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Introduction
NR sidelink operating on unlicensed band is introduced in Rel-18 to extend use scenarios and satisfy increasing requirements of wireless traffic. A new NR SL work item was approved and updated with the following objective for unlicensed band in [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]Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.



In this contribution, the possible aspects related to channel access mechanisms of NR SL on unlicensed spectrum are discussed.
Channel access procedures
Regarding SCSt in channel access procedures, the following agreement was made in RAN1#111 [4]:
	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


In NR-U dynamic mode channel access procedure, the maximum COT and contention window size parameters are derived by channel access priority class (CAPC). CAPC is configured according to traffic type by a mapping table between CAPC and QoS control indicator (QCI) to satisfy the QoS requirements of different traffic. The principle of CAPC and a CAPC table was agreed for Type 1 SL channel access procedure in RAN1#110-b meeting. 
In RAN1#111 [4], S-SSB was agreed to be served as short control signal such that Type 2A channel access procedure can be applicable with the conditions on time duration and duty cycle same as NR-U discovery burst. There are two remaining issues regarding the S-SSB used for short control signal. 
Firstly, whether and how to define an observation period regarding the calculation of the duty cycle needs to be clarified. In RAN1#102, the following conclusion was made regarding the observation period for NR-U discovery burst, and a similar one can be made for S-SSB.
	Conclusion:
For a discovery burst, its duty cycle is defined as D_DB/P_DB, wherein D_DB is the duration of the discovery burst and determined according to the transmission starting instance of the discovery burst, and P_DB is determined as the periodicity of the discovery burst transmission window, as described in subclause 4.1 of TS 38.213.


Secondly, for NR-U discovery burst, in order to facilitate its fast channel access, a higher energy detection threshold was used. To guarantee same channel access performance, S-SSB shall use the same ED threshold.
Proposal 1: When Type 2A channel access procedure is applicable for S-SSB transmission:
· The duty cycle is defined as D/P, wherein D is the duration of the S-SSB, and P is 160 ms.
· =5 dB for the energy detection threshold in Type 2A channel access procedure.
Regarding contention window adjustment procedure, the following agreement was made in RAN1#112b-e [2] and RAN1#112 [3]:
	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.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.
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


CW adjustment mechanism for unicast and groupcast option 2 was agreed with details still open. In addition, how to handle groupcast option 1 and disabled HARQ-ACK needs to be continuously discussed.
· Groupcast option 2 (ACK+NACK): the principle of option 1 was agreed with FFS on type of received SL HARQ-ACK feedbacks and how to calculate the ratio. Since the CW adjustment behaviour according to the ratio is similar to the case of ACK being received in unicast, the ratio should be 'ACK' to keep consistency, and received 'NACK' is unnecessary to also be counted. 
According to definition of SL reference duration, for the case of single PSSCH with groupcast option 2 transmitted in reference duration, the ratio is calculated by the number of 'ACK' in number of total target receivers. For the case of more than one PSSCH transmitted, if supported, the level of ratio calculation needs to be discussed at first.
· Groupcast option 1 (NACK only): If any NACK is received, the legacy principle of increasing CW for every priority class can be reused. For the case of no HARQ-ACK feedback being received by TX UE, it may happen either when PSSCH being successfully received by all RX UEs in the group since no explicit ACK will be fed back via PSFCH, or when the PSCCH from TX UE is failed to be transmitted or the PSFCH carrying NACK from RX UE is failed to be detected, which is hard to be distinguished by the TX UE. Therefore, it is preferred to maintain latest CW when no explicit NACK is detected, i.e. Option 2+Option B in the agreement above is preferred.
In order to reduce complexity, avoid impacting PSFCH capacity, and ensure total progress of SL-U, it is not preferred to modify legacy HARQ-ACK procedure by adding 'ACK' indication as in Option 5. ACK-only procedure in Option 3 may be beneficial to CW adjustment, but it fully converts the basic principle of HARQ-ACK based retransmission for groupcast, since TX UE will stop retransmission when at least one RX UE sends ACK, regardless of whether reception of remaining RX UEs is succeed or not, thus strongly impact system reliability and cannot be accepted.
· SL HARQ-ACK feedback disabled: since no HARQ-ACK feedback can be used as condition of CW adjustment, one simple solution is to maintain CW as it is, since no available SL HARQ-ACK feedback will be received to assist CW adjustment. However, it means CW will never be reduced for PSSCH transmissions of disabled HARQ-ACK feedback. Therefore, it is preferred to support some more flexible solutions, e.g. support at least one from option 2, 3, and 4 agreed in previous meeting. 

Proposal 2: For contention window size adjustment procedures of SL-U communications, further study the following enhancements:
· For groupcast option 2 (ACK+NACK), when Option 1 is configured, at least for the case of single PSSCH with groupcast option 2 transmitted in SL reference duration, the ratio is calculated as number of received 'ACK' divided by number of target receivers. Further study the level of ratio calculation of multiple PSSCHs transmitted in SL reference duration if supported.
· For groupcast option 1 (NACK only), support Option 2+Option B:
· 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 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 .
· For disabled SL-HARQ feedback, support at least one option from option 2, 3, 4 for CW adjustment. Option 3 is preferred and the other two options are also acceptable.
· 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
The end timing reference duration in SL CW adjustment was agreed in RAN1#112 as Option 1a with open issues on how to handle NACK-only case. Regarding end timing of SL CW adjustment procedure for NACK-only case, it needs to be clearly defined to determine a time range in which UE uses received HARQ-ACK feedbacks for CW adjustment, then CW adjustment procedure for all HARQ-ACK options can be specified under a consistent structure.
Proposal 3: For end timing of reference duration in SL contention window adjustment procedure,
· End timing of reference duration for SL CW adjustment in NACK-only case is necessary to be defined

COT sharing
Regarding COT sharing, the following agreement was made in RAN1#112b-e [2]:
	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
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.


