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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
The revised WID for NR sidelink evolution has been approved in RAN#94e [1]. The channel access mechanisms and the physical channel design framework for sidelink on unlicensed spectrum were agreed for further investigation:
	1. Study and 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 [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


In this contribution, we discuss the channel access mechanisms for sidelink on unlicensed spectrum.
2. LBE
[bookmark: _Ref47611271][bookmark: _Ref47611245]Load based Equipment (LBE) is a very flexible scheme that enable devices to access the channel fairly with different priorities and different MCOTs. It is widely adopted in many regions in sub-7GHz as channel access mechanism. LBE performs LBT with backoff mechanism, i.e., Type 1 channel access procedure. Device can transmit whenever the channel is sensed as idle. When the channel is sensed as busy during the LBT procedure, device can continuously perform CCA until the selected backoff counter reaches zero. LBE has no fixed frame structure. The channel occupancy time depends on the channel access priority class. In the following sections, the remaining details of LBE when operating in SL-U are discussed.
2.1. [bookmark: _Ref110849550]LBT procedure 
	109 Agreement
Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.
· FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)
· FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 
· FFS how the channel access priority classes apply to each SL channel and signal
· FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.
110 Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs

· CW adjustment
· NR-U DL CW adjustment mechanism is used as the baseline for SL-U when SL-HARQ feedback is enabled in SCI for unicast 
· FFS any necessary update for SL-U operation
· FFS: how to determine CW size when SL-HARQ feedback is disabled in SCI
· FFS the case of groupcast option 1 (NACK-only) and groupcast option 2

110bis Agreement
· Type 1 SL channel access procedure is applicable to the following transmissions by a UE:
· PSSCH/PSCCH transmission(s) scheduled or configured by a gNB in SL Mode 1 resource allocation.
· PSSCH/PSCCH transmission(s) from the UE in SL Mode 2 resource allocation.
· Other SL transmissions including S-SSB and PSFCH transmissions from a UE
· FFS: how to set CAPC for S-SSB and PSFCH
· Note: Type 1 can be used to initiate a COT
· A UE uses a channel access priority class applicable to the sidelink user plane data multiplexed in PSSCH for performing the Type 1 channel access procedures to transmit transmission(s) including PSSCH with user plane data and its associated PSCCH.
· Note: how to set CAPC for MAC CE multiplexed in PSSCH is up to RAN2
· A UE shall not transmit on a channel for a Channel Occupancy Time that exceeds the maximum COT duration where the channel access procedures are performed based on a channel access priority class p associated with the UE transmissions, as given in CAPC table for SL.

110bis Agreement
· RAN1 is to study the definition of a “SL reference duration” following the NR-U principle and RAN1 is to agree on the definition before down-selection to an option for CW adjustment for SL HARQ-ACK feedback enabled/disabled and each cast type
· In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: 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 .
· Option 2: CW is adjusted according to number blind retransmissions of the TBs within a COT.
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 4: If a  is consecutively used  times for generation of ,  is updated for each priority class  to the next higher allowed value.
· Option 5: If a collision indicator is received, increase  for every priority class  to the next higher allowed value.
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (i.e., at least In case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value. 
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· FFS: the (pre-)configuration ratio values
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  ; otherwise is increased.
· FFS whether groupcast option 1 (NACK-only) with SL-HARQ feedback enabled can be supported for SL-U. If supported, further study the following options (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions)
· Option 1: 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 .
· Option 2: 
· If ‘NACK’ or a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When neither ‘NACK’ nor a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· Option B: 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 .
· Option 3: An ACK-only procedure is used instead of a NACK-only procedure. In this case, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  , otherwise is increased
· Option 4: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 5 (option 3+legacy): ACK feedback is performed when a TB is successfully decoded in addition to the legacy NACK-only procedure. In this case, if ACK only is received related to any transmissions within the latest SL reference duration then ,  otherwise  is increased.
· CW adjustment for unicast with SL-HARQ feedback enabled (at least In case only unicast PSSCH(s) is (are) transmitted within the latest SL reference duration):
· Option 2: If at least one ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class   ; otherwise is increased.
· FFS the case when UE is operating with different SL-HARQ feedback schemes (e.g., UE has concurrent broadcast transmission + unicast with SL-HARQ enabled, or GC option 1 + GC option 2, etc in the SL reference duration).
111 Agreement
[bookmark: _Hlk119444613]Agreement
· 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
112 Agreement
Agreement
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission
Agreement
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission
Agreement
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
· 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
· Whether/how to adjust CWS for groupcast option 1 NACK-only case and whether/how to define reference duration for groupcast option 1 NACK-only case can still be discussed
112 bisAgreement
Agreement
[bookmark: _Hlk132797182]The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed
Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.
Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.



It has been agreed that when Type 1 channel access is applied to PSFCH, p=1 is used for PSFCH. To further enhance channel access probability for important signaling with limited transmission time, Type 2A channel access procedure can be considered. For example, for PSFCH transmission, which contains only one bit HARQ feedback information and with only 2 symbols, Type 2A channel access can be considered to enhance the channel access possibility. When Type 2A is also supported for PSFCH, the duty cycle, the total transmission duration, and the maximum number of transmissions within the observation period should be jointly considered with S-SSB. For those S-SSBs and/or PSFCHs which do not meet the regulation requirement, Type 1 LBT should be applied. Therefore, we need to define some criteria to select the LBT type for S-SSB and PSFCH. Followings are some of the potential candidates:
· Alt 1: only the S-SSB and/or PSFCH in certain candidate positions can use Type 2A LBT for transmission
· Alt 2: only the S-SSB and/or PSFCH with certain SCS can use Type 2A LBT for transmission
· Alt 3: introducing separate limitation for S-SSB and PSFCH respectively (e.g, no more than N1 or X1% of the S-SSB and/or no more than N2 or X2% of the PFSCH can use Type 2A LBT for transmission)
· Alt 4: only the S-SSB and/or PSFCH with certain priority can use Type 2A LBT for transmission
The observation period of the above transmissions can be the same as that in ETSI regulation, i.e., 50ms. However, to adapt more flexibly to the SL transmission, the observation period can be defined as other values, e.g., the periodicity of the S-SSB, 160ms.
As agreed in RAN1#110 meeting, Type 2A/2B/2C channel access can be considered when sharing a COT from another UE for transmission. When the gap between the SL transmission from responding UE and that from the COT initiating UE is 16 us, both Type 2B and Type 2C channel access can be applied. The choosing of the channel access type depends on the SL transmission duration of the responding UE. If the SL transmission duration is larger than 584us, Type 2B channel access must be applied. If the SL transmission duration is less than or equal to 584us, Type 2C or Type 2B channel access can be applied.
[bookmark: _Ref102151237][bookmark: _Ref111233493]Proposal 1: Support Type 2A channel access for PSFCH transmission.
[bookmark: _Ref131786076]Proposal 2: The criterion of applying LBT type-2 for S-SSB and PSFCH should be determined.
[bookmark: _Ref102151238][bookmark: _Ref115467245]Proposal 3: The UE chooses to apply Type 2B or Type 2C channel access depending on the SL transmission duration.
Regarding the reference duration, option 1a has been agreed while the CWS for groupcast option 1 and MCSt is still FFS. The reference duration for multi-consecutive slots transmission is not different than that for single slot transmission. The ending time for the reference duration of MCSt can be the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted. The rest of the transmissions should not be included in the reference duration. The other transmissions such as PSFCH and S-SSB, if they fall into the reference duration, cannot be used for CWS adjustment. When the transmissions within the COT are only groupcast option 1 NACK-only transmissions and/or transmissions with SL-HARQ feedback disabled, reference duration is not applicable.
[bookmark: _Ref131786103]Proposal 4: Reference duration is not defined when the COT contains only groupcast option1 transmission and/or transmissions with SL-HARQ feedback disabled.
[bookmark: _Ref131786104]Proposal 5: The ending time of reference duration for MCSt is the same as that for single slot transmission.
[bookmark: _Ref118739335]Proposal 6: The PSFCH or S-SSB within the reference duration is not used for CWS adjustment.
By applying the above reference duration definition, when all transmissions within the latest COT have SL-HARQ feedback disabled, it is preferable to retain the CWS, which is option 1 from the agreement. Transmissions with SL-HARQ feedback disabled cannot be effectively used for CWS adjustment, and blind retransmission does not necessarily imply a transmission failure, therefore, it is better to retain the CWS. 
Groupcast option 1 should also be supported for SLU, which is not fundamentally different from other SL transmissions except for the feedback. Since there is no reference duration defined when all transmissions within the latest COT are groupcast option 1 NACK-only, the CWS should not be adjusted due to the lack of effective feedback.  Therefore, it is better to use the latest CWp, i.e., the option 1 from the agreement.
[bookmark: _Ref111218980]When the reference duration includes different cast types of transmissions, UE can determine the CWS based on the effectiveness of the feedback. For example, the effectiveness of the feedback for SL transmissions can be ordered as: unicast PSSCH with SL-HARQ feedback enabled > groupcast option 2 PSSCH > other transmissions. If the reference duration includes more than one type of the SL transmission, UE always uses the SL transmission with feedback of the highest effectiveness to adjust the CWS.
[bookmark: _Ref115467254]Proposal 7: When all the transmissions within the COT are PSSCH with HARQ feedback disabled or PSSCH of groupcast option 1, UE uses the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Proposal 8: When the transmissions within the reference duration include different cast types, UE adjusts the CWS based on the transmission with ACK/NACK HARQ-ACK enabled, where the unicast transmissions are treated with the highest priority.
2.2. Type 1 LBT blocking 
	Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).


