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Introduction
In 3GPP TSG RAN meeting #94, a new work item related to NR Sidelink (SL) evolution was approved, whose description has been recently updated during the latest RAN meeting [1]. As part of the objectives of this Working Item (WI), that following aspects were included:
	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.
· 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 the context of enhancements to enable NR SL to operate in the FR-1 unlicensed band, which we will refer to as SL-U in the remaining of this document, during the past RAN1 meetings [2-5] the agreements captured at the end of this document within the Appendix were made. 
In this contribution, a few topics related to channel access mechanisms will be discussed, while view on other aspects are provided in our companion contribution [6]:
· Channel Access Types and Related Enhancements
· Use of Cyclic Prefix Extension 
· UE-to-UE COT Sharing Procedure
· Multi-Consecutive Slots Transmissions
· Sensing and Resource Selection Procedure
· Support of Very Low Power Applications in Band n102
Channel Access Types and Related Enhancements
During prior RAN1 meeting [1], it was agreed that type 2A LBT could be used for S-SSB transmissions when
· a UEs transmit outside a shared channel occupancy, and 
· the time duration is at most 1 ms per transmission and 
· the duty cycle of the S-SSB transmissions is at most 1/20.
However, it was left as an FFS on whether RAN1 should define or not the observation time over which the duty cycle is calculate. In this regard, it is important to note that the type 2A LBT has been applied to S-SSB in SL-U, similarly as in LAA and NR-U for SSB, following the principles of the short control signalling exemption defined as follows by the ETSI BRAN [7]:
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While RAN1’s duty cycle restriction resamples the ETSI BRAN [7] constrain in terms of the ratio of the total duration over an observation period by defining a 1/20 duty cycle, if no observation period over which the duty cycle is calculate is defined, it is hard to determine on which basis the 1/20 duty cycle is calculated, and more importantly if the duty cycle is literally interpreted (i.e., 1m transmission over a 20 millisecond window) this may impose unnecessary limitations to the use of type 2A LBT. 
In the legacy SL-U, an S-SSB could be transmitted using up to three resources and per each resource it could be repeated multiple times depending on the subcarrier spacing (i.e., for 30 kHz -> {1,2}, and for 60 kHz -> {1,2,4}). The S-SSB resources and repetitions could be performed close to each other and possibly their transmission could be packed into a specific portion of the S-SSB periodicity. In this case, if no observation period is defined and ETSI BRAN is not literally followed (i.e., 2.5ms transmission within a 50 ms observation time), the type 2A LBT will be unnecessary constrained to a limited number of S-SSB transmissions. As an example, let’s consider the case illustrated in Figure 1, where for 30 kHz SCS two S-SSB resources with two repetitions are transmitted within a 20 ms window. 


Figure 1 – Illustration of a typical SL S-SSB transmission at 30 kHz SCS.
According to current agreement, only 1 ms cumulative S-SSB transmission could be performed within a 20 ms window using type 2A LBT, and therefore in this case type 2A LBT could be used only for two of the 4 total S-SSB transmissions, even if no other transmissions are performed within the rest of the 160 ms periodicity. However, if RAN1 defines as per ETSI BRAN an observation period of 50 ms over which the 1/20 duty cycle is calculated, all four transmissions could benefit from type 2A LBT.
Proposal 1: 
· RAN1 defines an observation period of duration equivalent to 50 ms over which the duty cycle constrain applicable to S-SSB transmissions with type 2A LBT is evaluated.
Another aspect that RAN1 should also discuss is related to the energy detection threshold (EDT) to use to assess whether a channel is busy or idle. In this matter, the Rel.16 NR-U calculation specified in TS37.213 [9] could be used as a baseline. However, it is important to note that in both LAA and NR-U, a 5 dB penalty was applied to the discovery burst given that type 2A LBT could be applied to this type of transmissions outside a COT. This decision was motivated so that fair co-existence with an incumbent technology could be kept by increasing the EDT by 5 dB since a short sensing is associate to the discovery burst as described in TS 37.213 Sec. 4.1.5 [9] and as shown below: 
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In this matter, similar considerations could be made in SL-U for the S-SSB. However, in SL-U an S-SSB with ype 2A could occur both outside and inside a shared COT as per current RAN1 agreements. With that said, whether to apply the 5dB penalty should be discussed separately based on where the S-SSB transmission using type 2A falls:
· If S-SSB applying type 2A occurs within a shared out, the UE would utilize an already acquired COT using type 1 LBT, and in this case the 5 dB penalty is unjustified and the S-SSB transmission should be treated as any other transmission. 
· If S-SSB applying type 2A occurs outside a shared out, the UE would transmit deliberately using a short sensing and will in practice transmitting in its own COT. In this case, the considerations made during Rel.16 to the discovery burst apply as well.
Proposal 2: 
· The Rel.16 NR-U EDT calculation should be used as a baseline for SL-U.  
Proposal 3: 
· For S-SSB transmissions: 
· for a UE without a shared channel occupancy, within the calculation of the EDT threshold a UE should apply TA = 5 dBm as in NR-U;
· for a UE within a shared channel occupancy, within the calculation of the EDT threshold a UE should apply TA = 10 dBm as any other type of transmission.
As mentioned above, in prior RAN1 meeting [5], RAN1 agreed that 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. In this case, given that S-SSB could be transmitted either inside or outside a COT with type 2A LBT, it could be beneficial within a shared COT to allow an S-SSB to be transmitted without LBT, a.k.a. type 2C LBT, when the gap between a prior transmission and the S-SSB is less than 16us. However, it is important to note that type 2C LBT is only applicable to transmissions which are shorter than 584 us. Therefore, for 15 kHz SCS where S-SSB is 1ms long, a type 2C LBT would not be applicable and if the gap with a prior transmission is less than 16us, the S-SSB transmission could not be transmitted at all, and should be dropped. Therefore, it is important that RAN1 discusses whether any updates are needed regarding the constraints to the applicability of type 2C within a shared COT in the context of S-SSB.
Proposal 4: 
· RAN1 should further discuss whether any updates are needed regarding the constraints to the applicability of type 2C within a shared COT.
During prior RAN1 meeting [2-3], it was first agreed that type 1 and type 2 LBT as defined in NR-U and specified in TS37.213 [9] are used as a baseline, and for the later the association between the specific type 2 LBT procedure to use and the gap between SL bursts belonging to different UEs was defined, and the following agreement was made: 
	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