There exists two types of channel occupancy initiating and sharing mechanisms in NR-U: 
· gNB initiates a channel occupancy and transmits DL channels to UEs at the beginning of the initiated channel occupancy. In addition, gNB can share the channel occupancy to its UE, then the UE can transmits UL channels to gNB in the shared channel occupancy.
· UE initiates a channel occupancy and transmits UL channels to gNB in the initiated channel occupancy. In addition, UE can share the channel occupancy to gNB, then gNB can transmit DL channels, at least including this UE as the receiver, in the shared channel occupancy.
The difference with Uu is that the SL communication topology is more complicated and dynamic, therefore the channel occupancy initiating and sharing mechanism in different scenarios needs to be discussed.
According to the previous agreements, a responding SL UE can utilize a COT shared by initiating UE when responding UE is RX UE of data transmission from the initiating UE, or when responding UE is intended to transmit S-SSB, or when responding UE’s PSCCH/PSSCH or PSFCH transmissions is intended for the COT initiating UE. If responding UE have PSFCH(s) to transmit to UEs other than the initiator, at least when the PSFCH to other UEs are simultaneously transmitted with the PSFCH to initiating UE, there introduces no additional interference on unlicensed band thus the case can be supported. The case of responding UE transmits PSFCH to other UEs on different slot with PSFCH to initiating UE can be further studied.
It needs further clarification whether a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, e.g. send to a groupcast ID including initiating UE as group member. In our understanding, both unicasted and groupcasted PSCCH/PSSCH are broadcasted in physical way at least when no beam management feature being introduced, and destination ID is an identifier for adjacent UEs to determine whether to decode or discard detected PSSCH. Therefore, the interference caused by groupcasted PSCCH/PSSCH are similar to unicasted PSCCH/PSSCH, and the case can also be acceptable for unlicensed band.
The impact of potential PSFCH transmissions corresponding to responding UE’s PSCCH/PSSCH also needs to be considered. When SL HARQ-ACK feedback is enabled for responding UE’s PSCCH/PSSCH in this case, it may trigger PSFCH transmission of a third UE other than the initiating and responding UE. Hence, it needs further study whether HARQ option(s) should also be conditions of responding UE utilizing shared COT, and whether PSFCH transmissions from other receiver UEs other than the initiator UE needs to be restricted. Moreover, if other SL UEs may not be able to transmit SL HARQ-ACK feedback to the responding UE, how the responding UE determines HARQ status for its transmitted PSCCH/PSSCH also needs to be studied.
For the case of responding UE’s PSCCH transmission within MCSt intended for COT initiating UE, since the MCSt will occupy more time resources than a single transmission to initiating UE, the impact becomes larger than the case of responding UE’s PSCCH/PSSCH groupcasted transmission to COT initiating UE and other UEs. Its feasibility needs to be carefully investigated and potential restriction needs to be discussed. 
Regarding the case of UE forwarding/relaying information about a COT, since the forwarding/relaying is only about information about a COT, it may not touch regulation issues. The motivation and beneficial scenario needs to be clarified at first. Its feasibility may also depends on conditions of responding UE utilizing shared COT, so can be further discussed after the conditions being sufficiently discussed.
Proposal 4: For additional restrictions of responding UE transmitting PSSCH/PSCCH intended for the COT initiating UE, 
· If a responding UE transmits PSSCH/PSCCH to destination groupcast ID with initiating UE as group member, study further conditions including HARQ option(s) of the groupcasted PSCCH/PSSCH
Proposal 5: Discuss whether/how to handle PSFCH transmission from other UEs than COT initiating UE, including:
· Support the case that a responding UE transmitting PSFCH(s) to UE(s) other than the initiator, if the responding UE also transmits PSFCH(s) to the initiating UE simultaneously. FFS other cases
· In the case that a responding UE transmits PSSCH/PSCCH to destination groupcast ID with initiating UE as group member, further study:
· Whether other receiver(s) of the groupcasted PSCCH/PSSCH can transmit PSFCH in the COT 
· How could the responding UE determine HARQ status in this case 
Since COT sharing is short-term information and needs to be decoded by receiver UE with short latency, it was agreed to support at least SCI as a container. 1st and 2nd stage SCI contents are distinguished by whether the information is necessary for sensing, thus COT sharing information is better to be indicated in 2nd stage SCI format. The SCI format needs to indicate both control information of associated PSCCH and COT sharing information. It can be performed by adding COT sharing information fields to existing 2nd stage SCI formats, and the fields are fixed in SCI formats regardless of use case. This method reduces number of 2nd stage formats in SL-U system but increases overhead. Another possible solution is introducing new SCI formats or adding an indicator in 1st stage SCI to distinguish whether 2nd stage SCI formats are for both COT sharing and PSSCH scheduling, or for PSSCH scheduling only. Since in SL-U system backward compatibility is not a problem, both methods could work and how to handle the tradeoff between overhead of 1st and 2nd stage SCI needs to be further discussed.
Proposal 6: For COT sharing, COT sharing information are indicated in 2nd stage SCI format(s). Study the following options on SCI format design:
· Option 1: The same SCI format(s) is applied for both when SCI schedules PSSCH and indicates COT sharing information and when SCI is only used to schedule PSSCH
· Option 2: Different SCI fields are applied between the cases when SCI scheduling PSSCH and indicates COT sharing information and when SCI is only used to schedule PSSCH, which can be performed by using different 2nd stage SCI formats or adding indicator field in 1st stage SCI format
COT content including UE ID to which COT is shared, time domain and frequency domain resource information was agreed in RAN1#112b-e. The indication of UE ID should consider potential impact of overhead, therefore, the additional ID can be legacy groupcast ID to allow COT initiator UE share the COT to multiple UEs without separate indication fields. Legacy broadcast I can be similarly supported considering the case of initiator UE share COT to all adjacent UEs which could detect its SCI. 
Time domain COT sharing information can be indicated by a combination of starting and ending position of COT. The starting position can be indicated by a starting offset. For ending time position, it is beneficial to allow initiator UE transmit COT sharing information multiple times within the COT, then potential receiver UEs which failed to detect its first SCI containing COT sharing information, e.g. due to half duplex or bad link quality, also have another chances to be shared with the COT. Therefore, remaining COT duration is more flexible parameter to indicate ending position of COT.
It needs further discussion whether to support explicit or implicit indication of the frequency domain information includes applicable RB set(s) for COT sharing. Considering the possibility of COT initiator UE having multiple PSSCH transmissions expected in COT duration, and the frequency domain resources of the multiple PSSCH transmissions may be different, it is better to support more flexible indicating rule with explicit indication, then RB set(s) of COT sharing is supported to be either same or different with PSCCH/PSSCH transmission that initiating the COT. In addition, explicit indication is also better at forward compatibility. Compare with explicit indication, implicit indication saves overhead but is too restrictive thus is not preferred.
Proposal 7: Additional IDs used to identify UEs to which COT is shared includes legacy broadcast and groupcast destination ID to share COT with all or a group of adjacent receiver UEs.
Proposal 8: Time domain information of the shared COT is indicated by the combination of starting offset and remaining COT duration.
Proposal 9: Applicable RB set(s) for the COT is explicitly indicated in COT sharing information for flexibility and forward compatibility.
gNB assistance and mode-1 resource allocation is supported by SL-U system, where Uu operation for mode 1 is limited to licensed spectrum only. 
Therefore, how could gNB involve in SL-U systems needs further discussion, e.g. whether to support the case of gNB determining the UE that initiates channel occupancy and UE(s) that shares the channel occupancy, whether UE provided information of initialized/shared channel occupancy to gNB and receive SL grants scheduling resource in the channel occupancy, etc. 
The legacy mechanism and principle of mode-1 resource allocation can be used as a baseline for SL-U. Since gNB does not perform Type 1 or 2 channel access procedures to access an unlicensed channel, the gNB has no information of channel occupancy status on sidelink by its own. In order to perform efficient mode-1 scheduling and allows UE transmitting in accessed SL channel, it is beneficial to allow SL UE operating in mode-1 reporting COT related information e.g. position of an initiated/shared COT, or a failure of COT initiating, to gNB to enhance mode 1 performance. The details including signaling to carry COT related information and conditions/procedure of the report can be further studied.
Channel occupancy indication (including the time domain channel occupancy and frequency domain channel occupancy) should also be studied as a basic functionality of channel occupancy sharing. It is conveyed by GC-PDCCH in Rel-16 NR-U system to achieve flexible and fast channel occupancy information exchanged. Similarly, it can be conveyed by 1st/2nd stage SCI in SL-U system. Both SCI formats used to convey channel occupancy and detailed field design in the SCI format need to be studied and specified in Rel-18. 
In addition, considering that gNB could be involved in initiating and sharing the channel occupancy for SL UEs, and the case of UE initiating channel occupancy and requesting gNB scheduling in the initiated channel occupancy should be supported for mode 1 operation, the indication method from SL UE to gNB with intention of providing channel occupancy information rather than sharing it to gNB is also necessary to be studied.
Proposal 10: Support mode 1 UE report COT related information to gNB for aiding mode 1 RA. 
· Study if new/existing UCI format(s) in NR-U can be used to providing channel occupancy information from SL UE to gNB
· FFS other details e.g. conditions and procedure.