In RAN1#112bis-e e-meeting, type 1 LBT blocking issue was discussed and several solutions have been agreed for further study.
Option 1: 
· Enhancement 1: UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· Enhancement 2: UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
For option 1, several essential issues should be addressed when introducing the enhancements. 
Firstly, the number of N consecutive resources needs to be determined, the value N is actually associated with type 1 LBT duration of the UE. However, for enhancement 1, it is challenging to specify a robust rule to determine the value N, because the type 1 LBT duration associated with the reserved resource is not informed to other UEs. A simple way is to support several configurable values for the N, and the network can configure the value N to ensure the type 1 LBT duration before the reserved resource or the resource selection UE can predict the the N based on CAPC associated with the detected reservation signal. For the enhancement 2, since the resource selecting UE may have some information on the required type 1 LBT duration (e.g., based on the CAPC of the logical channel in the data buffer), the value N can be decided by UE implementation. It is noted that, if option 1 is supported, for both enhancement 1 and enhancement 2, the value N can be set to zero, at least for the case that the UEs are allowed to perform enhanced LBT according to the option 7.  
Furthermore, the method to determine LBT blocking between the reserved resource and a selected resource should be discussed. The option 1 is applied only when the LBT blocking occurs, e.g., when the energy measurement result associated with the reserved resource is above an energy threshold, the reserved resource may block a later selected resource, then option 1 is adopted. 
[bookmark: _Ref135069744]Proposal 9: To handle the type 1 LBT blocking issue, if option 1 is supported,
- When UE avoid selection of N consecutive resource(s) before a reserved resource with high priority, the value N is (pre-)configured or determined based on CAPC associated with the detected reservation.
- When UE avoid selection of N consecutive resource(s) after a reserved resource with high priority, the value N is determined by UE implementation. 
- Value N can be set to zero. 
Option 2:
· Enhancement 1: UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· Enhancement 2: UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
For option 2, the enhancement#1 is not a safe solution to handle the type 1 LBT blocking, since option 2 does not guarantee the COT sharing between UEs. In enhancement 1, the COT initiating UE (i.e., the UE with reserved resource) may not be allowed to share its COT to the resource selecting UE (e.g., because the later UE does not meet the condition of being a responding UE), then the transmission on the selected resource may be blocked by the reserved resource. In enhancement 2, the potential responding UE may choose to use type 1 LBT instead of type 2, e.g., for MCSt of the potential responding UE, the UE may performs type 1 LBT to obtain a long COT based on the lowest CAPC of the transmissions on MCSt, while if the UE performs LBT based on COT sharing, only a short COT can be used by the UE as illustrated in Figure 1. 
As a summary, option 2 is not a complete solution to handle LBT blocking issue, it is a solution to increase COT sharing probability. The option 2 can be combined with another option, e.g., option 7. Consequently, if option 2 does not ensure a COT sharing, the potential responding UE can still use type 1 LBT for channel access.
[image: ]
[bookmark: _Ref135069600]Figure 1 type 1 LBT vs type 2 LBT
[bookmark: _Ref135069689]Observation 1: To handle the type 1 LBT blocking issue, option 2 is not a complete solution. Option 2 is an optimization to increase COT sharing probability, and it can be combined with another option, e.g., option 7.
Option 7 is the most straightforward solution to address the type 1 blocking  issue. In a LBT sensing slot n (i.e., 9us LBT sensing duration), the detected power on the LBT sensing slot can be derived by the total received energy excluding the energy contributed by SL transmission (e.g., deduced from SL RSRP), and then compared with the EDT. In Figure 2, if UE detects a SL transmission by decoding SCI, after decoding the SCI to acquires the SL resource allocation, when UE performs LBT in the illustrated duration#2, it subtracts the SL transmission power from the detected total power by LBT. Of course, if the UE has higher capability, it can apply this enhancement to duration#1, e.g., by recording the detected power for the ‘LBT sensing slots’ in duration#1, and then subtracts the SL transmission power from the detected power based.
[image: ]
[bookmark: _Ref135069620]Figure 2 enhanced LBT
Some preliminary evaluations are performed to show effectiveness of the above solution to address the type 1 LBT blocking issue. In the simulation, SL UE deems LBT failure only if the UE detects WIFI transmission during the LBT duration. From Figure 3, it can be observed that, when the solution is used, the performance of LBE based channel access increase significantly. 
 
[bookmark: _Ref131785790]Figure 3 System performance for enhanced LBT
[bookmark: _Ref131786141]Regarding whether option 7 is aligned with regulation or not, we cite the description on LBT procedure from the European regulation. The regulation only requires the detection of other transmissions, it is not clearly stated whether all the other transmissions or part of the other transmission or what kind of other transmission should be detected.  From our point of view, the regulation is mainly used to ensure the fairness among different technologies when accessing the channel. If the energy detection procedure can correctly detect the energy from other RATs, it complies with the regulation. Further enhancement regarding the channel access procedure among the nodes of the same RAT is not contradictory with the spirit of regulation. 
	ETSI EN 301 893 - 4.2.7.3.2.5 ED Threshold Level (Energy Detection Threshold Level) 
Equipment shall consider a channel to be occupied as long as other RLAN transmissions are detected at a level greater than the ED Threshold Level (TL). The ED Threshold Level (TL) is integrated over the total Nominal Channel Bandwidth of all Operating Channels used by the equipment.



[bookmark: _Ref135069749]Proposal 10: Support option 7 as baseline solution to handle the type 1 LBT blocking issue
- if a ‘LBT sensing slot’ (i.e., the 9us sensing duration) is inlined in a detected SL PSCCH/PSSCH transmission(s), the detected power on the LBT sensing slot is reduced by M*SL-RSRP, where M is the number of RE(s) occupied by the SL PSCCH/PSSCH transmission(s). 

2.3. [bookmark: _Ref111130900]Mode 2 resource allocation enhancement
	109 Agreement
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2
Proposal 7-1 (II): To address the potential issue of insufficient time for a UE to perform Type 1 LBT before a selected resource due to LBT sensing time can be longer than T1 of resource selection window, further study at least the following options for down-selection in a future meeting. Other options are not precluded.
· Option 1: A time offset is added to T1 of resource selection window. FFS the time offset length.
· Option 2: MAC layer takes into account of a potential Type 1 LBT sensing duration and selects resources accordingly.
· Option 3: Type 1 LBT sensing duration is determined firstly, then resource selection takes into account of the LBT duration is performed.
· Option 4: Resource is selected firstly, then Type 1 LBT sensing duration is adjusted based on timing of the selected resource.
· Option 5: Do nothing; Drop the SL transmission due to LBT failure, perform resource re-selection and attempt to access the channel for the next selected resource.
· Option 6: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 7: UE prioritizes resource in a detected shared COT.


In RAN1#109 e-meeting, it has been agreed that existing SL mode 2 resource allocation are supported as baseline for sidelink operation in a shared carrier, and the enhancements due to shared spectrum channel access should be further studied. In RAN1#112 meeting, several enhanced aspects were discussed as in [3] and cited above. 
The SL resource allocation should be enhanced considering the potential LBT failure. There are several reasons for which the LBT failure may occur, e.g.,
· There is no sufficient absolute time for the UE to finish the LBT procedure before the transmission resource.
· There is a time gap between the end of LBT procedure and the start of the SL transmission resource 
Regarding the insufficient type 1 LBT duration, the mode 2 resource selection can be enhanced to guarantee the time gap between slot n (where resource selection is triggered) and the slot of transmission resource, or between any two transmission resources, is larger than the minimal/remaining LBT duration for the UE, which can be determined based on, e.g., the value of the LBT counter. 
[bookmark: _Ref131786142][bookmark: _Ref111217490][bookmark: _Ref135069771]Proposal 11: The mode 2 resource selection should be enhanced to guarantee sufficient LBT duration before the SL transmission resource(s).
Another solution to cope with insufficient type 1 LBT duration is to use COT sharing mechanism, then UE use type 2 LBT instead of type 1 LBT. Therefore, in order to fully and quickly use the shared COT, UE can prioritize the selection of resources within a detected shared COT as following. 
· Alt. 1: The resource selection window is selected to be within the shared COT, more specifically, the resource selection window [T1, T2] should be determined so that, T1 is after the beginning of the shared COT and T2 is before the ending of the shared COT. 
· Alt. 2: The UE selects the candidate resources within the shared COT with higher priority, this can be performed in MAC layer. 
[bookmark: _Ref131786145][bookmark: _Ref135069774]Proposal 12: UE prioritizes resource in a detected shared COT by the following methods.
· Alt. 1: The resource selection window is selected within the shared COT. 
· Alt. 2: The UE selects the candidate resources within the shared COT with higher priority, e.g., in MAC layer. 
For similar reason, the detected shared COT can be used for resource re-evaluation as well, thus the following proposal is made.
[bookmark: _Ref135069779]Proposal 13: When the UE detects a shared COT, and if the selected resource but not reserved resource is not within the shared COT, UE performs resource re-selection. 
Regarding the gap between the end of LBT procedure and the start of the SL transmission resource, UE may either fill the gap by dummy (or valid) transmission or delay the LBT procedure until the start of the transmission resource. Considering the resource efficiency, it is preferred to delay the LBT procedure, i.e., apply a 25us deferred LBT before the SL transmission resource, similarly to that in NR-U. Then, SL UE can still perform transmission on the resource if the deferred LBT succeeds. However, if the deferred LBT fails, then UE has to hold on the TB transmission until the next selected/reserved PSCCH/PSSCH.
[bookmark: _Ref111217495]Proposal 14: When there is a gap between the end of LBT procedure and the start of the SL transmission resource, the UE applies a 25us deferred LBT before the SL transmission resource.
To increase the TB transmission reliability, it can be assumed that the transmission resource is selected as early as possible so that if the deferred LBT failed, the UE has sufficient time to continue another LBT procedure to transmit the TB within its PDB.    
[bookmark: _Ref111217497]Proposal 15: For mode 2, the transmission resource should be selected as early as possible.
2.4. Mode 1 resource allocation enhancement
	[bookmark: _Ref111217505]109 Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2
Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details


· Access to a Mode-1 grant
The first aspect that needs to be discussed is whether the LBT type as well as the priority class is indicated by the gNB or determined by the scheduled UE. In R16 SL, gNB has no information on the priority of data transmitted in the scheduled resources, and UE determines the data mapped on the resource based on the LCP configuration. Similarly, if it is up to the UE to select the data to transmit as well as the LBT mechanism to use in SL-U, the UE should at least ensure that the COT obtained after access is long enough to contain the scheduled resource. Further, in addition to the scheduled resources, the COT may contain additional time resources. It should be first clarified if these additional time resources can be used by the mode-1 UE for transmission or sharing with peer UE.
If this is not allowed, the consumed LBT effort and obtained transmission opportunity are somehow wasted. If it is allowed, it seems that this may be somehow not aligned with the behavior of traditional mode 1, as the UE uses resources not explicitly scheduled by the gNB. Further, in this case, the exact frequency resources used for transmission on the additional time occasions should be determined. The simplest way would be to use the same frequency resources as the ones being scheduled for further transmission or sharing. 
[bookmark: _Ref135069839]Proposal 16: For mode-1 UE, if the corresponding SL DCI or SL CG configuration does not provide LBT type and CAPC, LBT type as well as the CAPC can be decided by UE, otherwise, UE should follow the LBT type and CAPC provided in SL DCI or SL CG configuration.
[bookmark: _Ref111217500]Proposal 17: For mode-1 UE, if the obtained COT includes additional time resources other than the scheduled resources/configured grant, the UE is allowed to exploit these resources or to share them with its peer UE(s).