However, some aspects have been left for further study. Among them, it has been left for further study whether any of the type 2 LBT may be applicable for any other transmission by a UE. As defined by the ETSI BRAN [7] a SL UE may be allowed to resume a transmission within its own COT if the pause is larger than 100 us:
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In this case, the association between the type 2 LBT to use and the gap between transmissions from the same UE without any transmission in between is needed, and type 2A LBT could be used.
Proposal 5: 
· If an initiating UE may pause its SL transmission and resume it within its own COT so that the following burst may fall within the MCOT, before transmission Type 2A LBT may be applied if the gap before any prior transmission may be larger than 25 us and the pause may be larger than 100 us. 
Another aspect that was left for further study during prior RAN1 meeting [3] is on whether the gap applicable for type 2B LBT should be extended from 16 us to 25 us. In our view, given that in SL-U a gNB may no longer act as coordinator and may no longer indicate LBT types and CPE to be used by a UE, an exact 16 us may not be able to be quantified by the UEs while gaps between 16 us and 25 us could be still possible based on relative propagation delays across UEs.  For this reason, we believe that RAN1 should relax the gap associated to a type 2B LBT up to 25 us.
Proposal 6: 
· The gap associated to a type 2B LBT is extended up to 25 us.
Finally, while both type 2B and 2C LBT procedure could be used when the gap between SL bursts is exactly 16 us and the length of the burst is less than 584 us, during last RAN1 meeting [3] it was left for further study how a UE would decide which one to use. In this matter, given that, as mentioned along this document, a gNB can no longer operate as a coordinator and associate LBT types and CPE to the UEs, our view is that the choice should be left up to UE’s implementation. 
Proposal 7: 
· It is left up to a SL UE to decide whether type 2B or 2C is used when a UE may assess that the gap may be exactly 16 us. 
During prior RAN1 meetings [4], it was first agreed that when type 1 is used for SL transmission in a system operating in unlicensed spectrum the UL CAPC table would be adopted:
	Agreement
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases 
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms [or 10 ms] 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms [or 10 ms]
	{15,31,63,127,255,511,1023}

	[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 





However, it has been left for further study whether NOTE1 of the Table in the related agreement could be also applicable for SL-U. NOTE1 was introduced in LTE LAA and subsequentially adopted in NR-U to account for the case when a network may be able to determine the absence of any incumbent technology, and in this case align MCOT for priority class p=3 and p=4 with a radio frame, i.e. 10 ms. While we believe the best practice in case of absence of incumbent would be to operate a SL-U in semi-static channel access mode, we think that operating dynamic channel access mode would still have its benefit in this case if the MCOT would be substantially long so that to minimize LBT overhead.
Proposal 8: 
· When a network is able assess the absence of an incumbent technology, the MCOT for p=3 and 4 can be extended up to 10ms.
Another aspect that was left for further study was on whether mp=1 can be used with p=1. In this matter, using mp=1 would mean that a shorter sensing could be applied for specific types of transmissions such as for instance S-SSB and PSFCH.  However, it is important to note that:
· In SL, S-SSB periodicity is fixed to 160 ms for all SCSs, and if at most 1, 2 or 4 additional S-SSB occasions are introduced for 15 KHz, 30 KHz and 60 KHz, respectively, the minimum requirements to always qualify S-SSB as a short control signaling would be always met. This means that if RAN1 decides to qualify S-SSB as a short control signaling, a UE may never perform type 1 LBT place before transmitting S-SSB.
· As indicated in previous section, transmitting PSFCH outside a COT may lead to blocking due to the structure of a SL slot and a gap of at most 1 OFDM symbol between a prior transmission and a PSFCH transmission.
With that said, there is no technical motivation to introduce further changes to the CAPC table, which would effectively fragment the design with rules that would effectively never being used.
Observation 1: 
· Given that in band n46 and n96/n102 an S-SSB may always qualify as a short control signaling, and PSFCH may be transmitted within a COT, there is no technical motivation to further enhance the CAPC for SL so that to assign mp=1 for p=1 for S-SSB and/or PSFCH transmissions.
Use and Conditions of the Cyclic Prefix Extension (CPE)
When a SL slot may contain a PSFCH transmission, it is important to note that based on the Rel.16 SL slot structure depicted in Figure 1 the Tx/Rx switching gap, which is only one OFDM symbol long, may not be sufficiently long for certain subcarrier spacing to allow a UE to perform type 1 LBT even if the lowest priority class (p=1) is assigned, since this will require a minimum of 43 us to 79 us (i.e., CW= 3 or 7), and may lead to blocking. Furthermore, given the latency and spectral inefficiency implications associated to retransmissions, it may be beneficial to aim to transmit PSFCH within an already acquired COT, so that type 2 LBT may be applicable to it which will increase the likelihood of transmission. 
Observation 2: 
· Due to the limited TX/RX switching gaps, a SL UE may be subject to high level of blocking when acquire a COT for a PSFCH transmission, and it may be highly beneficial to transmit PSFCH within an already acquired COT.


Figure 2 – Rel.16 SL slot structure when a PSFCH transmission is performed.
Considering that based on RAN4 requirements [8] the actual duration needed for TX/RX and RX/TX switching should be at most 13 us in FR1, it may be even possible to aim for an LBT free transmission if PSFCH is transmitted within an already acquired COT and it is preceded by a PSSCH/PSCCH transmission. In fact, in this case a UE could apply a cyclic prefix extension (CPE) before PSFCH so that the gap between PSSCH/PSCCH transmission and the PSFCH would be less than 16 us. In particular, if an RX UE may be able to assess through presence detection that before a PSFCH transmission a PSSCH/PSCCH transmission is occurring, a UE could append before the PSFCH transmission a CPE of length equal to us, where  depends on the subcarrier spacing so that type 2C LBT could be used.
Proposal 9: 
· If a UE assesses that its PSFCH transmission falls within the shared COT and that this is preceded by a PSSCH/PSCCH transmission, a UE appends a CPE of length equal to  us so that type 2C LBT could be used.
With similar considerations, it is possible to note that a CPE appended prior to an S-SSB transmission, when a UE assess that this falls within a shared COT and that is preceded by a SL transmission which ends on the penultimate symbol of that slot, may allow the use of type 2C LBT if the related constrains are met (e.g., as mentioned along this document currently RAN1 constrains the use of type 2C LBT to transmissions which are shorter than 584 us). 
Proposal 10: 
· If a UE assesses that its S-SSB transmission falls within a shared COT and that is preceded by a SL transmission which ends on the penultimate symbol of that slot, a UE appends a CPE of length equal to T_(symb,  (l-1)mod 7∙2^μ  )^μ  -13 us so that type 2C LBT could be used. 
For UEs operating in resource allocation (RA) mode 2 and full RB allocation, one scenario that should be highlighted is the case when two or more UEs may select the same set of resources from a resource pool or a set of resources which lead to the same starting time for their transmissions. In this case, by performing LBT in overlapping instances of time, the two UEs may not be able to hear each other, and while able to successfully assess that the channel is idle and transmit (by potentially even acquiring an overlapping COT), their transmission may collide with each other, as illustrated in Figure 3.