CP extension
Regarding CP extension, the following agreement was made in RAN1#112 [2]:
	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


The CP extension can be served for two purposes in our view: 
· Purpose 1: generate intended gap duration between two transmissions in CO sharing scenario.
· Purpose 2: semi-statically align the transmission starting instance for general SL transmissions.
For Purpose 1, dynamic indication of the CP extension needs to be supported, wherein the CP extension value can be combined with the channel occupancy information (e.g., remaining channel occupancy time, available RB-set, channel access type, etc.) and indicated by a SCI. For this purpose, at least the following cases need to be supported: T_ext = 0, 1 symbol – 25 us, and 1 symbol – 16 us, wherein the symbol duration is subject to the SCS of SL transmissions.  


Figure 1a. Illustration of dynamic indication of CP extension.
For Purpose 2, semi-static adaptation of the CP extension is sufficient, wherein the CP extension value can be (pre-)configured. The candidate values for (pre-)configuration can be same as NR-U: T_ext = 0, X symbol – 16 us, X symbol – 25 us, X symbol – 34 us, X symbol – 43 us, X symbol – 52 us, X symbol – 61 us, wherein X is 1 for 15 kHz SCS, and 2 for 30 and 60 kHz SCS. 


Figure 1b. Illustration of (pre-)configured value of CP extension.
Meanwhile, the use case for multiple CP extension values was discussed. In our view, at least the use cases as in NR-U shall be considered: whether all RBs in the RB-set are utilized, and whether the transmission is within a CO, and only be used when the CP extension is (pre-)configured. In the last meeting, it was discussed to use reservation information for determining the use case for CP extension, and in our view, such information can only be received by SL UE, but may not be received by NR-U UE or Wi-Fi UE. In this sense, it’s unfair to support such mechanism, unless such information is only used when it’s guaranteed to be SL-U implementation only, i.e., indicated by no other RAT in a long term.
Proposal 11: For CP extension:
· Support dynamic indication of CP extension in SCI for CO sharing, wherein the candidate values for indication include T_ext = 0, 1 symbol – 25 us, and 1 symbol – 16 us, and the symbol duration is subject to the SCS of SL transmissions;
· Support (pre-)configured CP extension to align the transmission starting time, wherein the candidate values for (pre-)configuration include T_ext = 0, X symbol – 16 us, X symbol – 25 us, X symbol – 34 us, X symbol – 43 us, X symbol – 52 us, X symbol – 61 us, wherein X is 1 for 15 kHz SCS, and 2 for 30 and 60 kHz SCS.
· Multiple CP extension values can be (pre-)configured when all the RBs in the RB-set are utilized and the transmission is the first transmission in a CO. 
· Reservation information can be used only when there is guaranteed to be no other RAT on the channels.
Enhancement on resource allocation schemes
Regarding resource allocation schemes for SL-U, the following agreement was made in RAN1#110b-e [4]:
	Agreement
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation



Listen before talk (LBT), which is also referred as short-term sensing, is the key functionality of NR-U to allow spectrum sharing between different RATs with manageable interference. Different LBT types e.g. Type-1/2A/2B/2C were defined with corresponding length to satisfy the regulation requirement of initializing channel occupancy and transmitting within the channel occupancy after a gap duration e.g. for switching points. With performing LBT, UE could decide whether the channel is unoccupied and start to transmit if LBT procedure is passed. 
However, LBT has its own limitation in the decentralized sidelink network, which may limit the overall performance and impact throughput. If only LBT is performed in SL-U, a UE can hardly predict intra-system interference, thus collision due to LBT failure may increase. In addition, the LBT bandwidth is 20MHz, which is much larger than a subchannel size in SL resource pool. Consequently, it is important to support multiple users simultaneously sending FDMed signals on a LBT band to improve spectrum efficiency, but the goal is hard to be achieved in LBT-only system without a centralized scheduler. There is another limitation that LBT is hard to properly handle the periodic transmissions, which may lead to noticeable performance degradation considering that periodic traffic is typical in SL communications.
Sidelink channel sensing in Rel-16 and Rel-17, which is referred to as long-term sensing (although in Rel-17 it also introduced a short-term sensing component), is an important method to avoid intra-system collision in legacy NR SL. Sidelink sensing supports UE to autonomously select resources that are more likely to be unoccupied by SCI detection and reservation based resource exclusion, thus it naturally allows FDMed transmissions from different users to enhance resource efficiency. 
RAN1 needs to study how the two methods work in combination for Rel-18 SL-U system including the logical order of performing channel access procedure and performing sensing-based resource determination. If UE performs sensing-based resource determination procedure at first, it is hard to guarantee UE successfully access SL channel on the selected resource, then UE may drop the transmission, which is not preferred, or trigger resource re-selection and still risk of not accessing channel again. The solution of channel access after sensing is inefficient of resource utilization and increases latency. On the contrary, if UE try to access the channel at first, then determine available resources by sensing-based or other mode 2 resource determination methods, the selected resources are less risky to lose channel access. On top of that, it is possible by further enhancing the mode-2 resource allocation schemes to better utilize the resources in initiated COT, e.g. via multi-consecutive slot transmission. Therefore, it is preferred to perform mode-2 resource allocation by performing channel access procedure before resource determination procedure.
Proposal 12: For mode-2 SL resource allocation on unlicensed band, support resource allocation based on performing channel access procedure first, and then determining actual transmission resources by performing mode-2 resource determination procedure.
Considering the potential impact due to LBT failure, it is beneficial to reduce the use of LBT procedure as much as possible. In an initiated/shared channel occupancy, LBT procedure occurs mainly due to gap duration between different transmissions. With a larger gap, UE is more probable to lose channel occupancy thus has to drop or postpone the subsequent transmissions. Even if LBT procedure is passed, the overhead of LBT duration is still not negligible from system level perspective. Therefore, support of multi-consecutive slots transmission (MCSt) was agreed in RAN1#110b-e to improve performance.
MCSt can be used for multiple blind retransmissions of a single TB, or multiple TBs using parallel HARQ processes. Considering the parameters e.g. data rate and priority for different traffic may be quite different, it is more flexible to allow UE being triggered to select resources for MCSt with multiple sets of parameters corresponding to various traffic types. Therefore, approach 3 in RAN1#112b-e is preferred.
Proposal 13: When L1 is triggered for reporting a subset of candidate resources for MCSt, support Approach 3 that one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1 to select a set of consecutive multi-slots candidate resources for single or multiple TBs.
In resource determination procedure for MCSt, the PHY layer can generate candidate multi-slot resources and perform sensing-based resource exclusion per candidate multi-slot resource, i.e. Option A in the agreement made in RAN1#110b-e, to accurately achieve suitable candidate resources and report to MAC layer. Whether the  sizes can be different may further depends on determination of Option 1/2 when L1 is triggered for reporting resources for MCSt, e.g. same  size when a single set of parameters are provided by MAC layer, and same/different  sizes when multiple set of parameters are provided by MAC layer.
Compared with Option A, Option B have lower complexity but may reduce the performance. If no multi-slot information is taken into consideration in sensing-based resource exclusion steps, and if PHY layer does not increase RSRP threshold according to number of candidate multi-slot resources after resource exclusion, PHY layer may report partitioned candidate resources to MAC layer, which cannot satisfy the minimum number requirement for candidate multi-slot resources and leading to MAC layer failed to apply MCSt. Option C have more unclear details especially if Option 2 is supported, and the detailed operation may be similar to Option A, thus is not preferred.
Proposal 14: When L1 reports a subset of candidate resources for MCSt, Option A is preferred.
· 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
·  size may be same or different depending on single or multiple sets of parameters provided by higher layer to trigger resource determination procedure
Once multi-slot resources for MCSt is determined by transmitter UE, UE still needs to perform LBT before beginning slot of the multi-slot resources and may failed to occupy channel, then beginning slot(s) of the multi-slots resources become unavailable for SL transmissions. In addition, the resource(s) on one or more slots within the selected multi-slot resources might needs to be released or reselected due to pre-emption or re-evaluation. Therefore, it needs further discussion how to handle SL transmission when part of the selected multi-slot resources become unavailable, e.g. whether the UE always reselect total multi-slot resources or whether the UE performs SL transmission on remaining available resources, and which SL transmissions on the remaining available resources can be transmitted.
Proposal 15: When MCSt is performed, discuss how to handle the case that part of selected multi-slot resources become unavailable e.g. due to LBT failure, half duplex or pre-emption/re-evaluation:
· When MCSt is used to transmit blind retransmissions of a single TB
· RV and NDI are selected according to actual number of transmission after dropping
· When MCSt is used to transmit multiple TBs
· Study dropping of transmissions according to at least priority of each TB
· Study whether/how resource reservation indication needs to be changed according to actual transmission status
Due to potential LBT failure, SL-U may need to study how to evaluate the degraded reliability and handle increased transmission error rate caused by inter-system interference. Several solutions to resolve Type 1 LBT blocking issue were discussed in RAN1#112 as proposed below. It is beneficial to further study the solutions to reduce LBT impact and ensure SL-U performance can still satisfy traffic requirement. Option 1 and 2 are supported by most companies and each option has its suitable case. Therefore, it is possible to support one or both of option 1 and 2 to cover different type-1 LBT blocking cases. If both options are supported, a straightforward method is switching between the two options based on whether the conditions in each option is satisfied. For example, if conditions in option 2 is satisfied, option 2 is performed; otherwise option 1 is performed. This structure ensures UE always have solution to mitigate the impact of type 1 LBT blocking issue under different cases. In addition, option 4 can also be taken into consideration e.g. as further explanation of conditions in option 2.