· Mode-1 grant design
If there is strong interference to the scheduled UE, the UE may fail to access the scheduled resources. In order to increase the possibility of channel access, gNB may schedule a same set of resources for a group of UE. UEs with less severe interference have a higher possibility to access the resources, and they can share the obtained COT with other UEs in the group. To avoid resource collision between UEs, different frequency resources(e.g. interlaces) can be allocated to different UEs in the groups.
[bookmark: _Ref111217501]Proposal 18: For mode-1 UE, gNB can indicate a set of resources to a group of UE by a group common DCI or RRC, all UEs in the group can perform LBT for the scheduled resources/configured grant and possibly share the COT with other UEs in the group if LBT succeeds. Different UEs in the group are assigned with different frenquency resources in the set.

According to the agreement, MCSt is supported for SLU, regardless of mode-1 or mode-2. However, for mode-1 UE, it is necessary to clarify how to indicate the MCSt in a mode-1 grant and how to use it. To indicate the MCSt, the most straightforward approach is to reuse the legacy TRI with   set to 0. Regarding how to use the grant, as there is insufficient time for HARQ-RTT between multiple retransmissions of a TB in a set of MCSt resources, the MCSt in a mode-1 grant should either be used for blind transmissions (e.g., when PUCCH is not provided) or transmissions for different TBs (if PUCCH is available).
[bookmark: _Ref135069877]Proposal 19: MCSt in a mode-1 grant can be used for blind transmissions of one or multiple TBs when PUCCH is not provided.
[bookmark: _Ref135069879]Proposal 20: MCSt in a mode-1 grant can be used for transmissions of multiple TBs with HARQ-ACK enabled.
· HARQ-ACK for a Mode-1 grant
A mode-1 UE can only access the scheduled resources and perform transmission successfully once LBT succeeds (i.e., the measured signal strength has been lower than the EDT for a certain period), so the UE is unlikely to suffer strong interference from other UEs when transmitting on the scheduled resources. If the UE reports a NACK after transmission, this is more likely due to a TX/RX cancellation, or PSSCH decoding failure of the peer UE. Thus, the UE can report the LBT result to help gNB to better understand the status of the SL scheduling. A straightforward approach is that if the LBT fails, a NACK is reported. However, a disadvantage of this approach is that gNB may misinterpret the NACK as an outcome of de-prioritization of PSSCH transmission/PSFCH reception, or PSSCH decoding failure of the peer UE, which then leads to inappropriate or ineffective retransmission scheduling. Moreover, when the NACK-only based HARQ-ACK scheme is used, if the peer UE fails to access the PSFCH, according to the existing spec, the scheduled UE will report ACK as no PSFCH is detected. 
An alternative solution is to indicate LBT result and SL HARQ-ACK separately. For example, a dedicated resource or separate codebook is used for LBT result indication in addition to SL HARQ-ACK reporting. This also helps the gNB to determine exactly how many times a TB has been sent so as not to exceed the maximum number of (re)transmissions maintained by the gNB for DG or configured for CG to UE.
In addition to LBT results, COT-related information can also be reported to gNB. Due to the uncertainty of LBT and that LBT type and CAPC are determined by UE itself, gNB does not know where the COT starts/ends. With the COT information from UE, gNB can schedule other UE dynamically to share the COT, thus save LBT effort.
[bookmark: _Ref115467318]Proposal 21: For mode-1 UE, separate reporting of LBT results/COT information and HARQ-ACK for the scheduled resources are supported.
In R16, the time location of PUCCH for SL HARQ-ACK is determined based on the PSFCH corresponding to the last scheduled resource by a SL DCI. In R18, due to the uncertainty of channel access, multiple PSFCH candidates should be supported for a PSSCH/PSCCH transmission as discussed in [2]. The time location of UL resources for reporting can be determined in the following two ways:
· Option1. For each PSFCH candidate, there is one candidate UL resource. The candidate UL resource associated with the successfully accessed PSFCH candidate, or the last PSFCH candidate if all LBT fails, is used for reporting.
· Option2. There is one UL resource for reporting, and its time location is derived from the last PSFCH candidate.  


Figure 4. option1: one candidate PUCCH per PSFCH candidate occasion (4 PSFCH candidate occasions)


Figure 5. option2: PUCCH resource location is determined based on the last PSFCH candidate occasion corresponding to the last PSSCH occasion and a time gap (4 PSFCH candidate occasions)

[bookmark: _Ref135069972]Proposal 22: For a mode-1 grant, the time location of the corresponding UL resource for SL HARQ-ACK or LBT results/COT information reporting is determined based on one of the following options:
- Option1. For each PSFCH candidate, there is one associated candidate UL resource. The candidate UL resource associated with the successfully accessed PSFCH candidate, or the candidate UL resource associated with the last PSFCH candidate if all LBT fails, is used for reporting.
- Option2. There is one UL resource for reporting, and its time location is derived from the last PSFCH candidate.

· Mode-1 grant and shared COT from other UEs
In Rel-16/17, a mode-1 UE is fully controlled by the network and does not consider the coordination information from other SL UEs. However, in Rel-18, it is unclear whether a mode-1 UE can share COT from other mode-1 or mode-2 UEs. If a mode-1 UE ignores the shared COT and remains fully controlled by the network, its performance will be significantly limited and worse than that of mode-2 UEs, particularly in cases where the network cannot perform LBT on unlicensed frequency bands. In addition, the previous discussion for UE-to-UE COT sharing does not differentiate UE modes. Therefore, it is desirable to clarify that mode-1 UE to share COT from other UEs is supported.
[bookmark: _Ref135069973]Proposal 23: Clarify that mode-1 UE can share COT from other mode-1 or mode-2 UE.

2.5. COT sharing mechanism 
	109 Agreement
· UE-to-UE COT sharing is supported in NR sidelink operation in a shared channel (SL-U).
· FFS applicable SL channels and signals (e.g., PSCCH/PSSCH, PSFCH, S-SSB) for shared COT access and any restrictions (e.g. whether the COT can be shared with a single UE or multiple UEs)
· FFS all other details in compliance with the regulatory requirements
110 Agreement
· For UE-to-UE COT sharing, continue considering the following alternatives:
· Alt. 1: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the at least COT initiating UE’s PSSCH data transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS any additional conditions
· Alt. 2: A responding SL UE can utilize a COT shared by a COT initiating UE when the responding SL UE is a target receiver of the COT initiating UE’s transmission in the COT.
· When the responding UE uses the shared COT for its transmission has an equal or smaller CAPC value than the CAPC value indicated in a shared COT information
· FFS how to determine a SL UE is a target receiver
· FFS: details of the channel type of the COT initiating UE’s transmission
· FFS any additional conditions
· For Alt1 and Alt2: When a responding UE uses a shared COT for its transmission(s), the COT initiating UE is a target receiver of the responding UE’s transmission(s).
· FFS: details of the channel type of the responding UE’s transmission(s)
· gNB relaying/forwarding a UE initiated COT to another UE is not supported in Rel-18
· FFS whether a Mode 1 UE can report a COT or related information to gNB for aiding Mode 1 RA
111 Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT. 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
· 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.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.
112 Agreement 
· A responding UE over a shared COT can be:
· [bookmark: _Hlk129957172]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
· [bookmark: _Hlk129957269]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
· [bookmark: _Hlk129955696]FFS Limitations on what additional IDs may be included and how they may be indicated
112 Agreement 
A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.

112 Agreement
For UE-to-UE COT sharing,
When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.

112 Agreement 
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,
· [bookmark: _Hlk129957754][bookmark: _Hlk129956425][bookmark: _Hlk129958786]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
112bis-e Agreement 
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI
112bis-e Agreement 
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.


According to the agreements in previous meetings, there are still some SL-U COT sharing issues need to be addressed.
Issue 1: details of the channel type of the COT initiating UE’s transmission
When a UE initiates a COT and transmits at least PSCCH/PSSCH, it has been agreed that the UE can share the COT with its responding UE(s). It was also agreed that a responding UE is a UE with a PSCCH/PSSCH transmission containing a destination ID or source ID that matches an ID from the COT initiator UE. Additionally, the responding UE can use the shared COT to transmit S-SSB. However, for the case where an initiator UE initialized a COT only for S-SSB or PSFCH transmission and has no companion PSCCH transmission containing any UE ID in the COT, it should be clarified whether another UE still can share the COT. 
It was agreed that the CAPC priority for S-SSB is fixed as 1, when a UE launched Type-1 channel access for S-SSB transmission only, the MCOT length of COT is fixed as 2ms, which consists of 1/2/4 slots for 15/30/60 kHz respectively. If another UE is not allowed to share the S-SSB-only COT, then the UE has to perform Type-1 channel access for the following S-SSB occasion(s). As shown in Figure 6, two sync resources are configured on two consecutive slots. When the SCS is set to 30/60 kHz, the GP symbol of the preceding S-SSB is too short to accommodate Type 1 channel access, which requires at least 43μs. If the LBT starts earlier, as indicated by the blue line, the initiating UE will need to drop the end of its S-SSB transmission. Alternatively, if the LBT starts later, as shown by the red line, there is no sufficient time to complete Type-1 LBT unless the AGC of the subsequent S-SSB transmission is dropped. Overall, either approach results in S-SSB performance degradation. 


