.
The proposals regarding necessary indications are reported in Section 2.2.2.1. Further discussions on how to ensure that the COT initiating UE commits on transmitting until the offset are reported in Section 2.4.1.3.
PSFCH 
In our contribution to RAN1 #113 [11] , we extensively discussed the pros and cons of pre-configuring a single vs. multiple CPEs for PSFCH transmissions. We believe that it is common understanding that PSFCH transmissions across UEs should be aligned as much as possible to avoid inter-UE blocking. Nevertheless, the issue we identified was that with only a single CPE pre-configured for PSFCH it would not have been possible to support Type 2A/2B/2C channel access, and SL transmission bursts (without LBT between transmissions) including PSFCHs. In RAN1 #113, we had the following agreements for supporting SL transmission bursts:
	Agreement (RAN1 #113)
A sidelink transmission burst is defined as a set of SL transmissions from a UE without any gaps greater than 16μs. Transmissions from a UE separated by a gap of more than 16μs are considered as separate sidelink transmission bursts. A UE can transmit SL transmission(s) after a gap of up to 16µs within a sidelink transmission burst without sensing the corresponding channel(s) for availability.
Agreement (RAN1 #113)
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed .
· Note: for this case, the CPE length should not be longer than up to symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position



In our understanding it is always possible for a UE to apply CPE filling to shorten the gap (e.g., symbol #10 or #13) and continue a SL burst without performing LBT between two consecutive transmissions (the CPE position for a gap of 16  is agreed to be pre-defined in TS 38.211 in all the CPE sets). That aside, a UE using LBT to access the channel could use a single pre-defined CPE starting position to be used as a default position when initiating or using a shared COT for simplicity. As we discuss in our contribution to RAN1 #113 [11] , the CPE starting position to attain a gap of  is preferable.
[bookmark: b15]Proposal 11: Regarding CPE selection for starting transmissions with a PSFCH in both outside-COT and inside-COT cases, a UE uses a single pre-defined CPE starting position to attain a gap of  in symbol #10.
S-SSB
The discussion for S-SSB is similar to the one for PSFCH with the only difference that the CPE starting positions are contained in symbol #13 instead of symbol #10. 
[bookmark: b16]Proposal 12: Regarding CPE selection for starting transmissions with a S-SSB in both outside-COT and inside-COT cases, a UE uses a single pre-defined CPE starting position to attain a gap of  in symbol #13.
MCSt
For SL-U products to be competitive for the use in high throughput applications over the unlicensed spectrum (eMBB-like traffic), it is necessary to support the transmissions of the many TBs composing large files as early as possible (minimize latency) and with the maximum channel access efficiency possible (compact transmission resources). Both those features are supported in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and are key enablers for SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
[bookmark: b17]Observation 6: Due to channel access requirements, burst-like transmissions for multiple TBs as early as possible is a fundamental feature in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and is a key feature to be supported in SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
MCSt in Mode 2
[bookmark: _Ref141264252]Selecting earliest available resources
Random selection in MAC layer (either with and without sensing) was introduced for NR SL to reduce collisions for small-data PDB-limited traffic for targeting V2X applications. In SL-U we target high throughput and there is a stress to select resources early reduce latency. It is to be noted that compared to NR SL, in SL-U we have additional features to remove collisions on top of legacy reservations, re-evaluation, preemption, and re-selection. Those features are LBT (on a broader scale) and CPE selection (on a smaller scale). In unlicensed spectrum it is crucial to obtain the channel and flush the transmission buffer as soon as possible, to be competitive with other technologies operating in the same band.
In Figure 2 we present system evaluations according to the agreed evaluation methodology (pair-wise SL-U + WiFi, single 20 MHz channel, full RB set allocation) to compare the following Mode 2 resource selection schemes: 
1. R16 – First available on 1st TX opportunity (R16-FA1st): Similar to R16 resource selection, but the first TX opportunity for any given TB is allowed to be selected at the top-left of the RSW. When this procedure is applied across many TBs, it achieves best-effort concatenation of 1st TX opportunities of such TBs, while the other opportunities are not concatenated. 
2. Approach 1 – First available (A1-FA): Best effort concatenation as in Approach 1 in the LS to RAN2 but each TX opportunity can be selected as early as possible. The selection of each TX opportunity will avoid already selected slots by the same UE and observe the legacy resource exclusion rules according to SCI reservations. The minimum gap for PSFCH response is observed between any two opportunities.
3. R16: Legacy R16 resource selection (no concatenation, random selection for opportunities, ensure min gap for PSFCH between opportunities).
4. Approach 1 – Random (A1-RA): Best effort concatenation as in Approach 1 in the LS to RAN2, where the TX opportunities of the first TB are placed at random in the selection window, and the other TBs concatenate the TX opportunities in a best effort manner. The minimum gap for PSFCH response is observed between any two opportunities.
Below we report further details on simulation assumptions:
· Bandwidth: 20 MHz (granularity of frequency resource allocation, i.e., full RB set)
· SL-U UE pairs: 6
· WiFi configuration: 3 APs with 4 connected STAs each
· SCS = 30 KHz
· RSW size is 400 slots (T2-T1=400)
· Sensing window capturing 200 slots before the RS trigger
· PSFCH periodicity is 1 slot
· MCOT = 6 ms (12 slots)
· Max Rank = 2
· Maximum number of HARQ processes = 12
· Number of transmission opportunities per TB = 16
· Per-UE offered load (Poisson traffic with FTP3 model): {3.2; 4.8} Mbps
  