The condition of option 1 that transmitting symbols overlapping with Type 1 LBT of reserved or selected resource needs to be further clarified. The key typical issue is how to determine Type 1 LBT duration of reserved or selected resource in advance. Considering that CAPC level of reserved resource or selected resource can be acquired by SCI detection or higher layer triggering indication, it is possible to estimate range of N according to CAPC level. One possible solution is always setting N value to cover maximum duration of possible type 1 LBT duration according to CAPC level. This is possible for CAPC of 1 or 2, but may result in too large overhead for CAPC of 3 and 4. Another possible solution is to fix the value range of N as {1, 2}, since N=1 is large enough for CAPC of 1 and 2, and N=2 can be selected as a trade-off value that covers part of durations for CAPC of 3 and 4 and not introducing too much overhead. The solution can be applied at least for estimation of LBT duration of reserved resource, and it can further discuss whether same principle are reused for selected resource, or estimation of LBT duration of selected resource can be up to UE’s own transmission parameters or UE implementation.
On conditions of option 2, it was commented for 1st sub-bullet, how to predict whether UE will be shared with COT is unclear. Some additional conditions can be introduced under which UE can assume the reservation UE will share COT, e.g. when reservation UE have PC5 connection with transmitter UE and the two UEs are communication pair, or when transmitter UE have another resource selected before the reservation and within a length not exceeding a COT duration, or if the selected resource is already within a initiated/shared COT, etc. 
Whether the potential resolutions of type 1 LBT blocking issue is performed by RAN1 or RAN2 was also open. Since resource reservation is detected by L1 sensing, and details of LBT procedure of UE own transmission are clearly known by L1, it is easier to perform the options by L1 with sufficient local information and avoid cross-layer interaction issues e.g. how to determine timing requirement and information contents. In addition, L1 solving the type 1 LBT blocking issue it is more beneficial to ensure the randomness since L1 can perform the resource exclusion/prioritization during the generation of candidate resource set and report a set with legacy size. If the solutions are performed by RAN2, it is hard to ensure RAN2 achieving similar randomness to avoid inter-UE collision.
Proposal 16: To resolve the Type 1 LBT blocking issue, at least support one or more of Option 1 and Option 2 with following updates:
· 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.
· The avoidance is performed by L1 exclusion.
· The value of N is determined from {1, 2} and can be up to higher layer configuration and/or CAPC level.
· 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).
· Further studies if additional conditions are needed to ensure elected resource is able to share the initiated COT of the reserved resource, e.g. PC5 connection, status of existing or expected initiated/shared COT, etc.
· 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).
· The prioritization/selection is performed by L1 candidate resource set generation.
· Regarding how to achieve option 1 and 2 in RA mode 1, at least support UE reporting detected resource reservation to gNB
· Study conditions of selection between option 1 or 2, including:
· When conditions in option 2 is satisfied, i.e. when transmission of the selected resource is able to share the initiated COT of the reserved resource or when transmission of the selected resource is able to share its initiated COT with the reserved resource, Option 2 is applied
· Otherwise, option 1 is applied
· If possible, further study option 4:
· LBT duration is determined firstly, then resource selection takes into account of the LBT duration is performed.
· The principle of option 4 can be used to determine whether conditions in option 2 can be satisfied or not
Furthermore, the impact LBT failure on legacy RA procedure needs to be studied. When SL transmission on a selected resource is dropped due to LBT failure, it is efficient to trigger resource re-selection and select another resource for the dropped transmission if latency allows. Since LBT failure is detected by L1 but resource (re-)selection is triggered by L2, it is needed to introduce L1 reporting of detected LBT failure at selected resource to L2 as trigger. In addition, on resource selection in RSW or on definition of RSW starting point, it may need to leave a large enough gap for performing LBT before selected resource. Therefore, it needs further discussion on whether and how to modify legacy processing timing according to LBT behaviours.
Proposal 17: Support resource reselection triggered by LBT failure. The detection of an LBT failure at slot boundary of a selected resource triggers a resource re-selection report to higher layer.
Proposal 18: Resource allocation shall take into account the enough time duration for performing LBT.
The feasibility and performance of legacy resource reservation on unlicensed bands also needs to be carefully evaluated. According to the typical channel occupancy length in NR-U, it is possible that inter-period reservation will cross channel occupancy boundary, i.e. resource reserved in next period is after the ending point of current channel occupancy. For the last few slots in channel occupancy, regardless of its length, there always exists a potential risk that intra-period reservation as well as PSFCH position will cross channel occupancy boundary in a similar manner. 
Considering the uncertainty of acquiring channel occupancy right after current channel occupancy finished, and also the length of LBT duration, it is highly possible that inter/intra-period reservations and PSFCH resources cannot be occupied for transmission. It is possible to drop such transmission, however this significantly degrades system performance. Therefore, it is necessary to study some methods to make resource reservation more flexible and reduces the impact of unoccupied resources. One possible solution is dynamic indication of HARQ-ACK feedback resources when PSFCH crosses COT boundary, and dynamic indication of PSSCH reservation of which location can cross boundary of current COT, but it needs to be carefully studied how to resolve the mapping relationship and to avoid extra collision. In addition, whether to support codebook-based feedback on SL similarly as in NR-U needs to be considered. Another direction is to consider further enhancements on legacy indication or mapping rule to ensure TX/RX UEs and adjacent UEs have aligned understanding of how to count resource reservation across COTs, then avoids transmission dropping or increased collision.
Proposal 19: For data/feedback resource reservation,
· Study flexible data/feedback resource reservation to improve reliability and availability of short/long term resource reservations.
· Study potential enhancements on legacy SCI resource reservation and PSSCH-PSFCH mapping to reduce the impact of reservation/feedback out of COT.
Others
For dynamic mode channel access procedure, RAN1 could further investigate the necessity of enhancement to the NR-U mechanisms, including the SL-specific conditions of adopting channel access types on top of the gap length:
· Channel/signal type: Different type of SL channels/signals, e.g. PSCCH/PSSCH, PSFCH and S-SSB, may use different types of channel access procedures. 
· Dynamic/periodical reservation: Similar to the scenario of configured grant/SL resource in NR-U, the channel access procedure of SL mode 2 periodical mode 1 CG may be separately handled, e.g. always use Type 1 channel access.
· SCI indication: In NR-U UL channel access procedures, UE uses the channel access procedure indicated by scheduling DCI when scheduled by gNB to transmit PUSCH in non-contiguous transmissions. The principle can be similarly reused in SL-U, e.g. UE initiating a COT and shares it to a RX UE, indicating channel access procedure type in SCI, then RX UE transmits PSFCH or its own PSSCH/PSCCH according to the SCI indication.
Since the conditions of Type 2B/2C channel access procedures overlap at gap duration of 16μs, it needs further clarification how to determine the type of channel access procedure for this case. Considering no specific handling was introduced for the case of 16μs gap in legacy NR-U system, it can also be up to UE implementation to apply Type 2B/2C procedures for SL-U.
Proposal 20: For Type 2A/2B/2C SL channel access procedures,
· Further study other SL-specific conditions other than gap duration, e.g. SL channel/signal type, dynamic/periodical reservation, SCI indication, etc.
· For the case of a gap of 16μs, if no other SL-specific conditions can be used to determine type of channel access procedure, it is up to UE implementation whether Type 2B/2C is applied.
NR-U also support semi-static mode channel access procedure (see Figure 2 for an illustration), wherein a configurable period can be divided into an idle duration and a channel occupancy. Channel sensing is performed immediately before the starting of channel occupancy, and if the channel is sensed to be idle, transmission shall start immediately at the beginning of the channel occupancy. The channel occupancy can also be shared between the gNB and the UE, wherein a potential sensing may be required for the switching point between DL and UL transmissions. 