[bookmark: _Ref131442016]Figure 6 Example of Type-1 LBT for two consecutive S-SSB occasions
One may argue that UE should directly perform Type-2A for S-SSB without a shared channel occupancy in this case. However, it is worth noting that to perform Type-2A LBT without a shared channel occupancy, the duty cycle must not exceed 1/20, allowing a very limited number of transmission opportunities (i.e., a maximum of 8ms transmissions within a 160ms period, which are shared among 3 sync resources). If Type-2A LBT without a shared channel occupancy can also be applied directly to PSFCH, the number of S-SSB transmission opportunities will be further reduced, potentially degrading S-SSB coverage. On the other hand, S-SSB is a broadcast channel, any UE that detects S-SSB and performs the following S-SSB transmission can also be considered as a responding UE to the transmitting UE,  thus COT sharing for S-SSB only case should be supported. More specifically, for a UE (e.g., UE2 using sync resource2 or UE3 using sync resource1), if it didn’t detect any SCI indicating a COT overlapped with sync resource(s) spanning a set of consecutive slots, but detected S-SSB(s) over one or more consecutive slots, it can assume that the channel is accessed by some UEs(e.g., UE1) based on Type-1 channel access for S-SSB transmission purposes only, and the COT lasts 2 ms and starts from the first detected S-SSB among the set of slots. Thereby, UE2/UE3 can share the COT for S-SSB transmission if the COT covers the its S-SSB transmission occasion. 


[bookmark: _Ref131441994]Figure 7 Example of S-SSB only COT sharing
As an example shown above in Figure 7, the sync resources for S-SSB transmissions for UE1/UE3 and UE2 are sync resource1 and sync resource2 respectively. Assuming that UE1 only had S-SSB to transmit and performed Type-1 LBT to access sync resource1, UE2 and UE3 did not detect any SCI indicating a COT which overlaps with sync resource1. Sync resource2 is right after sync resource1. In case1, UE3 did not access S-SSB1 in sync resource1 but it detected S-SSB1 on sync resource1, while UE2 also detected S-SSB1, thus UE2 and UE3 can assume that some UE has obtained the COT for S-SSB transmission only, and the COT starting from S-SSB1. As the COT is also overlapped with S-SSB2 in sync resource1 and S-SSBs in sync resource2, UE2/UE3 can perform Type-2 LBT (e.g, Type-2A/B/C for 15kHz, Type-2B/2C for 30kHz/60kHz) and transmit S-SSB in the COT if Type-2 LBT succeed. In case2, UE1/3 did not access S-SSB1 in sync resource1 but UE1 accessed S-SSB2, while UE2 also detected S-SSB2, thus UE2 can assume that some UE has obtained the COT for S-SSB transmission only, and the COT starting from S-SSB2. As the COT is also overlapped with sync resource2, UE2 can perform Type-2 LBT (e.g, Type-2A/B/C for 15kHz, Type-2B/2C for 30kHz/60kHz) and transmit S-SSB in the COT if Type-2 LBT succeed.
Additionally, if a UE successfully accesses the channel for S-SSB transmission purposes only, it should set the reserved bits in the MasterInformationBlockSidelink to indicate that this COT is for S-SSB only cases and/or COT information such as the starting of the COT. It is worth noting that the S-SSB-only COT sharing occurs only when all UEs using the same sync resource have no data to transmit. If one of them has companion data transmission, the CAPC priority will be determined based on the data instead, which is equal to or lower than S-SSB As a result, the corresponding LBT requires longer detection period and may block S-SSB only UE. Therefore, the MasterInformationBlockSidelink transmitted in the SFN manner should carry the same information.
MasterInformationBlockSidelink ::=           SEQUENCE {
sl-TDD-Config-r16                            BIT STRING (SIZE (12)),
inCoverage-r16                               BOOLEAN,
directFrameNumber-r16                        BIT STRING (SIZE (10)),
slotIndex-r16                                BIT STRING (SIZE (7)),
reservedBits-r16                             BIT STRING (SIZE (2))
}
[bookmark: _Ref131786183]Proposal 24: For a set of consecutive slots configured for R16 S-SSB occasion, if UE intends to transmit S-SSB on one or multiple of the slot, and it detects no SCI indicating a shared COT that is overlapped with the one or multiple slots but detects S-SSB on at least one slot in the set of consecutive slots.
- It assumes that there is a 2ms shared COT starting from the first detected S-SSB
- If the assumed COT is overlapped with its occasion for S-SSB transmission, it can share the COT to transmit S-SSB.
[bookmark: _Ref131786185]Proposal 25: When a UE only has S-SSB to transmit and it accesses the R16 S-SSB occasion with Type-1 LBT successfully, the reserved bits in MasterInformationBlockSidelink is used to indicate the shared COT information, e.g., whether the COT can be shared for S-SSB, and/or the start of the COT.
Issue 2: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
In NR-U, the gNB is allowed to transmit control/broadcast signals/channels for any UEs in a UE-initiated COT as long as the transmission contains transmissions for the UE that initiated the channel occupancy and/or DL signals/channels (PDSCH, PDCCH, reference signals) meant for the UE that initiated the channel occupancy. Same COT sharing principle should be applied in SL-U. In order to save the PSFCH overhead, a responding UE should be allowed to transmit PSFCH(s) to UE(s) other than the COT initiator if the responding UE also transmits PSFCH(s) to the initiating UE simultaneously.
[bookmark: _Ref131786186]Proposal 26: A responding UE is able to transmit PSFCH(s) to UE(s) other than the COT initiator if the responding UE also transmits PSFCH(s) to the initiating UE simultaneously.
Issue 3: Content in COT information
Whehter/how to support additional ID is still pending for further discussion. In our opinion, the support of additional ID is beneficial for the following scenarios. It is noted that, in the following cases, the device with device index is used to term a physical device, the physical device may contain multiple source and destination IDs.
· Case 1: The PSCCH/PSSCH transmission containing COT sharing information is transmitted from device#1 to device#2, then the device#2 can reversly transmit PSCCH/PSSCH to device#1 using the shared COT.
· Case 2: The PSCCH/PSSCH transmission containing COT sharing information is transmitted from device#1 to device#2, and the COT sharing information can contain a UE ID of the device#3, then device#3 can use the COT to transmit PSCCH/PSSCH to device#1.
In the case 1, use of the additional ID is benefical to support cross-cast-type and cross-session transmission between the two devices, e.g., for unicast transmission, when the additional ID contains a source ID of device#1, the device#2 can identify another unicast session between the two UEs by matching the its unicast destination ID of the PSCCH/PSSCH transmission with the additional ID; for groupcast or broadcast transmission, when the additional ID contains a groupcast ID or broadcast ID, the device#2 can identify another groupcast or broadcast service between the two UEs by matching its groupcast or broadcast destination ID of the PSCCH/PSSCH transmission with the additional ID. 
In the case 2, use of the additional ID is benefical to support COT sharing among multiple devices, e.g., for unicast transmission, when the additional ID contains a unicast UE ID of device#3 (e.g., the UE ID of device#3 is determined based on destination ID knonw by the COT initiating device), the device#3 can perform PSCCH/PSSCH transmission to device#1 with the shared COT;  for groupcast or broadcast transmission, when the additional ID contains a groupcast ID or broadcast ID, many devices belonging to the groupcast or broadcast service can perform PSCCH/PSSCH transmission with the shared COT. 
[bookmark: _Ref135069993]Proposal 27: If additional ID(s) is included in the COT information, A responding UE can be identified by the following additional ID: unicast destination ID, groupcast ID or broadcast ID determined from the ID(s) of the COT intiating UE.
[bookmark: _Ref135069994]Proposal 28: If additional ID(s) is included in the COT information, when the responding UE performs PSCCH/PSSCH transmission to the COT initiating UE, it can use the shared COT. 
- For unicast transmission, the initiating UE is identified by additional ID derived from the unicast source ID of the COT intiating UE.
- For the groupcast or broadcast transmission, the initiating UE is identified by additional ID derived from the groupcast ID or broadcast ID of the COT intiating UE.
Regarding the time domain information of the shared COT, the starting offset, number of slots should be indicated explicitly for shared UE to achieve the accurate time domain of shared COT.
[bookmark: _Ref135069998]Proposal 29: The time domain information of the shared COT includes the starting offset and the number of slots.
Regarding the frequency domain information of the shared COT, UE can derive the RB set of the shared COT by FRIV in the SCI. Thus, the RB set indication is not needed additionally. 
[bookmark: _Ref135070000]Proposal 30: The frequency domain information of the shared COT is be dereived by the FRIV indication of the transmission initiating the COT. 
The channel access type is not necessary to be indicated since the channel access type within the shared COT can be determined by the responding UE based on the gap between transmissions of the COT initiating UE and responding UE. Additionally, the CPE indication is proposed by some companies to resolve the collision problem. However, the problem is that initiating UE may not know all the reserved resource for responding UE(s), so that it cannot adjust the proper CPE value for the responding UEs. 
[bookmark: _Ref135070002]Proposal 31: The channel access type within the shared COT is determined by the responding UE based on the gap between transmissions of the COT initiating UE and responding UE.
[bookmark: _Ref135070004]Proposal 32: The CPE indication in COT information is unnecessary.
Issue 4: COT information container
Whether the COT information is in existing 1st stage SCI or 2nd stage SCI, or any other new SCI needs further study. The maximum value of reserved bits for SCI format 1-A is 4 which is not enough to contain the COT information. So, a new 1st SCI format is required for SL-U for the infomation which is not included in current SCI, for example, CAPC, additional ID, time domain information of the shared COT, including the current bits (FRIV, L1 ID) which are included in current SCI. Noted that it is also beneficial from power saving perspective (eliminating the need of 2nd SCI decoding), which is very important to commercial UE.
[bookmark: _Ref135070005]Proposal 33: A new 1st SCI format is required for SL-U carring the COT information.
Issue 5: Forwarding/relaying information
[bookmark: OLE_LINK1]According to the regulation, an initiating device is allowed to grant an authorization to one or more associated responding devices to transmit on the current operating channel within the current COT. If UE needs receive  forwarding/relaying information about a COT initiated from another UE, it may go against the regulation since the authorization is not from the initiating device.
[bookmark: _Ref131786205]Proposal 34: UE forwarding/relaying information about a COT initiated by another UE is not supported.
Issue 6: More than one COT is identified by a COT sharing UE
Last but not least, if more than one COT are identified by a responding UE, the responding UE should determine which COT to share. There are some alternative principles for the UE to select according to the COT sharing information. For example, the shared COT with earliest starting time, the more time-frequency resource of the shared COT, or the lowest CAPC level.
[bookmark: _Ref135070071]Proposal 35: If more than one COT is identified by a COT sharing UE, the responding UE should determine which COT to share according to the COT sharing information of the shared COT with the earliest starting time, the more time-frequency resources of the shared COT, or the lowest CAPC level.
Issue 7: UE-to-UE ED threshold
Besides, since in SL, the initiating device and responding device are all UEs with similar level of transmit power, there is no need to further enhance the UE-to-UE COT sharing ED threshold as that in NRU UE-to-gNB COT sharing case (i.e., sharing a COT to another node having higher transmit power). If very low power UE is considered, the typical scenario is that the very low power UE shares the COT of another very low power UE or the COT of a standard power UE, but not vice versa. In other words, sharing a COT to another node having higher transmit power is not supported. Thus, the EDT adjustment based on the transmission power of the responding device is unnecessary.
[bookmark: _Ref111217512]Proposal 36: No enhancement on the UE-to-UE ED threshold is needed.
2.6. [bookmark: _Hlk115257806][bookmark: _Ref102150311]Multi-consecutive slots transmission
Mode 2 resource allocation enhancement for the multi-consecutive slot transmission (MCSt) has been discussed in last several RAN1 meetings, and the following agreements have been reached. In this section, the mode 2 enhancement will be further discussed.
	RAN1 110b-e 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,
· [bookmark: OLE_LINK4][bookmark: OLE_LINK3]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
· [bookmark: OLE_LINK2]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
RAN1 112b-e Agreement 
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