Figure 3 - Illustration of the two UEs operating in RA mode 2 and full RB allocation performing LBT on overlapping instance of time, while their transmission starting position is the same.
In this case, in order to overcome this problematic, the same principle used in Rel.16 NR-U for CG UEs could be introduced here and the concept of intra-symbol starting positions could be reused, where a pseudo-random CPE could be applied before the start of any SL transmission so that to mitigate the case when UEs may start transmission at the same time, as illustrated in Figure 4.


Figure 4 - Illustration of the two UEs that despite choosing the same starting position for their transmission by applying a different CP extension avoid colliding with each other.
Proposal 11: 
· A UE operating in RA mode 2 and in full RB allocation selects randomly a CPE value from a set of multiple pre-configured values whose length may be 1, 2 or 4 symbols for 15, 30 or 60 kHz SCS, respectively, and may apply such a CPE before the next AGC symbol. 
In Rel.16, SL has been designed so that to optimize UE’s multiplexing by allowing FDMed transmissions from different UEs over different sub-channels. If this design principles would like to be utilized in Rel.18 when operating SL in unlicensed operation some considerations are needed in terms of LBT procedure.  In fact, for SL operating in unlicensed band an LBT procedure may be needed at the UE to initiate a COT, and a UE is expected to perform energy measurements within specific instances of time over chunks of 20 MHz LBT Bandwidth (BW), while a transmission may only occur within smaller sub-channels. However, if multiple UEs would like to operate in an FDMed manner, all UEs must perform LBT at the same time so that to prevent UEs from blocking each other, and sense other UE’s transmissions within the LBT BW. In this matter, for UEs operating in RA mode 2 and partial RB allocation, it may be possible to align their transmission by applying a single (pre-)configured CPE before the next AGC symbol.
Proposal 12:
· For UEs operating in RA mode 2 and in partial RB allocation, a single (pre-)configured CPE is applied before the next AGC symbol which is at most 1 symbol long.
As for UEs in RA mode 1 and operating within a shared COT, it may be also possible to apply a proper CPE so that to minimize the use of LBT in case of PSSCH/PSCCH transmission. In particular it could be left up to UE’s implementation to append a CPE of maximum length of one OFDM symbol before the next AGC symbol so that to minimize the gap between the PSSCH/PSCCH transmission and any preceding SL transmission which may end one symbol earlier.
Proposal 13:
· For a UE operating in RA mode 1 transmitting PSSCH/PSCCH within a shared COT, it is left up to UE’s implementation to append a CPE of maximum length of one OFDM symbol before the next AGC symbol.
UE-to-UE COT Sharing Procedure
During prior RAN1 meetings, it was agreed to support the UE-to-UE COT sharing for SL-U. However, several aspects have been left for further study or should be still be discussed. Among those, one important aspect related to UE-to-UE COT sharing that should be discussed, and on which RAN1 should converge is where the information related to COT sharing should be transmitted. In this matter two options have been identified:
· Option 1: COT sharing information is carried in UL MAC CE
· Option 2: COT sharing information is piggybacked in SCI
Considering that 
· a COT sharing information should be decoded by a potential responding UE as early as possible for a responding UE to timely prepare transmission and assess whether to acquire its own COT or transmit within another UE’s COT
· COT sharing information is a critical information aimed for better coordination and utilization of the spectrum, its transmission should be guaranteed the highest reliability. 
With that said, in our view transmitting COT sharing information in SCI is preferred. 
Proposal 14: 
· COT sharing information is carried in the SCI. 
· FFS: whether in 1st or 2nd stage SCI.
In prior RAN1 meeting [3], it was agreed that when the responding UE uses a shared COT for its transmission it has to have an equal or smaller channel access priority class (CAPC) value than the CAPC value indicated in a shared COT information. Meaning that the CAPC of the initiating device should be always known within the COT sharing information by the responding device. 
In prior RAN2 meeting, the following working assumption has been made, which has been also included in the latest LS from RAN2 [10]:
	· Working assumption: mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1. FFS on other SL CAPC mapping criterion.
· Working assumption: mapping PQI 59/61 to CAPC priority class 3.
· Working assumption: mapping PQI 25 to CAPC priority class 2.
· Working assumption: mapping PQI 24/26/60 to CAPC priority class 1.



While CAPC and PPPP may carry redundant information since they are both related to the PQI, by mapping the above working assumption in terms of PQI, priority levels, PDB and CAPC it could be observed as in Table I that there is an ambiguous relationship between CAPC and PPPP, and it is not possible to derive one from the other.
	PQI 
	Priority level 
	PDB 
	CAPC 

	90/91/92/93/ 
21/22/23/ 
55/56/57/58  
	3/2/5/6/ 
3/4/3/ 
3/6/5/4 
	10/3/5/10/ 
20/50/100/ 
10/20/25/100 
	1 