Figure 2. Illustration of semi-static mode channel access procedure. 
For SL-U, semi-static mode channel access procedure is also one of the important scenarios to consider. Especially, for typical SL implementation with non-contiguous resource allocation, semi-static mode has its benefit in saving the sensing durations. If the system can guarantee the environment without other RAT, operating in semi-static mode is more efficient in term of the spectrum utilization.  
Proposal 21: Support NR-U semi-static channel access mechanism for SL-U.
· Support when other RAT can be absent in a long term
· Support asynchronous channel occupancy starting timing from multiple UEs
· Support channel occupancy sharing with other UE(s)
Multi-channel access procedure was supported in NR-U to allow wider transmission bandwidth and improve data rate. In NR-U dynamic mode channel access, multi-channel access procedure comprises Type A and Type B (see Figure 3 for an illustration). In Type A multi-channel access procedure, the transmitter performs channel access separately on each channel it intends to transmit, and in Type B multi-channel access procedure, the transmitter selects one from the multiple channels to perform Type 1 LBT and sense other channels with at least 25 us before transmission. In NR-U semi-static mode channel access, independent channel access procedure over each channel is supported (similar to the spirit of Type A multi-channel access procedure). 
For SL-U, semi-static mode channel access procedure can support independent single-channel access procedure on each channel, similar to NR-U. 
Proposal 22: For multi-channel access procedure with semi-static mode in SL-U, support independent single-channel access procedure on each channel.