[bookmark: _Ref142561628]Figure 2: UPT comparison for R16-FA1st vs. A1-FA vs. R16 vs. A1-RA schemes for two per-UE offered load points.
From Figure 2 we can highlight the effect of concatenation, and the effect of earliest available resource selection. The former allows to achieve MCSt and therefore make Type 1 channel access as efficient as possible, thus too many channel access attempts, which can be critical in environments with incumbent technologies such as WiFi. Scheme A1-RA outperforms R16 (+7.6% and +26% in the two offered load points, respectively) due to the concatenation. On the other side, selecting the resource for the first transmission opportunity as early as possible (e.g., at the left-most side of the RSW) reduce latency and significantly improves UPT. R16-FA1st (which achieves concatenation for the batch of 1st TX opportunities across TBs) outperforms R16 (+313% and +598% in the two offered load points, respectively). Additionally, if also the TX opportunities beyond the first are selected as early as possible (after meeting the requirement for minimum gap for PSFCH feedback), the latency is reduced in case reTX are needed, and concatenation is achieved also for the later opportunities (across TBs). A1-FA outperforms R16 (+739% and +2985% in the two offered load points, respectively).
[bookmark: b18]Observation 7: Random selection increases latency and reduces throughput and it is not suitable for high-throughput applications. 
[bookmark: b19]Observation 8: Due to SL processes being handled in parallel by MAC layer, earliest available selection provides a simple way to achieve best-effort concatenation of resources across multiple TBs (as in Approach 1).
[bookmark: b20]Proposal 13: Support enhancing Mode 2 resource selection so that the resources can be selected as early as possible in the respect of the minimum gap for PSFCH response whenever applicable.
Selecting contiguous resources
In RAN1 #112bis-e we had an agreement to send an LS to RAN2 for feasibility questions on three approaches that can be taken to enhance Mode 2 resource selection:
	Agreement (RAN1 #112bis-e)
Send an LS to RAN2 according to the following content for the LS:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

Approach 1: “best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”
· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt


Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.
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Figure 3: Approach 1, 2, and 3 per the current description in the LS to RAN2.
RAN2 has replied to such questions with an LS reply to RAN1 incoming to RAN1 #114 as follows:
	Reply LS on MCSt resource (re-)selection (R1-2304257)
RAN2’s answer to Question 1: It is feasible to (re-)select the resource for a single TB in MAC layer as per R16/R17 process and concatenate across separate resource (re-)selection triggers across TBs in a best-effort manner for MCSt.
RAN2’s answer to Question 2: Approach 3 (i.e., triggering the resource (re-)selection procedures for multiple SL processes at the same time) is not compatible with the current MAC specification and it may bring big specification impacts to RAN2.
RAN2’s answer to Question 3: It is feasible to provide a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt.