Three alternatives can be considered for the TB mapping on multi-consecutive slots.
· Alt 1: one TB processing over multiple slots
· Alt 2: one TB repetition over multiple slots
· Alt 3: multi-TBs mapping over multiple slots
Alt 1 is generally advantageous for improving coverage of SL operation, but coverage is not the key KPI purused in SL-UE. Furthermore, it may lead to large specification changes to the current physical channel structure. Thus, alt 1 is not preferred. On the other hand, Alt 2 and alt 3 are beneficial to increase the sidelink data rate and improve the reliability of sidelink transmissions with less spec impact. Thus, alt 2 and alt 3 are preferred as the scenarios for the multi-consecutive slot transmission in SL-U.
[bookmark: _Ref118739372]Proposal 37: One TB repetition and multi-TBs mapping over multiple slots are preferred for the multi-consecutive slot transmission in SL-U.
How to facilitate the resource selection for MCSt inPHY layer have been discussed, including resource selection parameters provided to PHY layer, and PHY layer procedure to determine the candidate resource for MCSt. 
Regarding the resource selection parameters provided to PHY layer, it was discussed that, when selecting resources for the MCSt, whether one set of transmission parameters or multiple sets of transmission parameters should be provided to L1. In our view, if there are multiple parameters provided to L1, the resource exclusion procedure would become too complicated. For example, how to determine the candidate resource related to multiple  values, or how to determine the RSRP threshold values according to multiple priority values, etc, and whether any coordination is needed for those procedures, which would require extensive discussion and a lot of spec efforts. The main motivation for providing multiple set of parameters is to transmit TBs with different QoS requirements in different slots of the MCSt. But it can also be achieved by triggering multiple selection procedures from L2. Thus, it is preferred to support option 1, i.e., only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1.
[bookmark: _Ref118739373]Proposal 38: When L1 is triggered for reporting a subset of candidate resources for MCSt, only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1.
Regarding the PHY layer resource selection procedure, three options have been proposed, i.e., option A, option B and option C. 
For option A, the reported candidate multi-slot resource can be generated by the following options:
· [bookmark: OLE_LINK6]Option A-1: The concept of candidate multi-slot resource is introduced at step 7) in 8.1.4 of TS 38.214. For example, firstly, the UE determines the candidate single-slot resource set according to the legacy procedure, then it determines the candidate multi-slot resource. Noted that it is possible to select a slot with severe interference (i.e., not a ‘good slot’ in the SA according to the candidate single-slot resource selection procedure) to form a candidate multi-slot resource, in order to ensure that at least a number of candidate multi-slot resources can be reported. 
· Option A-2: The concept of candidate multi-slot resource is introduced from step 1) in 8.1.4 of TS 38.214. For example, first, divides all slots into a set of multi-slot resoures, then determine the candiate multi-slot resources by applying the Rel-16 resource exclusion procedure on every N consecutive slots. Then, the UE determines the candidate multi-slot resources by applying the Rel-16 resource exclusion procedure on every N consecutive slots. More specifically, the resource exclusion procedure can be updated by extending the granularity of single-slot to N consecutive slot:
1 A candidate multi-slot resource is defined as any set of  contiguous sub-channels included in the corresponding resource pool with any set of N consecutive slots within the time interval [𝑛+𝑇1, 𝑛+𝑇2].
2 The RSRP measurement is performed per candidate multi-slot resources, and the average RSRP over the multiple slots can be used to compare with the threshold.
3 When the number of the remaining multi-slot resources satisfies the requirement of the proportion of the total candidate multi-slot resources, reports SA to MAC.
Option B and Option C have less spec impact, as the current RSRP measurement and resource selection procedure in PHY layer are mostly reused. However, Option B would be problematic in some cases. For example, for Option B, there may not be any consecutive slots at all in (SA) as in Rel-16, leading to an invalid report to L2. On the other hand, option C is similar to Option A-1, which would guarantee a number of candidate consecutive single-slot resources for multi-slot resource selection in L2. Option A-2 requires modifying the existing candidate resource selection mechanism, leading to more spec impacts, to guarantee that at least a suitable number of candidate consecutive slots is reported. Noted that the interference level would be quite diverse among slots of the multi-slot resource reported by Option A-2. 
Some preliminary simulations were performed to evaluate the performance between these options. (Note: Case 0 represents the Rel-16 resource exclusion procedure.)
· Case 1 assumes N is flexible and the single-slot resource within any candidate multi-slot resource are included in the candidate single-slot resource set (SA) as in Rel-16 (Option A-1 or Option C). 
· Case 2 assumes the physical layer determines the candidate multi-slot resources by updated resource exclusion procedure (Option A-2). 
As shown in Figure 8, Case 1 and Case 2 both have performance gains compared with single-slot case. Moreover, Case 1 has better performance than Case 2 owing to less interference and lower retransmission latency.
[bookmark: _Ref118739482]Observation 2: The mode 2 enhancements for multi-slot transmission resource selection (either on PHY layer or MAC layer) improve the UPT performance compared with that of the legacy mode 2 resource selection. 
[bookmark: _Ref118739377]Proposal 39: 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. (Option A)
-  FFS at which step in 8.1.4 of TS 38.214 the concept of candidate multi-slot resource is applied.
[bookmark: _Ref118739380]Proposal 40: Additional ending loop condition in resource selection step 7) is required to ensure that consecutive single-slot resources are reported to higher layer.
Regarding the resource selection from a set of candidate resource in higher layer, three approaches have been discussed in RAN1#112bis-e e-meeting, where single-slot or multi-slot may be reported by PHY for one or multiple TB(s) according to different approaches in the agreement. Approach 3 is preferred as it can guarantee MCSt for both multiple TBs and single TB, e.g., when higher layer selects resource for transmissions of multiple TBs, UE firstly selects N candidate multi-slot resources based on number of TB retransmission(s). In each of the candidate multi-slot resource, the higher layer maps different TBs to the different resources in each selected multi-slot resource, and when higher layer selects resource for transmissions of a single TB, it maps the retransmission resources in one or multiple selected multi-slot resource(s).
[bookmark: _Ref135070136]Proposal 41: Approach 3 is preferred to guarantee MCSt for both multiple TBs and single TB. 


[bookmark: _Ref118742584]Figure 8 System performance for multi-slot transmission
2.7. [bookmark: _Ref102150314]Flexible channel access timing 
	Working assumption: 
Support maximum 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission.
· RAN1 strives to have unified design for PSCCH/PSSCH transmission from 1st or 2nd starting symbol
· The candidate starting symbol(s) are intended for AGC purpose
· FFS: other potential uses of the candidate starting symbol(s)
· FFS other details, e.g., applicable scenarios (including SCS), position of 2nd starting symbol, TBS determination, PSCCH blind decoding complexity, processing time constraints, etc.
· FFS whether 2 candidate starting symbols is also supported for slots with PSFCH


In order to increase the chance for SL UE to get transmission opportunities, more frequent channel access instants are beneficial for the SL system. One approach to achieve such a purpose is to introduce multiple starting symbols for SL transmission, e.g., SL mini-slot, then SL UE can start transmission at any of the starting symbols. 
According to the working assumption in RAN1#110bis-e e-meeting, up to two candidate starting symbols within a slot can be used for a PSCCH/PSSCH transmission. The simulation results in Figure 7 show that introducing two starting symbols per slot can improve the throughput by 11% already. Therefore, the working assumption to support a maximum 2 candidate starting symbols within a slot should be confirmed, and a larger number of candidate starting symbols is not needed.
 