Figure 3. Illustration of multi-channel channel access procedure. 

Conclusions
In this contribution, the issues for channel access of sidelink operating on FR1 unlicensed spectrum are discussed with the following proposals:
Proposal 1: When Type 2A channel access procedure is applicable for S-SSB transmission:
· The duty cycle is defined as D/P, wherein D is the duration of the S-SSB, and P is 160 ms.
· =5 dB for the energy detection threshold in Type 2A channel access procedure.
Proposal 2: For contention window size adjustment procedures of SL-U communications, further study the following enhancements:
· For groupcast option 2 (ACK+NACK), when Option 1 is configured, at least for the case of single PSSCH with groupcast option 2 transmitted in SL reference duration, the ratio is calculated as number of received 'ACK' divided by number of target receivers. Further study the level of ratio calculation of multiple PSSCHs transmitted in SL reference duration if supported.
· For groupcast option 1 (NACK only), support Option 2+Option B:
· 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 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 .
· For disabled SL-HARQ feedback, support at least one option from option 2, 3, 4 for CW adjustment. Option 3 is preferred and the other two options are also acceptable.
· 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
Proposal 3: For end timing of reference duration in SL contention window adjustment procedure,
· End timing of reference duration for SL CW adjustment in NACK-only case is necessary to be defined
Proposal 4: For additional restrictions of responding UE transmitting PSSCH/PSCCH intended for the COT initiating UE, 
· If a responding UE transmits PSSCH/PSCCH to destination groupcast ID with initiating UE as group member, study further conditions including HARQ option(s) of the groupcasted PSCCH/PSSCH
Proposal 5: Discuss whether/how to handle PSFCH transmission from other UEs than COT initiating UE, including:
· Support the case that a responding UE transmitting PSFCH(s) to UE(s) other than the initiator, if the responding UE also transmits PSFCH(s) to the initiating UE simultaneously. FFS other cases
· In the case that a responding UE transmits PSSCH/PSCCH to destination groupcast ID with initiating UE as group member, further study:
· Whether other receiver(s) of the groupcasted PSCCH/PSSCH can transmit PSFCH in the COT 
· How could the responding UE determine HARQ status in this case 
Proposal 6: For COT sharing, COT sharing information are indicated in 2nd stage SCI format(s). Study the following options on SCI format design:
· Option 1: The same SCI format(s) is applied for both when SCI schedules PSSCH and indicates COT sharing information and when SCI is only used to schedule PSSCH
· Option 2: Different SCI fields are applied between the cases when SCI scheduling PSSCH and indicates COT sharing information and when SCI is only used to schedule PSSCH, which can be performed by using different 2nd stage SCI formats or adding indicator field in 1st stage SCI format
Proposal 7: Additional IDs used to identify UEs to which COT is shared includes legacy broadcast and groupcast destination ID to share COT with all or a group of adjacent receiver UEs.
Proposal 8: Time domain information of the shared COT is indicated by the combination of starting offset and remaining COT duration.
Proposal 9: Applicable RB set(s) for the COT is explicitly indicated in COT sharing information for flexibility and forward compatibility.
Proposal 10: Support mode 1 UE report COT related information to gNB for aiding mode 1 RA. 
· Study if new/existing UCI format(s) in NR-U can be used to providing channel occupancy information from SL UE to gNB
· FFS other details e.g. conditions and procedure.
Proposal 11: For CP extension:
· Support dynamic indication of CP extension in SCI for CO sharing, wherein the candidate values for indication include T_ext = 0, 1 symbol – 25 us, and 1 symbol – 16 us, and the symbol duration is subject to the SCS of SL transmissions;
· Support (pre-)configured CP extension to align the transmission starting time, wherein the candidate values for (pre-)configuration include T_ext = 0, X symbol – 16 us, X symbol – 25 us, X symbol – 34 us, X symbol – 43 us, X symbol – 52 us, X symbol – 61 us, wherein X is 1 for 15 kHz SCS, and 2 for 30 and 60 kHz SCS.
· Multiple CP extension values can be (pre-)configured when all the RBs in the RB-set are utilized and the transmission is the first transmission in a CO. 
· Reservation information can be used only when there is guaranteed to be no other RAT on the channels.
Proposal 12: For mode-2 SL resource allocation on unlicensed band, support resource allocation based on performing channel access procedure first, and then determining actual transmission resources by performing mode-2 resource determination procedure.
Proposal 13: When L1 is triggered for reporting a subset of candidate resources for MCSt, support Approach 3 that one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1 to select a set of consecutive multi-slots candidate resources for single or multiple TBs.
Proposal 14: When L1 reports a subset of candidate resources for MCSt, Option A is preferred.
· 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
·  size may be same or different depending on single or multiple sets of parameters provided by higher layer to trigger resource determination procedure
Proposal 15: When MCSt is performed, discuss how to handle the case that part of selected multi-slot resources become unavailable e.g. due to LBT failure, half duplex or pre-emption/re-evaluation:
· When MCSt is used to transmit blind retransmissions of a single TB
· RV and NDI are selected according to actual number of transmission after dropping
· When MCSt is used to transmit multiple TBs
· Study dropping of transmissions according to at least priority of each TB
· Study whether/how resource reservation indication needs to be changed according to actual transmission status
Proposal 16: To resolve the Type 1 LBT blocking issue, at least support one or more of Option 1 and Option 2 with following updates:
· 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.
· The avoidance is performed by L1 exclusion.
· The value of N is determined from {1, 2} and can be up to higher layer configuration and/or CAPC level.
· 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).
· Further studies if additional conditions are needed to ensure elected resource is able to share the initiated COT of the reserved resource, e.g. PC5 connection, status of existing or expected initiated/shared COT, etc.
· 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).
· The prioritization/selection is performed by L1 candidate resource set generation.
· Regarding how to achieve option 1 and 2 in RA mode 1, at least support UE reporting detected resource reservation to gNB
· Study conditions of selection between option 1 or 2, including:
· When conditions in option 2 is satisfied, i.e. when transmission of the selected resource is able to share the initiated COT of the reserved resource or when transmission of the selected resource is able to share its initiated COT with the reserved resource, Option 2 is applied
· Otherwise, option 1 is applied
· If possible, further study option 4:
· LBT duration is determined firstly, then resource selection takes into account of the LBT duration is performed.
· The principle of option 4 can be used to determine whether conditions in option 2 can be satisfied or not
Proposal 17: Support resource reselection triggered by LBT failure. The detection of an LBT failure at slot boundary of a selected resource triggers a resource re-selection report to higher layer.
Proposal 18: Resource allocation shall take into account the enough time duration for performing LBT.
Proposal 19: For data/feedback resource reservation,
· Study flexible data/feedback resource reservation to improve reliability and availability of short/long term resource reservations.
· Study potential enhancements on legacy SCI resource reservation and PSSCH-PSFCH mapping to reduce the impact of reservation/feedback out of COT.
Proposal 20: For Type 2A/2B/2C SL channel access procedures,
· Further study other SL-specific conditions other than gap duration, e.g. SL channel/signal type, dynamic/periodical reservation, SCI indication, etc.
· For the case of a gap of 16μs, if no other SL-specific conditions can be used to determine type of channel access procedure, it is up to UE implementation whether Type 2B/2C is applied.
Proposal 21: Support NR-U semi-static channel access mechanism for SL-U.
· Support when other RAT can be absent in a long term
· Support asynchronous channel occupancy starting timing from multiple UEs
· Support channel occupancy sharing with other UE(s)
Proposal 22: For multi-channel access procedure with semi-static mode in SL-U, support independent single-channel access procedure on each channel.