Regarding the three outlined approaches provide a good starting point for support of MCSt and can be further refined in RAN1 #114. RAN2 discussed and provided an LS response indicating feasibility of Approach 1 and 2, and concerns for Approach 3. In our view Approach 2 brings complications in the PHY procedure for defining and handling multi-slot resource generation/exclusion/reporting, but without applying this higher complexity to multiple TBs, therefore can be dropped. Due to the concerns of RAN2 over Approach 3, we consider focusing on Approach 1 (and refine it) as a target for RAN1 #114.
[bookmark: b21]Proposal 14: For Mode 2 enhancements for MCSt, down-select Approach 1 for simplicity and refine it for performance in high throughput applications.
One aspect that may need refinement is Step 3, to enable selection of earliest available. For what concern Approach 1, random selection is currently present in the description of Step 3. Even if random selection is intended only for the resource associated to the first TB of a set of multiple TBs (and rather the following resources for the other TBs can be selected with a consecutive-slots criterion), the outcome could still be throughput loss for unnecessary latency leading to the first TX opportunity, as discussedin Section 2.4.1.1. In our view, random selection is not suitable for high throughput use cases and should not be mandatory in SL-U. In practice, the resource for the first transmission opportunity of a TB should be the earliest available, and try to concatenate with other selected resources (e.g., for other TBs). A similar principle of concatenation can be applied when selecting the resources for the other transmission opportunities, also respecting the principle of minimum gap for feedback between any two transmission opportunities.
[bookmark: b22]Proposal 15: For Mode 2 enhancements for MCSt, Step 3 in Approach 1 is modified as follows:
· Step 3: Higher layers selects the (single-slot) resources for the transmission opportunities of a TB as early as possible and according to a consecutive-slots criterion to achieve MCSt. 
[bookmark: _Ref141965103]Enhancements to TX drop due to re-evaluation and preemption
Related to Section 2.2.2.1. In this section we want to propose that a TX that is candidate for drop according to re-evaluation/preemption checks, is practically dropped (re-evaluation/preemption signaled to higher layer with re-selection as a consequence) only under certain circumstances. We could support a “forgetting event” based on having accessed the medium for transmissions in a COT. If the dropping would create a hole in a started COT, the dropping is forgotten, and the SL TX burst is kept up without re-selection of the dropped transmission. This behavior is a throughput enhancement, and therefore could be activated via RRC signaling by the network. In some other scenarios it won’t be configured or activated, e.g., in scenarios where SL priority matters more.
We have compared in the same setup described in Section 2.4.1.1 two re-evaluation/preemption strategies:
· Scheme 1: Legacy resource re-evaluation/preemption check, where transmissions get dropped upon failing the check
· Scheme 2: enhanced scheme, where the UE is allowed to transmit on resources that fails the re-evaluation/preemption check if it is already transmitting a SL TX burst within its own COT initiated with Type 1 channel access.