Figure 9 System performance for mini-slot transmission
[bookmark: _Ref118739382]Proposal 42: Confirm the working assumption to support maximum 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission.
Although one more PSCCH/PSSCH transmission occasion is introduced per slot, resource allocation procedure is not expected to be performed independently for the transmission starting from the 2nd starting symbol. To minimize the specification effort, a unified slot-based resource allocation procedure (e.g., mode 2) should be reused regardless of whether the PSCCH/PSSCH transmission starts from the 1st or 2nd starting symbol within a slot.
[bookmark: _Ref118739383]Proposal 43: The existing mode-2 resource allocation mechanism is used regardless of whether the PSCCH/PSSCH transmission starts from the 1st or 2nd starting symbol within a slot.
In mode 2 resource selection procedure, the sensing-based resource exclusion is based on decoding of PSCCH. Such principle can still be applied for the PSCCH transmitting from the 2nd starting symbol. When the PSCCH transmitted from the 2nd starting symbol is decoded by the UE, the associated resource reservation information can be also used in the mode 2 procedure. However, if UE is mandated to decode PSCCH transmitted from the 2nd starting symbol, the implementation complexity for PSCCH decoding will be doubled compared with Rel-16 UE. To maintain a reasonable UE complexity, it is preferred that the decoding of 2nd PSCCH in a slot is not mandatory for all the UEs.  
[bookmark: _Ref118739385]Proposal 44: Information decoded from the PSCCH transmitted from the 2nd starting symbol is used for resource selection procedure. 
[bookmark: _Ref118739386]Proposal 45: Decoding of PSCCH transmitted from the 2nd starting symbol of a slot is not mandatory for all the UEs.
2.8. CPE 
In RAN1#111 meeting, it was agreed to support both single CPE or multiple CPE starting positions. Further details on the use of CPE will be discussed in this section.
	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
· 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
· 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
· 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
Agreement 
A CPE can be transmitted from a CPE starting position before SL transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2
Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well
Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets


· Candidate CPE starting positions for PSCCH/PSSCH
It has been agreed in the previous meeting that a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT. It is believed that the same set of CPE starting positions can be used for transmission within COT and transmission outside COT, e.g., UE assumes CPE starting positions within one symbol before the ACG symbol if there is a symbol gap between two SL slots, and UE can assume CPE starting positions within two symbols before the ACG symbol if the gap between two SL slots is two symbols. However, some companies prefer different sets of CPE starting positions respectively for transmission within COT and transmission outside COT, e.g., for COT initiating, CPE starting positions within two symbols before ACG is used, for COT sharing, CPE starting positions within one symbol before ACG is used. To support the two approaches above, it can be assumed that a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured separately for transmission within COT and transmission outside COT.
[bookmark: _Ref135070169]Proposal 46: A set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured separately for transmission within COT and transmission outside COT.
To determine the candidate CPE starting positions, the NRU CPE mechanism of configured grant based PUSCH transmission can be reused as much as possible. At least for 15kHz SCS and for 30kHz SCS with 2-symbol CPE, the candidate CPE starting positions should exactly be the same as that in NRU, i.e., 7 candidate CPE postions based on Table 5.3.1-2 TS 38.214. However, for 30kHz SCS with 1-symbol CPE or for 60kHz SCS with 1-symbol/2-symbol CPE, due to insufficient time duration, only a subset of CPE is selected from the 7 candidate CPE positions.
[image: ]
Based on agreement from RAN1#112 meeting, there are two options for the length of the candidate CPEs.
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
In our option, there is no need to introduce or define option 1 and 2 in the specification, nor applicable conditions for each option. The number/index of CPEs, as well as the CPE duration (within one or two symbols), can be (pre-)configured per resource pool.
[bookmark: _Ref131786286]Proposal 47: For 15kHz SCS and for 30kHz SCS with 2-symbol CPE, the 7 candidate CPE positions based on Table 5.3.1-2 TS 38.214 is reused; for 30kHz SCS with 1-symbol CPE or for 60kHz SCS with 1-symbol/2-symbol CPE, a subset of candidate CPE positions is selected from the 7 candidate CPE postions.
· Single CPE starting position for PSCCH/PSSCH
In our view, when single CPE starting position for PSCCH/PSSCH is configured for the resource pool, the CPE can be used to fill the gap(s) between slots to formulate consecutive transmissions in a COT. For example, the gaps between PSSCH or gaps between PSSCH and PSFCH from the same SL UE can be filled to meet the transmission burst requirement as shown in Figure 10. Another example is that the gap between PSSCH transmission of COT sharing UE and PSSCH transmission of the shared COT UE can be filled with CPE as well. 
The gap between two neighboring transmissions can be filled with CPE as in NRU, and it should be ensured that the remaining gap between the CPE and the prior transmission is less than or equal to 16 us, and the CPE ends until ACG symbol of the later transmission so that the neighboring transmissions can be treated as a transmission burst and be sent without additional LBT for the later SL transmissions.


[bookmark: _Ref118742633]Figure 10 Continuous transmission
[bookmark: _Ref118739389]Proposal 48: When single CPE starting position is configured for the resource pool, the CPE is at least used to fill the gap(s) between the consecutive SL transmissions in the same COT. 
[bookmark: _Ref118739391]Proposal 49: When single CPE starting position is configured for the resource pool, the CPE starts within 16us after the prior transmission, and ends until the ACG symbol of a following transmission. 
· Multiple CPE starting positions for PSCCH/PSSCH
When multiple CPE starting positions for PSCCH/PSSCH are configured for the resource pool, different transmission starting points can be used to avoid resource collision, i.e., if two UE selects overlapped resources, UE selecting the earlier CPE starting point can block the other one to avoid resource collision. Although mode 2 resource selection procedure can also avoid resource collision, but for initial transmission of two UE or for the resource selection in high congestion scenario, resource collision may also occur. Hence, use of multiple CPE starting positions can complement mode 2 procedure in the sense of resource collision avoidance.
Although the use of multiple CPE starting positions can help to avoid resource collision, if there are FDMed transmissions in a given RB set, use of flexible starting positions may suffer from inter-UE blocking issue, thus CPE alignment is expected in such case. To achieve the CPE alignment, the mechanism of CPE determination for partial RB set transmission should consider the FDMed transmissions, i.e., for partial RB set transmission, if the UE detects potential inter-UE blocking with another FDMed transmission, a (pre-)configured default CPE starting position is used for the partial RB set transmission. Regarding the detection of inter-UE blocking with a FDMed transmission, the resource location acquired from the resource reservation information can be used to determine the FDMed relationship, and the energy measurement resource associated with the reserved resource can be used to determine whether there will be inter-UE blocking or not.
[bookmark: _Ref118739487]Furthermore, it is argued that CPE alignment should be applied for any two overlapped transmissions besides the FDMed transmissions, then two UEs can use overlapped resources for SL transmission as in Rel-16 NR SL. In our opinion, the overlapped transmission is allowed only when the two UE are far away from each other, for the transmissions of two nearby UEs, the transmission resource overlapping should be avoided considering the interference. Hence, for any two overlapped transmissions, the CPE length should be different, i.e., the CPE is selected from multiple CPEs.
[bookmark: _Ref131786324]Proposal 50: For partial RB set transmission, if the UE detects another reserved FDMed resource and the energy measurement associated with the reserved resource is higher than EDT, (pre-)configured default CPE starting position is used.
[bookmark: _Ref135070197]Proposal 51: For full RB set transmission, or for partial RB set transmission and if the UE does not detect another reserved FDMed resource whose energy measurement is higher than EDT, UE selects one CPE starting position from the multiple CPE starting positions.
Furthermore, a UE can use a CPE starting position not earlier than the selected one. For example, if candidate CPEs are located within 2 symbols before the next AGC symbol and there is only one gap symbol between adjacent slots, if the UE selects a CPE spanning two symbols, it can further decide whether to use this CPE starting position or use a later CPE starting position based on the SL transmission in the prior slot, if there is SL transmission in the prior slot, UE uses a later CPE starting position located within 1 symbol before the AGC symbol. Some other example for UE to use a CPE starting position later than the selected CPE starting position is that, when UE fails the LBT in the selected CPE starting position or if LBT duration is not sufficient when using the selected CPE starting position, it uses a later CPE starting position for channel access.
[bookmark: _Ref135070198]Proposal 52: When CPE starting position is selected from the multiple CPE starting positions based on priority (CAPC) , UE can use a CPE starting not earlier than the selected CPE starting position.
Moreover, as discussed above, for the purpose of gap filling for multi-consecutive slots transmission or for COT sharing, the CPE with the earliest starting position can always be used to make the remaining gap after filling the CPE to be less than 16us. Such rule should always be applied even multiple CPE are used for the resource pool to guarantee higher channel access probability.
[bookmark: _Hlk131688478][bookmark: _Ref127544044]Proposal 53: Even if multiple CPE starting positions are used in a resource pool, a fixed CPE starting position (e.g., the earliest CPE starting position in the gap) is used to fill the gap(s) between the consecutive SL transmissions in the same COT.  
3. FBE 
FBE based operation is suitable for controlled scenario, e.g., factory, game center, etc., especially where LBE equipment are absent. It has very short sensing time and fixed transmission starting position. The aligned Fixed Frame Periods (FFPs) among devices are beneficial to increase the spectrum efficiency by simultaneous transmissions from different devices. Considering that the applicable scenarios of FBE and LBE are different, FBE should also be supported besides LBE, which is already supported in NR-U. 
[bookmark: _Ref111217765]Observation 3: FBE based operation is suitable for controlled scenario, e.g., factory, game center, etc., and is beneficial to increase the spectrum efficiency.
Frame Based Equipment as shown in Figure 11 performs transmission/reception based on a frame structure that has a periodic timing with a periodicity equal to FFP, which is selected from {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms}. The FFP includes Observation Slot, Channel Occupancy Time, and Idle Period. The Observation Slot shall have a duration of not less than 9 μs. The Channel Occupancy Time shall not be greater than 95 % of the FFP and shall be followed by an Idle Period until the start of the next FFP such that the Idle Period is at least 5% of the Channel Occupancy Time, with a minimum of 100 μs. 