References
[1] RP-230077, Revised WID: NR sidelink evolution, OPPO
[2] 3GPP TSG RAN1#112b-e, Final Report of 3GPP TSG RAN
[3] 3GPP TSG RAN1#112, Final Report of 3GPP TSG RAN
[4] 3GPP TSG RAN1#111, Final Report of 3GPP TSG RAN
[5] R1-2305515, On physical channel design framework for sidelink on FR1 unlicensed spectrum, Samsung



17

image2.emf
gap symbol

SL T

ext

16 us

SL T

ext

25 us

Case 1

Case 2

Case 3

Case 4

SL T

ext

34 us

SL T

ext

43 us

SL T

ext

52 us

SL

61 us

SL

Case 5

Case 6

Case 7


Microsoft_Visio_Drawing2.vsdx
gap symbol
SL
Text
16 us
SL
Text
25 us
Case 1
Case 2
Case 3
Case 4
SL
Text
34 us
SL
Text
43 us
SL
Text
52 us
SL

61 us
SL
Case 5
Case 6
Case 7



image3.emf
DL UL

sensing

sensing

period

channel occupancy (CO)

idle duration

idle duration


Microsoft_Visio_Drawing3.vsdx
DL

UL





sensing

sensing
period

channel occupancy (CO)


idle duration
idle duration




image4.emf
20 MHz Channel

Channel Occupancy (CO)

20 MHz Channel

20 MHz Channel

20 MHz Channel

Type 1 LBT

20 MHz Channel

Channel Occupancy (CO)

20 MHz Channel

20 MHz Channel

20 MHz Channel

Type 1 LBT

Type 2 LBT

Type A Multi-Channel Access Procedure Type B Multi-Channel Access Procedure


Microsoft_Visio_Drawing4.vsdx


20 MHz Channel

Channel Occupancy (CO)


























20 MHz Channel
20 MHz Channel
20 MHz Channel




Type 1 LBT

20 MHz Channel

Channel Occupancy (CO)












20 MHz Channel
20 MHz Channel
20 MHz Channel




Type 1 LBT
Type 2 LBT

Type A Multi-Channel Access Procedure
Type B Multi-Channel Access Procedure



image1.emf
SL#1 SL#2 T

ext

25 us

Case 2

SL#1 SL#2 Case 1

gap symbol

SL#1 SL#2 T

ext

16 us

Case 3


Microsoft_Visio_Drawing1.vsdx
SL#1
SL#2
Text
25 us
Case 2
SL#1
SL#2
Case 1
gap symbol
SL#1
SL#2
Text
16 us
Case 3