	59/61 
	6/6 
	500/400 
	3 

	25 
	2 
	200 
	2 

	24/26/ 
60 
	1/2/ 
1 
	150/200/ 
120 
	1 


Therefore, unless RAN2 modifies such mapping, CAPC is needed to be indicated among the COT sharing information in dynamic channel access mode (i.e., type 1 LBT is not supported in semi-static channel access mode),  and if the COT sharing information is carried in SCI this will imply two additional bits in the payload.
Observation 3: 
· Unless RAN2 modifies the PQI/CAPC mapping so that an unambiguous relationship could be formed between PPPP and CAPC, an initiating UE may need to carry in its SCI both information.
Together with CAPC, it is our understanding that the COT sharing information should also include a few other fields such as indication of the resources within a shared COT that other UEs can utilize for their transmission and in case of semi-static channel access mode, it should also indicate the UE’s fixed frame period (FFP) configuration which include the FFP length and offset so that to be able to assess whether its transmission may indeed fall within the other device’s COT, which a UE may not be able to retrieve otherwise.
Proposal 15: 
· The COT sharing information may carry at least the following information:
· Shared resources information (e.g., shared COT duration);
· UE’s FFP configuration (i.e., FFP length and offset) if semi-static channel access mode is supported.
Another important aspect that RAN1 should consider when designing the UE-to-UE COT sharing is related to the half-duplexing issue that SL UEs may suffer. Considering that the group of beneficiaries of a shared COT is quite limited, and the COT sharing information may be transmitted by the responding device in the first symbol of the COT, it may be possible that some UEs may miss this information due to half-duplexing, which may lead to unutilized resources, and increase congestion either among SL UEs or incumbent technology. In this matter, it may be beneficial to allow the responding devices to also carry the COT sharing information (or an updated version of it) within their own SCI, so that to allow this information to be redundantly shared multi-times during the COT.
Proposal 16: 
· Together with the initiating device, any responding UEs within a shared COT may redundantly carry the COT sharing information.
During prior RAN1 meeting [3], it was agreed that that gNB relaying/forwarding a UE initiated COT to another UE is not supported, but it was still left for further study on whether a mode 1 UE can report a COT or related information to the gNB for an gNB’s aided mode 1 RA. In this regards, RAN1 should discuss on whether a gNB may or may not be able by implementation to perform sensing within the unlicensed SL carrier(s), while it may not be allowed to transmit and acquire a COT in it. In case, a gNB may be allowed to perform sensing in our view there is no technical needed to introduce any gNB’s aided mode 1 RA, also given the fact that despite of whether a gNB may or may not be aware of whether a UE has acquired a COT or not, it may not have any information regarding the propagation delay of any UEs or between UEs, and therefore in the contrary of NR-U it may not be able to know the exact gap across burst and indicate the LBT type and CPE extension that a UE should use for a specific transmission, which for SL-U should be left up to UEs to decide.
Observation 4: 
· There is no technical motivation for a Mode 1 UE to report to the associated gNB its COT sharing information.
CWS Adjustment
In prior RAN1 meeting [5], the following agreements have been made in terms of how to define the SL reference duration for the contention window size (CWS) adjustment mechanisms to utilize when type 1 LBT is used:
	Agreement
SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either (one option to be selected later):
· Option 1a: 
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 1b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2a: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the time when UE updates the CW
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed



Considering that for all options related to the CWS adjustment procedure identified by RAN1 their description links to the reference duration, it is would be beneficial to define a reference duration which also accounts for the case that the HARQ-ACK is not present (i.e., HARQ-ACK is disabled), and whether this aspect should be reflected into the specification could be left up to editor. In this matter, either option 1a or option 2a from the agreement above would be preferred, also since they mimic more closely the NR-U design principles.
Proposal 17: 
· For the definition of the SL reference duration, either option 1a or 2a is preferred. 
As for supporting another ending time, it is important to note that given that MCSt would be supported in SL-U, where MCSt is employed by consecutive PSSCH/PSCCH transmissions, similarly as NR-U, RAN1 should support another ending timing for this case, which corresponds to the end of the first MCSt transmission with HARQ-ACK enabled. For this reason, option 1a or 2a should be modified so that to include this additional ending time.
Proposal 18: 
· A SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted (or the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy), or
· the end of the first MCSt where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted (or the end of the first MCSt where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy)
whichever occurs earlier. 
Given that RAN1 has already agreed that the NR-U DL CW adjustment mechanism is used as a baseline for SL-U, RAN1 should also aim for a unified solution without fragmentation in the design when defining the CWS adjustment mechanisms for SL-U since this would allow to simply the design and on the other hand guarantee a homogeneity of treatment irrespective of the type of transmission that is occurring. In this matter, in case a reference duration may contain SL transmissions with SL-HARQ feedback disabled, since HARQ-ACK would not be available the CWS may be kept unchanged similarly to the procedure used in NR-U for broadcast transmissions. Changing the CWS based on the number of blind retransmissions of the TBs within a COT or based on CBR or collision indicator may actually provide an inaccurate status of the occupancy of the channel since these metrics would either not reflect the current status of the media (e.g., a retransmission is not an indication that the medium is currently busy, but that it was busy when the initial transmission was attempted) or would not be based on instantaneous and relevant measurements (e.g., CBR and collision indication are based on a long term measurements, and a design which is meant to mitigate collisions across SL UEs, and between SL and other incumbent technologies).     
Proposal 19: 
· If all transmissions within the latest SL reference duration have SL-HARQ feedback disabled, for every priority class p∈{1,2,3,4}, use the latest used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
However, if a UE may receive feedback information for any transmission occurring within the SL reference duration, the NR-U CW adjustment mechanism could be used. In particular, if the latest reference duration may contain unicast and/or groupcast option 2 PSSCH transmissions, the ACK and NACK could be used similarly as in NR-U, and in particular  if at least a ‘ACK’ is received, otherwise is increased. 
Proposal 20: 
· In case only unicast or groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class   ; otherwise is increased.
As for groupcast option 1, which employs in Rel.16 SL a NACK-only reporting, different considerations may be needed if RAN1 decides to support it. In fact, if the legacy reporting is supported together with the aforementioned procedure, an LBT failure of a PSFCH transmission may be reflected as a ‘ACK’ with subsequent unintentional resetting of the CWS. In order to avoid this situation, which may lead to reflect improperly the HARQ-ACK feedback in the CWS adjustment mechanism, and furthermore to avoid situation where a UE may assume a transmission has been successfully received, while the Rx UE was unable to perform a PSFCH transmission carrying a ‘NACK’ due to LBT failure, when in fact a retransmission should be performed, for groupcast option 1 PSSCH, the NACK-only procedure should not be supported and a ACK-only procedure should be instead supported. In this case, same CWS adjustment procedure as unicast and groupcast option 2 PSSCH transmission could be reused, leading to a unified solution where no further discussions are needed on how to treat cases when the reference duration may contain a mix of unicast or groupcast transmissions while they are individually treated differently in terms of CWS adjustment. Also, it is important to remark one more time that a unified solution is beneficial to preserve a fair treatment among different types of transmissions, so that to avoid to prioritize one type of transmission over others in terms of channel access
Proposal 21: 
· If RAN1 decides to support groupcast option 1, an ACK-only procedure is used.
Proposal 22:
· In case either an unicast or groupcast option 1 or 2 PSSCH(s) is (are) transmitted within the latest SL reference duration, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class p∈{1,2,3,4} , otherwise is increased.
Multi-Channel Channel Access Procedure
During prior RAN1 meeting [2], the following agreement was made: 
	Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation


While for dynamic channel access mode with multi-channel case, it has been concluded to use the NR-U UL channel access procedure as baseline for PSSCH/PSCCH transmission, while the NR-U DL  (Type A or Type B) multi-channel access procedure as baseline for PSFCH transmission, it is still under further study which procedure to use for semi-static channel access mode. In this regards, the multi-carrier channel access procedure defined during Rel.17 for UEs operating as initiating devices and described in Sec. 4.3.3 of TS37.213 [8] can be reused as a baseline. 
Proposal 23: 
· In SL-U, when the system operates in semi-static channel access mode, the multi-carrier channel access procedure defined in Rel.17 for UEs operating as initiating devices and described in Sec. 4.3.3 of TS37.213 is used as a baseline. 
Multi-Consecutive Slots Transmissions
In prior RAN1 meeting [3], it was agreed to support multi-consecutive slot transmission (MCSt) for both mode 1 and mode 2 RA. However, the agreement is not clear on whether the consecutive slots should be from a single or multiple UEs perspective. In case of multi-UEs MCSt, it is our understanding that the continuity of the COT cannot be guaranteed across UEs for several reasons, some of which are listed as follows:
· The UE initiating the COT and the MCSt may not be able to acquire the COT, so in this case the other UEs may not be allowed to transmit without LBT, since this may violate the regional regulatory requirements.
· One or more of the UEs cooperating in the multi-UEs MCSt procedure may possibly miss-detect the scheduling DCI or a PSSCH/PSCCH from a UE and may not transmit so that to generate cumulatively with all other UEs a contiguous burst.
· The propagation time across UEs may be sufficient to either generate gaps larger than 16 us across UEs or to generate collisions across transmissions from different UEs since some of those transmissions may partially overlap.
While definitely multi-UEs MSCt could be supported by implementation by allowing a single UE to support MSCt, given that COT continuity cannot be guaranteed, this should not be supported by design, and RAN1 should only focus on single UE MSCt by allowing a UE to be scheduled contiguous SL slots or support resource pool formed by contiguous SL slots with the primary intention to have transmissions within a COT so that to form potentially a single burst.
Proposal 24: 
· Multi-UEs multi-consecutive slot transmission is supported by implementation by its procedure is not supported by design. 
In prior RAN1 meeting [4], in the context of single-UE MSCt, a few options have been identified for further study in terms of how the resources should be selected and reported:
	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


Regarding the resource selection procedure for MSCt, since introducing multiple sets of parameters to perform the resource selection procedure for MSCt may result in heavy computational processing and in complicating the resource selection at the MAC layer, reusing the Rel.16 procedure as a baseline is preferrable. However, the set of parameters (, remaining PDB,  and ) should be complemented by including the number of consecutive slots, so that instead of performing the sensing and resource selection individually per slot, this process could be parallelly done over multiple slots based on UE’s implementation and buffer occupancy. 
Proposal 25: 
· When L1 is triggered for reporting a subset of candidate resources for multi-consecutive slots transmissions, only a single set of (, remaining PDB,  and ) is provided for the resource selection procedure (Option 1).
Proposal 26: 
· Together with the set (, remaining PDB,  and ), also the number of consecutive slots used for a multi-consecutive transmission are provided to L1.
For what concerns, how candidate resources for MCSt should be reported, given that a UE could first decide on the number of consecutive slots for MCSt and as a consequence change the granularity of the sensing and resource selection procedure which would change from a single-slot candidate resource (R16/R17 baseline) to a multi-slot candidate resource, it may be beneficial for a candidate resource set to be composed by candidate multi-slot resource consisting of set of single-slot resources that are consecutive in time. Given that PHY layer may not have any knowledge regarding which multi-slot candidate resources should be available at a given time, if a candidate resource may be composed by single slot resources it may be possible that resources provided to the MAC layer may not end up being single-slot candidate resources which are consecutive. Furthermore, if the PHY layer may report consecutive single-slot candidate resources, this may be quite restrictive, since all slots should be mandatorily consecutive, so in practice the resources in SA will be a subset of the resources in SA for the case when a candidate resource is composed by a candidate multi-slot resource.
Proposal 27: 
· 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).
Sensing and Resource Selection Procedure
In Rel.16 SL, when operating in mode 2 some specific principles have been defined to allow a proper selection of the resources to be used by a UE. In particular a sensing procedure has been established so that to scan the medium within a given window to establish beforehand a set of candidate resources that are suitable to be used or can be used within a given pool. In fact, the UE performs RSRP measurements, and compares such measurements with a specific threshold, which dependents on the SL priority chosen so that to establish whether a specific resource if used will not create congestion or interfere with another SL UEs. In this sense, a summary schematic of the sensing and resource selection procedure is provided in Figure 5.


Figure 5 - Summary Schematic of the Rel.16 sensing and resource selection scheme.
Moving forward to SL-U, given that an LBT procedure is mandatorily needed to acquire a COT, or even within a COT based on the gap between SL transmission bursts within that COT, the sensing and resource selection procedure may be supported hierarchically together with the LBT procedure as illustrated in Figure 6.