[bookmark: _Ref111209610]Figure 11 FBE frame structure
Support of FBE based operation by SL UE requires much less design and specification efforts than LBE, thanks to the basic frame structure design of SL. For the SL operation based on FFP, the SL transmission should start from the beginning of a FFP, and SL transmission is not permitted in the end of a FFP. To follow such restriction, it can be assumed that the FFP is aligned with SL slot, i.e., assuming 1ms FFP length and 1ms SL slot length, thus all the PSCCH/PSSCH transmissions will start from the beginning of FFP, and gap symbol of a slot can meet the 5% idle period requirement. By this way the existing SL structure can be directly reused without changes. Moreover, the existing mode-2 resource allocation procedure can also be easily reused with a one-shot CCA during the gap symbol for channel access. 
[bookmark: _Ref111217767]Observation 4: Support of FBE requires much less design and specification efforts than LBE, Rel-16 SL PHY structure/procedure and resource allocation mechanism can be maximumly reused.
[bookmark: _Ref111217549]Proposal 54: For FBE based SL operation, the FFP can be aligned with SL slot. 
The comparison between FBE and LBE is simulated, assuming that only one of the FBE and LBE operation is used by SL UE (in mode 2 with single slot resource allocation). Noted that other system (i.e., WiFi) is present in both cases in the simulation. From the simulation results in Figure 12, it can be observed that FBE has a 16% improvement in throughput compared to LBE.
 
[bookmark: _Ref111218927]Figure 12 System level performance comparison between FBE and LBE
[bookmark: _Ref111217777]Observation 5: FBE-based operation improves UPT by 10%, 18%, and 8%, respectively, compared to LBE-based operation for different BO load cases , assuming mode 2 with single slot resource allocation and WiFi is present.
[bookmark: _Ref111217550]Proposal 55: Support FBE based operations for SL transmission on unlicensed band.
4. Wideband operation 
	
 
[bookmark: _Ref111039116]Figure 13: The coexistence problem between different capability UEs


In SL unlicensed band, UE with different capabilities should be able to operate within the same resource pool. For example, in a typical commercial use case, a smartwatch should be able to communicate with the paired smartphone in the same unlicensed band. Noted that a watch is typically supporting smaller bandwidth compared to a smartphone, i.e., only one RB set bandwidth (20MHz). When the smartphone indicates a wideband transmission with the SCI transmitted in the lowest RB set of PSSCH, the watch cannot receive the transmission if it locates in other RB sets. Furthermore, this may cause the resource collision problem because the watch cannot identify the resources reserved by the SCI in the other RB sets as Figure 13. To support this use case, the UE should transmit SCI in every allocated RB set, and avoid to reserve resources in RB set other than the RB sets of the receiver. Thus, UE supporting smaller bandwidth can be aware of resources indicated by other UEs. 
[bookmark: _Ref115467188]Proposal 56: The design of wideband operation in SL-U should support direct communication between a UE operating in multiple RB sets and another UE can only operate in one or subset of the RB sets.
[bookmark: _Ref115467441]Proposal 57: The SL UE transmits SCI in every allocated RB set and avoids reserving resources in RB set other than the RB sets of the receiver.
In the previous meeting, it has been agreed that NR-U UL channel access procedure is considered as the baseline for transmission on multiple channels. Given that the NR-U UL multi-channel access procedure is an all-or-nothing mechanism, the transmission possibility is affected by the number of allocated RB sets, i.e., the more the RB sets are selected, the lower the successful channel access probability can be expected. Thus, in order to reduce the impact of LBT failure on transmission, the mode 2 resource selection in the frequency domain should be enhanced. 
Since the transmission cannot be performed as long as there is one unsuccessful LBT detection in all the channels, the number of the allocated RB sets should be limited as much as possible, especially when the TB size is small. 
[bookmark: _Ref131786370]Proposal 58：In mode 2 resource selection, the number of the allocated RB sets should be limited as much as possible, especially when the TB size is small.
In addition to TB size, there is some other information, e.g. priority and CBR, should be considered to determine whether to perform wideband transmission and the number of RB sets in wideband transmission. For example, if the priority is higher, the reserved resources would more likely be maintained (as the lower priority transmission shall not preempt them). In this case, wideband transmission is preferred as the success rate of access may be high. In addition, when the CBR measurement is high (e.g., higher than a threshold), it means there are a lot of transmission in the resource pool or in the RB set. So the transmission is more likely to be blocked and the channel access possibility of wideband transmission would be affected heavily. Thus wideband transmission is not preferred in this condition.
[bookmark: _Ref131786372]Proposal 59: When determining whether to perform wideband transmission and the number of selected channels in wideband transmission, information other than TB size, e.g. transmission priority or CBR measurement result, should be considered
There is a remaining issue on whether to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set. Considering the bandwidth-limited UE can only receive and transmit synchronization signals in their supported RB set. Hence, to achieve synchronization among bandwidth-limited UEs and other UEs, S-SSB should be transmitted in every supported RB set. Meanwhile, considering S-SSB is a fundamental feature of the SL system, if S-SSB can be transmitted in more than one RB set, the DL channel access should be used as the baseline for S-SSB transmission in the case of dynamic channel access mode with multi-channels. Otherwise the synchronization between UEs might be affected heavily.
[bookmark: _Ref118742394]Proposal 60: The DL channel access is used as the baseline for S-SSB transmission in the case of dynamic channel access mode with multi-channels.
5. Conclusion
This contribution focus on the channel access mechanisms for sidelink on unlicensed spectrum, and providing the following observations and proposals:
Observation 1: To handle the type 1 LBT blocking issue, option 2 is not a complete solution. Option 2 is an optimization to increase COT sharing probability, and it can be combined with another option, e.g., option 7.
Observation 2: The mode 2 enhancements for multi-slot transmission resource selection (either on PHY layer or MAC layer) improve the UPT performance compared with that of the legacy mode 2 resource selection.
Observation 3: FBE based operation is suitable for controlled scenario, e.g., factory, game center, etc., and is beneficial to increase the spectrum efficiency.
Observation 4: Support of FBE requires much less design and specification efforts than LBE, Rel-16 SL PHY structure/procedure and resource allocation mechanism can be maximumly reused.
Observation 5: FBE-based operation improves UPT by 10%, 18%, and 8%, respectively, compared to LBE-based operation for different BO load cases , assuming mode 2 with single slot resource allocation and WiFi is present.
Proposal 1: Support Type 2A channel access for PSFCH transmission.
Proposal 2: The criterion of applying LBT type-2 for S-SSB and PSFCH should be determined.
Proposal 3: The UE chooses to apply Type 2B or Type 2C channel access depending on the SL transmission duration.
Proposal 4: Reference duration is not defined when the COT contains only groupcast option1 transmission and/or transmissions with SL-HARQ feedback disabled.
Proposal 5: The ending time of reference duration for MCSt is the same as that for single slot transmission.
Proposal 6: The PSFCH or S-SSB within the reference duration is not used for CWS adjustment.
Proposal 7: When all the transmissions within the COT are PSSCH with HARQ feedback disabled or PSSCH of groupcast option 1, UE uses the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Proposal 8: When the transmissions within the reference duration include different cast types, UE adjusts the CWS based on the transmission with ACK/NACK HARQ-ACK enabled, where the unicast transmissions are treated with the highest priority
Proposal 9: To handle the type 1 LBT blocking issue, if option 1 is supported,
- When UE avoid selection of N consecutive resource(s) before a reserved resource with high priority, the value N is (pre-)configured or determined based on CAPC associated with the detected reservation.
- When UE avoid selection of N consecutive resource(s) after a reserved resource with high priority, the value N is determined by UE implementation. 
- Value N can be set to zero.
Proposal 10: Support option 7 as baseline solution to handle the type 1 LBT blocking issue
- if a ‘LBT sensing slot’ (i.e., the 9us sensing duration) is inlined in a detected SL PSCCH/PSSCH transmission(s), the detected power on the LBT sensing slot is reduced by M*SL-RSRP, where M is the number of RE(s) occupied by the SL PSCCH/PSSCH transmission(s).
Proposal 11: The mode 2 resource selection should be enhanced to guarantee sufficient LBT duration before the SL transmission resource(s).
Proposal 12: UE prioritizes resource in a detected shared COT by the following methods.
Proposal 13: When the UE detects a shared COT, and if the selected resource but not reserved resource is not within the shared COT, UE performs resource re-selection.
Proposal 14: When there is a gap between the end of LBT procedure and the start of the SL transmission resource, the UE applies a 25us deferred LBT before the SL transmission resource.
Proposal 15: For mode 2, the transmission resource should be selected as early as possible.
Proposal 16: For mode-1 UE, if the corresponding SL DCI or SL CG configuration does not provide LBT type and CAPC, LBT type as well as the CAPC can be decided by UE, otherwise, UE should follow the LBT type and CAPC provided in SL DCI or SL CG configuration.
Proposal 17: For mode-1 UE, if the obtained COT includes additional time resources other than the scheduled resources/configured grant, the UE is allowed to exploit these resources or to share them with its peer UE(s).
Proposal 18: For mode-1 UE, gNB can indicate a set of resources to a group of UE by a group common DCI or RRC, all UEs in the group can perform LBT for the scheduled resources/configured grant and possibly share the COT with other UEs in the group if LBT succeeds. Different UEs in the group are assigned with different frenquency resources in the set.
Proposal 19: MCSt in a mode-1 grant can be used for blind transmissions of one or multiple TBs when PUCCH is not provided.
Proposal 20: MCSt in a mode-1 grant can be used for transmissions of multiple TBs with HARQ-ACK enabled.
Proposal 21: For mode-1 UE, separate reporting of LBT results/COT information and HARQ-ACK for the scheduled resources are supported.
Proposal 22: For a mode-1 grant, the time location of the corresponding UL resource for SL HARQ-ACK or LBT results/COT information reporting is determined based on one of the following options:
- Option1. For each PSFCH candidate, there is one associated candidate UL resource. The candidate UL resource associated with the successfully accessed PSFCH candidate, or the candidate UL resource associated with the last PSFCH candidate if all LBT fails, is used for reporting.
- Option2. There is one UL resource for reporting, and its time location is derived from the last PSFCH candidate.
Proposal 23: Clarify that mode-1 UE can share COT from other mode-1 or mode-2 UE.
Proposal 24: For a set of consecutive slots configured for R16 S-SSB occasion, if UE intends to transmit S-SSB on one or multiple of the slot, and it detects no SCI indicating a shared COT that is overlapped with the one or multiple slots but detects S-SSB on at least one slot in the set of consecutive slots.
- It assumes that there is a 2ms shared COT starting from the first detected S-SSB
- If the assumed COT is overlapped with its occasion for S-SSB transmission, it can share the COT to transmit S-SSB.
Proposal 25: When a UE only has S-SSB to transmit and it accesses the R16 S-SSB occasion with Type-1 LBT successfully, the reserved bits in MasterInformationBlockSidelink is used to indicate the shared COT information, e.g., whether the COT can be shared for S-SSB, and/or the start of the COT.
Proposal 26: A responding UE is able to transmit PSFCH(s) to UE(s) other than the COT initiator if the responding UE also transmits PSFCH(s) to the initiating UE simultaneously.
Proposal 27: If additional ID(s) is included in the COT information, A responding UE can be identified by the following additional ID: unicast destination ID, groupcast ID or broadcast ID determined from the ID(s) of the COT intiating UE.
Proposal 28: If additional ID(s) is included in the COT information, when the responding UE performs PSCCH/PSSCH transmission to the COT initiating UE, it can use the shared COT. 
- For unicast transmission, the initiating UE is identified by additional ID derived from the unicast source ID of the COT intiating UE.
- For the groupcast or broadcast transmission, the initiating UE is identified by additional ID derived from the groupcast ID or broadcast ID of the COT intiating UE.
Proposal 29: The time domain information of the shared COT includes the starting offset and the number of slots.
Proposal 30: The frequency domain information of the shared COT is be dereived by the FRIV indication of the transmission initiating the COT.
Proposal 31: The channel access type within the shared COT is determined by the responding UE based on the gap between transmissions of the COT initiating UE and responding UE.
Proposal 32: The CPE indication in COT information is unnecessary.
Proposal 33: A new 1st SCI format is required for SL-U carring the COT information.Proposal 34: UE forwarding/relaying information about a COT initiated by another UE is not supported.
Proposal 34: UE forwarding/relaying information about a COT initiated by another UE is not supported.
Proposal 35: If more than one COT is identified by a COT sharing UE, the responding UE should determine which COT to share according to the COT sharing information of the shared COT with the earliest starting time, the more time-frequency resources of the shared COT, or the lowest CAPC level.
Proposal 36: No enhancement on the UE-to-UE ED threshold is needed.
Proposal 37: One TB repetition and multi-TBs mapping over multiple slots are preferred for the multi-consecutive slot transmission in SL-U.
Proposal 38: When L1 is triggered for reporting a subset of candidate resources for MCSt, only one set of parameters , remaining PDB, and) is provided for the resource selection procedure in L1.
Proposal 39: 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. (Option A)
-  FFS at which step in 8.1.4 of TS 38.214 the concept of candidate multi-slot resource is applied.
Proposal 40: Additional ending loop condition in resource selection step 7) is required to ensure that consecutive single-slot resources are reported to higher layer.
Proposal 41: Approach 3 is preferred to guarantee MCSt for both multiple TBs and single TB.
Proposal 42: Confirm the working assumption to support maximum 2 candidate starting symbols within a slot for a PSCCH/PSSCH transmission.
Proposal 43: The existing mode-2 resource allocation mechanism is used regardless of whether the PSCCH/PSSCH transmission starts from the 1st or 2nd starting symbol within a slot.
Proposal 44: Information decoded from the PSCCH transmitted from the 2nd starting symbol is used for resource selection procedure.
Proposal 45: Decoding of PSCCH transmitted from the 2nd starting symbol of a slot is not mandatory for all the UEs.
Proposal 46: A set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured separately for transmission within COT and transmission outside COT.Proposal 47: For 15kHz SCS and for 30kHz SCS with 2-symbol CPE, the 7 candidate CPE positions based on Table 5.3.1-2 TS 38.214 is reused; for 30kHz SCS with 1-symbol CPE or for 60kHz SCS with 1-symbol/2-symbol CPE, a subset of candidate CPE positions is selected from the 7 candidate CPE postions.
Proposal 48: When single CPE starting position is configured for the resource pool, the CPE is at least used to fill the gap(s) between the consecutive SL transmissions in the same COT.
Proposal 49: When single CPE starting position is configured for the resource pool, the CPE starts within 16us after the prior transmission, and ends until the ACG symbol of a following transmission.
Proposal 50: For partial RB set transmission, if the UE detects another reserved FDMed resource and the energy measurement associated with the reserved resource is higher than EDT, (pre-)configured default CPE starting position is used.
Proposal 51: For full RB set transmission, or for partial RB set transmission and if the UE does not detect another reserved FDMed resource whose energy measurement is higher than EDT, UE selects one CPE starting position from the multiple CPE starting positions.
Proposal 52: When CPE starting position is selected from the multiple CPE starting positions based on priority (CAPC) , UE can use a CPE starting not earlier than the selected CPE starting position.
Proposal 53: Even if multiple CPE starting positions are used in a resource pool, a fixed CPE starting position (e.g., the earliest CPE starting position in the gap) is used to fill the gap(s) between the consecutive SL transmissions in the same COT. 
Proposal 54: For FBE based SL operation, the FFP can be aligned with SL slot.
Proposal 55: Support FBE based operations for SL transmission on unlicensed band.
Proposal 56: The design of wideband operation in SL-U should support direct communication between a UE operating in multiple RB sets and another UE can only operate in one or subset of the RB sets.
Proposal 57: The SL UE transmits SCI in every allocated RB set and avoids reserving resources in RB set other than the RB sets of the receiver. 
Proposal 58：In mode 2 resource selection, the number of the allocated RB sets should be limited as much as possible, especially when the TB size is small.
Proposal 59: When determining whether to perform wideband transmission and the number of selected channels in wideband transmission, information other than TB size, e.g. transmission priority or CBR measurement result, should be considered.
[bookmark: _GoBack]Proposal 60: The DL channel access is used as the baseline for S-SSB transmission in the case of dynamic channel access mode with multi-channels.
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Annex I
Table 1 System level simulation assumption
	Parameter
	Value