[bookmark: _Ref142564175]Figure 4: Comparison of Scheme 1 (legacy re-evaluation/preemption) and Scheme 2 (do not drop transmissions if performing a SL TX burst for in-COT case).
From Figure 4 it can be noted that Scheme 2 outperforms the legacy Scheme 1 (+5.7% and +10.4% in the two loading points, respectively). 
[bookmark: b23]Observation 9: When a UE starts a COT, it is preferable to ensure that the COT initiator flush its transmissions and then release the medium (similar to WiFi) due to the uncertainty of accessing the channel and resuming transmissions. A pre-configurable behavior where transmissions in-COT are not dropped can support this behavior.
[bookmark: b24]Proposal 16: If a COT initiating UE is performing a SL TX burst in a initiated with Type 1 channel access, it is allowed to avoid dropping transmissions within the COT remaining duration due to re-evaluation and preemption checks if they are part of the same SL TX burst.
· This behavior is subject to pre-configuration.
MCSt in Mode 1
To enable MCSt for multiple TBs 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_x grant schedules multiple PSSCH transmissions (multiple TBs). 
[bookmark: b25]Proposal 17: Support enhanced DCI3_x to schedule multiple contiguous slots in mode 1 and further study the minimum signaling required.
Additional details are provided in our companion paper [10] 
Optimizations for contiguous burst
In RAN1 #113 we had an agreement to support SL transmission burst without performing LBT between consecutive transmissions of a UE:
	Agreement
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed .
· Note: for this case, the CPE length should not be longer than up to symbols, as per previous agreements
· FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
· FFS whether PSSCH can be transmitted instead of or in addition to CPE
· FFS: how to determine the CPE starting position


For the first FFS, we believe that the padding of PSFCH symbols should be addressed by PSFCH-like signals in the PHY agenda, and rather the agreement should be intended for bridging the gap in symbol #10 and symbol #13. For the second FFS, we believe that rate matching PSSCH could be transmitted in symbol #13 instead of CPE filling to improve transmission efficiency, at least in the case where the frequency resource allocation occupies the whole RB set. For the third FFS, we believe that nothing is to be addressed, since the agreement already encompasses the conditions and objectives to use CPE filling for maintaining a SL TX burst without performing LBT between consecutive transmissions.
[bookmark: b26]Proposal 18: Specification supports that in slots without PSFCH, the PSSCH (in a slot n-1) can be rate matched in symbol #13 to reduce the gap before the next consecutive transmission of the same UE (in slot n) to zero, , and the SCI indication of the rate matching behavior
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Figure 5: Closing the gap in between slots with PSSCH rate matching

LBT failure report to gNB from Mode 1 UE
In RAN1 #113 the following proposal was discussed without reaching an agreement:
	Proposal 10 (III): For SL-U UE operates in Mode 1 resource allocation, if UE is not allowed to use PSSCH resources provided by a DCI format 3_X or, for a configured grant for multiple TBs, UE reports NACK to the gNB when due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_X or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information.
· FFS whether to report multiple NACKs to gNB when UE is allowed to use PSSCH resources provided by a DCI format 3_X or, for a configured grant for different TBs but due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by the DCI format 3_X or, for the configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information