Figure 6 - Illustration of hierarchical use of both the SL sensing and resource selection and the LBT procedure.
Proposal 28: 
· In SL-U, a UE re-uses the Rel.16 sensing and resource selection procedure for long term assessments for the resource utilization. 
Furthermore, in order to exclude during the sensing and resource selection procedure transmissions in the same range of exclusion of the LBT procedure, the energy threshold used could be aligned with the ED threshold used for the LBT procedure. 
Proposal 29: 
· The ED threshold within the legacy Rel.16 Sensing and resource selection procedure is aligned with the ED threshold used for the LBT procedure.
Another aspect that RAN1 may need to discuss is the effect that potentially an the LBT procedure may have on the resource selection, and how to properly select a candidate resource for SL transmission so that this would not block already reserved resources by other UEs or this would not be blocked by already reserved resources by other UEs. The first scenario is illustrated in top illustration Figure 7, where a SL-U UE may potentially select a candidate resource prior to a previously reserved resource indicated in a received SCI from another SL-U UE. In this case, if the two are back-to-back without any gap in between, the reserved resource may be blocked by the transmission within the candidate resource given that the LBT procedure may fully overlap with it, resulting in the LBT failure. The second scenario is illustrated in bottom illustration of Figure 7, where a SL-U UE may potentially select a candidate resource which is right after a previously reserved resource indicated in a received SCI from another SL-U UE. In this case, if the two are back-to-back without any gap in between, the reserved resource may block the transmission within the candidate resource given that its LBT procedure may fully overlap with it, resulting in the LBT failure. 





[bookmark: _Ref126838840]Figure 7 – Example of mutual blocking across UEs 
Proposal 30: 
· RAN1 to further study how to properly select a candidate resource for SL transmission so that this would not block already reserved resources by other UEs or this would not be blocked by already reserved resources by other UEs.
Support of Very Low Power Applications in Band n102
Based on the WID for SL-U [1], the study should be focused on FR1 unlicensed band, which includes band n46, n96 and n102. For band n102 (5925-6425 MHz), during the CEPT meeting held on November 2020 [9], harmonized technical conditions for wireless access systems operating on such band for wireless broadband services have been discussed, and a framework to distinguish between the following operations has been conveyed, with the requirements summarized in Table I and II:
· Low power indoor (LPI) use – max 200 mW e.i.r.p, with no outdoor use allowed
· Very low power (VLP) use – max 25 mW e.i.r.p, both indoor and outdoor
Table I – Requirements for LPI use
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Table II – Requirements for VLP use
[image: ]
While some requirements in terms of maximum EIRP and PSD have been defined by CEPT, the use cases and channel access mechanisms to be used in this band are currently under development in ETSI in EN 303 687 [10]. In this matter, ETSI BRAN has not defined any concept of Occupied Channel Bandwidth (OCB) for band n102, since this is meant for both narrow and wide-band operation, but similarly as ETSI EN 301 893 [6] it has defined requirements in terms of channel access and mandated the use of LBT for both LPI and VLP. In this matter, while the LBT requirements for both LBE and FBE are the same between ETSI EN 301 893 [6] and EN 303 687 [10], it is worth to notice that:
· In ETSI EN 303 687 [10], the Energy Detection (ED) threshold is defined as follows: 
[image: ]
· In ETSI EN 301 893 [6], the ED threshold is defined as follows: 
[image: ]
By comparing the two equations, it is possible to notice that the ED threshold in band n102 is shifted by 1 dBm compared to that for band n46, due to the max EIRP for VLP, which is illustrated in Figure 8.
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Figure 8 – EDT for both band n102 and n46 as function of the output power.  
With that said, while VLP applications can be supported in SL-U without any additional constrain, RAN1 should further discuss whether any enhancements are needed to the ED threshold defined in TS 37.213 [8] to operate in band n102.
Proposal 31: 
· SL-U supports VLP applications in compliance with the regulatory requirements.
· FFS: RAN1 to further discuss whether any enhancements are needed to the ED threshold defined in TS37.213 to operate in band n102.  
 Conclusions
In this contribution, we discussed several aspects related to channel access enhancements to enable NR SL to operate in the FR-1 unlicensed spectrum, and made the following proposals:
Proposal 1: 
· RAN1 defines an observation period of duration equivalent to 50 ms over which the duty cycle constrain applicable to S-SSB transmissions with type 2A LBT is evaluated.
Proposal 2: 
· The Rel.16 NR-U EDT calculation should be used as a baseline for SL-U.  
Proposal 3: 
· For S-SSB transmissions: 
· for a UE without a shared channel occupancy, within the calculation of the EDT threshold a UE should apply TA = 5 dBm as in NR-U;
· for a UE within a shared channel occupancy, within the calculation of the EDT threshold a UE should apply TA = 10 dBm as any other type of transmission.
Proposal 4: 
· RAN1 should further discuss whether any updates are needed regarding the constraints to the applicability of type 2C within a shared COT.
Proposal 5: 
· If an initiating UE may pause its SL transmission and resume it within its own COT so that the following burst may fall within the MCOT, before transmission Type 2A LBT may be applied if the gap before any prior transmission may be larger than 25 us and the pause may be larger than 100 us. 
Proposal 6: 
· The gap associated to a type 2B LBT is extended up to 25 us.
Proposal 7: 
· It is left up to a SL UE to decide whether type 2B or 2C is used when a UE may assess that the gap may be exactly 16 us. 
Proposal 8: 
· When a network is able assess the absence of an incumbent technology, the MCOT for p=3 and 4 can be extended up to 10ms.
Observation 1: 
· Given that in band n46 and n96/n102 an S-SSB may always qualify as a short control signaling, and PSFCH may be transmitted within a COT, there is no technical motivation to further enhance the CAPC for SL so that to assign mp=1 for p=1 for S-SSB and/or PSFCH transmissions.
Observation 2: 
· Due to the limited TX/RX switching gaps, a SL UE may be subject to high level of blocking when acquire a COT for a PSFCH transmission, and it may be highly beneficial to transmit PSFCH within an already acquired COT.
Proposal 9: 
· If a UE assesses that its PSFCH transmission falls within the shared COT and that this is preceded by a PSSCH/PSCCH transmission, a UE appends a CPE of length equal to  us so that type 2C LBT could be used.
Proposal 10: 
· If a UE assesses that its S-SSB transmission falls within a shared COT and that is preceded by a SL transmission which ends on the penultimate symbol of that slot, a UE appends a CPE of length equal to T_(symb,  (l-1)mod 7∙2^μ  )^μ  -13 us so that type 2C LBT could be used. 
Proposal 11: 
· A UE operating in RA mode 2 and in full RB allocation selects randomly a CPE value from a set of multiple pre-configured values whose length may be 1, 2 or 4 symbols for 15, 30 or 60 kHz SCS, respectively, and may apply such a CPE before the next AGC symbol. 
Proposal 12:
· For UEs operating in RA mode 2 and in partial RB allocation, a single (pre-)configured CPE is applied before the next AGC symbol which is at most 1 symbol long.
Proposal 13:
· For a UE operating in RA mode 1 transmitting PSSCH/PSCCH within a shared COT, it is left up to UE’s implementation to append a CPE of maximum length of one OFDM symbol before the next AGC symbol.
Proposal 14: 
· COT sharing information is carried in the SCI. 
· FFS: whether in 1st or 2nd stage SCI.
Observation 3: 
· Unless RAN2 modifies the PQI/CAPC mapping so that an unambiguous relationship could be formed between PPPP and CAPC, an initiating UE may need to carry in its SCI both information.
Proposal 15: 
· The COT sharing information may carry at least the following information:
· Shared resources information (e.g., shared COT duration);
· UE’s FFP configuration (i.e., FFP length and offset) if semi-static channel access mode is supported.
Proposal 16: 
· Together with the initiating device, any responding UEs within a shared COT may redundantly carry the COT sharing information.
Observation 4: 
· There is no technical motivation for a Mode 1 UE to report to the associated gNB its COT sharing information.
Proposal 17: 
· For the definition of the SL reference duration, either option 1a or 2a is preferred. 
Proposal 18: 
· A SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted (or the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy), or
· the end of the first MCSt where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted (or the end of the first MCSt where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy)
whichever occurs earlier. 
Proposal 19: 
· If all transmissions within the latest SL reference duration have SL-HARQ feedback disabled, for every priority class p∈{1,2,3,4}, use the latest used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
Proposal 20: 
· In case only unicast or groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class   ; otherwise is increased.
Proposal 21: 
· If RAN1 decides to support groupcast option 1, an ACK-only procedure is used.
Proposal 22:
· In case either an unicast or groupcast option 1 or 2 PSSCH(s) is (are) transmitted within the latest SL reference duration, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class p∈{1,2,3,4} , otherwise is increased.
Proposal 23: 
· In SL-U, when the system operates in semi-static channel access mode, the multi-carrier channel access procedure defined in Rel.17 for UEs operating as initiating devices and described in Sec. 4.3.3 of TS37.213 is used as a baseline. 
Proposal 24: 
· Multi-UEs multi-consecutive slot transmission is supported by implementation by its procedure is not supported by design. 