	Deployment
	Indoor

	Channel model
	P2P link defined in TR37.885

	Communication type
	Unicast and groupcast

	Carrier frequency
	6GHz

	Bandwidth
	20MHz

	Subcarrier spacing
	15KHz

	Link adaptive
	Enable

	PSFCH LBT
	enble

	Traffic model for SL
	FTP model 3 with arrival rate:
•BO Low load: 10%~25%
•BO Mid load: 35%~50%
•BO High load: above 55%

	Traffic model for AP
	Same traffic  load as SL

	Channel access
	FBE, LBE

	Tx Power
	23 dBm

	Antenna number
	[M N P Mg Ng, Mp Np] = [1 1 2 1 1, 1 1]  for SL-UE
[M N P Mg Ng, Mp Np] = [1 1 2 1 1, 1 1]  for AP

	UE deploy
	For unicast: 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
For group cast: 6 SL-U group and ach group has five UEs, 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz


 [image: ]
Figure 14 unicast UE distribution
[image: ]
Figure 15 groupcast UE distribution


Figure 16 WIFI system throughput

Figure 17 WIFI system throughput
UE Average UPT

LBT with inter-UE blocking	
BO low load	BO mid load	BO high load	1.83	2.13	3.45	LBT without inter-UE blocking	
BO low load	BO mid load	BO high load	2.13	2.41	3.68	



UE Average UPT

case 0	
BO low load	BO mid load	BO high load	1.83	2.13	3.45	case 1	
BO low load	BO mid load	BO high load	4.2699999999999996	7.25	8.1	case 2	
BO low load	BO mid load	BO high load	4.21	5.52	7.45	
BO low load	BO mid load	BO high load	



UE Average UPT

case 0	
BO low load	BO mid load	BO high load	1.83	2.13	3.45	case 1	
BO low load	BO mid load	BO high load	4.2699999999999996	7.25	8.1	case 2	
BO low load	BO mid load	BO high load	4.12	6.01	7.12	case 3	
BO low load	BO mid load	BO high load	4.21	5.52	7.45	



UE Average UPT

slot based transmission	
BO low load	BO mid load	BO high load	1.83	2.13	3.45	mini-slot transmission	
BO low load	BO mid load	BO high load	2.19	2.9009999999999998	3.75	



UE Average UPT

LBE	
BO low load	BO mid load	BO high load	1.83	2.13	3.45	FBE	
BO low load	BO mid load	BO high load	2.0099999999999998	2.52	3.75	



WiFi System Per AP Throughput 

wifi system 	&	 SL mini-slot	
5.8045999999999998	wifi system 	&	 SL multi-slot	
5.8243999999999998	wifi system 	&	SL  LBT without inter-UE blocking	
6.2609000000000004	



 AP average UPT（Mbps）

without COT sharing	
BO low load	BO mid load	BO high load	5.1052	15.6035	20.915099999999999	COT sharing within a group	
BO low load	BO mid load	BO high load	5.2210999999999999	15.265700000000001	20.681100000000001	COT sharing with all other UE	
BO low load	BO mid load	BO high load	5.2340999999999998	14.897600000000001	20.6097	
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Table 5.3.1-2: The variable A, for cyclic prefix extension with configured grants.
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