In our view it is important for the gNB to know the status of the scheduled channels based on LBT failures experienced by the scheduled UE. In this regard it would be preferable to support that in PUCCH, the UE reports one NACK (1 bit) per LBT failure encompassed by the DCI3_x grant.
[bookmark: b27]Observation 10: 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: b28]Proposal 19: A Mode 1 UE that is scheduled or configured to transmit PSSCHs reports a NACK for each LBT failure associated with any PSSCH transmission scheduled or configured by the gNB in the associated PUCCH resource to report HARQ-ACK information.
· RAN1 discusses and down-select between reporting one bit per PSSCH (HARQ status and LBT status combined) or two bits per PSSCH (HARQ status and LBT status separated).
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Figure 6: PUCCH enhancement with LBT failure report for mode 1.
Summary
In this paper we discuss various topics on channel access and resource allocation.
Proposal 1: When a UE wants to perform SL transmissions associated with different CAPC values, the UE can perform such transmissions after performing Type 1 channel access with a CAPC larger or equal to the highest CAPC among the intended transmissions.
Proposal 2: In relation to the value X of consecutive uses of  in (for COTs containing PSCCH/PSSCH not associated with explicit HARQ-ACK feedback):
· It is not applicable in RP without PSFCH configuration.
· In all the other cases the value X is pre-configured in the range {4, 16, 32}. If the pre-configuration is not provided, the default value X=16 is used.
Proposal 3: The COT initiating UE that transmits a first SL transmission burst after initiating a COT with a Type 1 channel access procedure can transmit a new SL transmission burst within the same channel occupancy that follows a COT responding UE’s SL transmission burst according to Type 2 channel access procedures. Down-select one of the following options:
· Option 1: The COT initiating UE can transmit the new SL transmission burst if there are no gaps larger than  between any two SL TX bursts in the COT (NR-U DL-UL-DL principle).
· Option 2: The COT initiating UE can transmit the new SL transmission burst without restrictions on the gaps between any two SL TX bursts (NR-U DL-UL-UL principle).
Proposal 4: For the COT initiating UE that transmits a first SL transmission burst after initiating a COT with a Type 1 channel access procedure down-select one of the following options for transmitting a new SL transmission burst according to Type 2 channel access procedures (without responder UE’s transmissions in between):
· Option 1: The COT initiating UE is not allowed to start a new SL TX burst (NR-U principle)
· Option 2: The COT initiating UE is allowed to start a new SL TX burst (SL-U initiator UE to responder UE to responder UE principle).
Observation 1: For a responder UE behavior after receiving an SCI including COT-SI from an initiator UE:
· Upon decoding at least a COT remaining duration in SCI, the responder can transmit PSFCH(s) (at least one for the initiator UE) and S-SSB with Type 2 channel access over opportunities falling within the COT remaining duration.
Observation 2: For a responder UE behavior after receiving an SCI including COT-SI from an initiator UE 
· Upon decoding at least a COT remaining duration and a CAPC, the responder can transmit PSCCH/PSSCH in the slots within the COT remaining duration with Type 2 channel access.
Proposal 5: Support an offset parameter in COT-SI: 
· The responder UE can transmit PSCCH/PSSCH with Type 2 channel access not earlier than the time indicated by offset. 
· If the offset is not provided, The responder UE can transmit PSCCH/PSSCH with Type 2 channel access after the COT-SI processing time
Proposal 6: Support a 1 bit indication in COT-SI to indicate channel access type and CPE:
· If the bit is set to 1, the responder UE uses a CPE starting position to reduce the gap to 16  (if possible, according to previous agreements) and either Type 2B or 2C channel access.
· The responder UE can chose between Type 2B and Type 2C channel access based on its transmissions being longer or shorter than , respectively
· Note: the CPE starting position to reduce the gap to  is not included in the pre-configured inside-COT set
· If the bit is set to 0, the responder UE autonomously select a CPE starting position from the pre-configured inside-COT set and uses Type 2A channel access.
Proposal 7: 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 3: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
Proposal 8: Support one or two pairs additional logical ID(s) in COT sharing information.
· One source ID field is 8 bits
· One destination ID field is 16 bits
Proposal 9: For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured per RP.Observation 4: A UE performing autonomous CPE selection inside a COT (i.e., the COT initiating UE for resuming transmissions in its own COT, or a responding UE to respond to the initiator) can operate the framework agreed in RAN1 #113 on the per-RP pre-configured Inside-COT CPE set.