Proposal 25: 
· When L1 is triggered for reporting a subset of candidate resources for multi-consecutive slots transmissions, only a single set of (, remaining PDB,  and ) is provided for the resource selection procedure (Option 1).

Proposal 26: 
· Together with the set (, remaining PDB,  and ), also the number of consecutive slots used for a multi-consecutive transmission are provided to L1.

Proposal 27: 
· 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).

Proposal 28: 
· In SL-U, a UE re-uses the Rel.16 sensing and resource selection procedure for long term assessments for the resource utilization. 

Proposal 29: 
· The ED threshold within the legacy Rel.16 Sensing and resource selection procedure is aligned with the ED threshold used for the LBT procedure.
Proposal 30: 
· RAN1 to further study how to properly select a candidate resource for SL transmission so that this would not block already reserved resources by other UEs or this would not be blocked by already reserved resources by other UEs.
Proposal 31: 
· SL-U supports VLP applications in compliance with the regulatory requirements. 
· FFS: RAN1 to further discuss whether any enhancements are needed to the ED threshold defined in TS37.213 to operate in band n102.  
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 Appendix – RAN1 Agreements
This section captures all the agreements made during the past RAN1 meetings [2-5]:
	RAN1 #109-e:

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.

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
· CP extension (CPE) is supported for NR sidelink operation in a shared channel.
· FFS all remaining details including applicable scenarios, usage, PHY structure, etc.

Agreement
Channel access procedures for transmission(s) on multiple channels are supported for NR sidelink operation as defined by TS37.213 for NR-U (wherever applicable)
· FFS whether the downlink, uplink and/or semi-static multiple channel access procedure(s) (if supported) from NR-U should be used as a baseline and whether/how they are applied in SL mode 1 and mode 2 operation

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
· 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 multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· 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

RAN1 #110:

Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
· Option 1: a pairs topology for SL-U from R1-2205033 – recommended

· a = 20m, b = 60m, c = 20m, d = 80 m
· There are two operators to model two RATs at a time. The red one is SL-U UE, the blue one is Wi-Fi or NR-U.
· For NR-U / Wi-Fi, the same number of UEs / Wi-Fi STA as the total number of SL-U devices are dropped in the area. The NR-U UE / Wi-Fi nodes are dropped uniformly per gNB/AP per 20 MHz.
· Companies should report if they used a different number of UEs / Wi-Fi STA as the total number of SL-U devices, as an additional evaluation scenario.
· For evaluation of unicast traffic, the topology of SL-U is pair topology and the SL-U UEs are dropped uniformly at random in the area. 
· Companies should report how SL-U UEs are paired
· 6 SL-U pairs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of groupcast traffic, SL-U UEs are dropped uniformly at random in the area, SL-UEs form groupcast UE group based on TX-RX UE distancing, the distance is provided by each company. 
· Companies should report how SL-U UEs form a group
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· For evaluation of broadcast traffic, SL-U UEs are dropped uniformly at random in the area.
· 12 SL-U UEs and 4 NR-U UEs / Wi-Fi nodes per gNB/AP per 20 MHz
· Option 2: SL UE clusters (R1-2203146)
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· Indoor layout and UE dropping model with N = 3 or 6 clusters and each with M=5 UEs
· Each cluster is a circle, with a central point and radius Rmax = 15 or 10m and Rmin = 5 or 1m
· No overlapping among the N clusters
· For coexistence, there are two operators to model two RATs at a time, where the red one is Wi-Fi AP or NR-U gNB. NR-U UE / Wi-Fi STA are dropped uniformly per gNB/AP.
· Simulation bandwidth can be larger than 20MHz (e.g., 80MHz)
· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)
· Traffic model 
· Option 1: R17 sidelink commercial traffic model with periodic model 3 with packet size reduced by a factor of (high: 1; mid: 5; low: 10)
· FFS whether/how the PDB requirement can be captured
· Option 2: FTP model 3 with arrival rate satisfying one of the followings:
· BO Low load: 10%~25%
· BO Mid load: 35%~50%
· BO High load: above 55%
· Option 3: XR cloud gaming model in TR38.838
· FFS whether/how the PDB requirement can be captured
· It is up to each company to use either Option 1 or 2 or Option 3 or mixed of them
· Interference model: 
· Layout option 1: Explicit modelling of NR-U / WiFi transmissions (as per TR38.889)
· Note, for the interference traffic model:
· The same or equivalent traffic model setting as SL-U should be used as much as possible to achieve equal load (e.g., SL-U RAT offered load equal the interfering RAT’s offered load). 
· The same number of traffic flows should be used between SL-U and the interfering RAT (e.g., 10 UEs with 10 flows, and 5 STAs with 2 flows each, one for DL and one for UL)
· Companies should report if they used a different assumption, as an additional evaluation scenario.
· Performance metric: UPT, latency, and PRR which regards the packet whose delay exceeding the remaining PDB as transmission failure. 
· FFS: UE satisfaction/system capacity as section 7.2 in TR 38.838 for XR traffic evaluation
· FFS for groupcast and broadcast
· Fair coexistence criterion between SL-U and the interfering RAT (e.g., according to NR-U TR38.889)

Agreement
· 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

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

Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
· FFS details

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

RAN1 #110b-e:
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.

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

Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation

Agreement
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases 
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms [or 10 ms] 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms [or 10 ms]
	{15,31,63,127,255,511,1023}

	[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 



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).

RAN1 #111:
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

[bookmark: _Hlk119444575]Agreement
Performance metric, company to report which one of the following options is evaluated in their simulation results.
· Option 1:
· For GC and BC, a device within the range (a, b) from the TX can be a receiver, and the UPT/latency/PRR can be calculated by average. The packet whose delay exceeding the remaining PDB as transmission failure.
· Option 2:
· For GC, UPT and latency for a packet is measured from the perspective of the worst-case RX (i.e., the one with the longest transmission time).
· For BC, UPT and latency for a packet are measured for each RX separately.
· Option 3: 
· For GC and BC, UPT, latency and PRR are measured from the perspective of each RX UE

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

[bookmark: _Hlk119444613]Agreement
SL reference duration is defined as a duration corresponding to a channel occupancy initiated by the UE including transmission of PSSCH(s), starting from the beginning of the channel occupancy initiated by the UE including transmission of PSSCH(s), until either (one option to be selected later):
· Option 1a: 
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 1b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2a: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the end of the channel occupancy
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed
· Option 2b: 
· the end of the first slot where at least one PSSCH with HARQ-ACK enabled if it is transmitted, otherwise until the time when UE updates the CW
· FFS: Whether to support another ending timing is FFS, e.g for MCSt if needed

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
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.

Agreement
· If , the next higher allowed value for adjusting  is .
· If the  is consecutively used  times for generation of ,  is reset to  only for that priority class  for which  is consecutively used  times for generation of .  is selected by UE from the set of values {1, 2, …,8} for each priority class .
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Parameter

Permissible operation

Technical con ns

Restricted to indoor use only (including trains where metal
coated windows (note 1) are fitted and aircraft)

Outdoor use (including in road vehicles) is not permitted

Category of device

An LPI access point or bridge that is supplied power from a
wired connection, has an integrated antenna and is not
battery powered.

An LPI client device is a device that is connected to an LPI
access point or another LP client device and may or may
not be battery powered

Frequency band

5945-6425 MHz

Channel access and occupation rules

An adequate spectrum sharing mechanism shall be
implemented.

Maximum mean e.ir.p. for in-band

emissions (note 2) 23 dBm
Maximum mean e i.r.p. density for in-band 10 dBmM/MHz
emissions (note 2)

Maximum mean e.ir.p. density for out-of- | L qp

band emissions below 5935 MHz (note 2)

Note 1: Or similar structures made of material with comparable attenuation characteristics.
Note 2. The "mean e.L.r.p." refers to the e.i.r.p. during the transmission burst, which corresponds to the highest power, if power control

is implemented
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Parameter

Permissible operation

Technical condi

Indoors and outdoors
Use on drones is prohibited

Category of device

The VLP device is a portable device

Frequency band

5945-6425 MHz

Channel access and occupation rules

An adequate spectrum sharing mechanism shall be
implemented

Maximum mean e.ir.p. for in-band

emissions (note 1) 14dBm
Maximum mean e.irp. density forin- | o
band emissions (note 1)

Narrowband usage maximum mean

e.irp. density for in-band emissions | 10 dBm/MHz

(note 1) (note 2)

Maximum mean e.ir.p. density for out-
of-band emissions below 5935 MHz
(note 1)

-45 dBmM/MHz (note 3)

Note 1: The "mean e..rp." refers to the e.i.r.p. during the transmission burst, which corresponds to the highest power, if power control

is implemented

Note 2: Narrowband (NB) devices are devices that operate in channel bandwidths below 20 MHz. Narrowband devices also require a
frequency hopping mechanism based on at least 15 hop channels to operate at a PSD value above 1 dBM/MHz.

Note 3: ECC will study the appropriateness of this level of OOBE by 31/12/2024. In absence of the justified evidence, a value of -37

‘dBmYMHz will be adopted from 01/01/2025.
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For equipment conforming to one or more of the clauses listed in Option 1, and to at least one
other operating mode, and for equipment conforming to none of the clauses listed in Option 1, the
ED Threshold Level (L) shall be proportional to the equipment’s maximum transmit power (Py)

Assuming a 0 dBi receive antenna the ED Threshold Level (TZ) shall be:

For < 13 dBax TL =75 dBm/MHz
For 13 dBm <Py <23 dBm:  TL =-85 dBm/MHz - (23 dBm - P) @

For P> 23 dBam: TL = -85 dBm/MHz
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