Observation 5: If an offset parameter is supported in COT-SI to delimit the region of the COT where the COT initiating UE commits on transmitting and the portion that is up for sharing, channel access and CPE indication in COT-SI can support the use of Type 2B and 2C at the COT responding UE.
Proposal 10: When a UE performs Type 2 channel access to perform PSCCH/PSSCH transmission(s) inside a COT:
· For both COT initiating UE1 resuming transmissions and COT responding UE2 responding to the initiator in a COT initiated by UE1:
· Support Alt 1 as a baseline, i.e., use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission (autonomous CPE selection as agreed in RAN1 #113with the pre-configured inside-COT set)
· Additionally, for a COT responding UE responding to the initiator at the offset (if offset and channel access and CPE indication are supported in COT-SI):
· If a channel access and CPE indication is decoded (1 bit in COT-SI) the responder uses a CPE starting position to reduce the gap to  and selects either Type 2B or 2C channel access based on transmissions duration being larger or smaller than 584 , respectively.
· Note: the CPE starting position to reduce the gap to  is not included in the pre-configured inside-COT set.
Proposal 11: Regarding CPE selection for starting transmissions with a PSFCH in both outside-COT and inside-COT cases, a UE uses a single pre-defined CPE starting position to attain a gap of  in symbol #10.
Proposal 12: Regarding CPE selection for starting transmissions with a S-SSB in both outside-COT and inside-COT cases, a UE uses a single pre-defined CPE starting position to attain a gap of  in symbol #13.
Observation 6: Due to channel access requirements, burst-like transmissions for multiple TBs as early as possible is a fundamental feature in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and is a key feature to be supported in SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
Observation 7: Random selection increases latency and reduces throughput and it is not suitable for high-throughput applications. 
Observation 8: Due to SL processes being handled in parallel by MAC layer, earliest available selection provides a simple way to achieve best-effort concatenation of resources across multiple TBs (as in Approach 1).
Proposal 13: Support enhancing Mode 2 resource selection so that the resources can be selected as early as possible in the respect of the minimum gap for PSFCH response whenever applicable.Proposal 14: For Mode 2 enhancements for MCSt, down-select Approach 1 for simplicity and refine it for performance in high throughput applications.
Proposal 15: For Mode 2 enhancements for MCSt, Step 3 in Approach 1 is modified as follows:
· Step 3: Higher layers selects the (single-slot) resources for the transmission opportunities of a TB as early as possible and according to a consecutive-slots criterion to achieve MCSt. 
Observation 9: When a UE starts a COT, it is preferable to ensure that the COT initiator flush its transmissions and then release the medium (similar to WiFi) due to the uncertainty of accessing the channel and resuming transmissions. A pre-configurable behavior where transmissions in-COT are not dropped can support this behavior.Proposal 16: If a COT initiating UE is performing a SL TX burst in a initiated with Type 1 channel access, it is allowed to avoid dropping transmissions within the COT remaining duration due to re-evaluation and preemption checks if they are part of the same SL TX burst.
· This behavior is subject to pre-configuration.
Proposal 17: Support enhanced DCI3_x to schedule multiple contiguous slots in mode 1 and further study the minimum signaling required.
Proposal 18: Specification supports that in slots without PSFCH, the PSSCH (in a slot n-1) can be rate matched in symbol #13 to reduce the gap before the next consecutive transmission of the same UE (in slot n) to zero, and the SCI indication of the rate matching behavior
Observation 10: LBT failure reporting from UE to gNb can be beneficial in Mode 1 operation for scheduling purposes.
Proposal 19: A Mode 1 UE that is scheduled or configured to transmit PSSCHs reports a NACK for each LBT failure associated with any PSSCH transmission scheduled or configured by the gNB in the associated PUCCH resource to report HARQ-ACK information.
· RAN1 discusses and down-select between reporting one bit per PSSCH (HARQ status and LBT status combined) or two bits per PSSCH (HARQ status and LBT status separated).
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R16-FA 1st opportunity	
3.2Mbps	4.8Mbps	52.01	13.05	A1-FA all opportunities	
3.2Mbps	4.8Mbps	105.84	57.57	R16 	
3.2Mbps	4.8Mbps	12.61	1.87	A1-RA	
3.2Mbps	4.8Mbps	13.57	2.35	



Median UPT

R18V1 FA with re-evaluation	
3.2Mbps	4.8Mbps	105.84	57.57	R18V1 FA with re-evaluation enhancement	
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