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Introduction
In 3GPP TSG RAN meeting #94 [1], a new work item related to NR Sidelink (SL) evolution was approved. 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 meeting [2] the following agreements were made: 
	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



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 [3]:
· General Discussion on LBT Procedure
· COT Sharing Procedure
· Multi-Carrier Channel Access Procedure
· Contention Window Size Adjustment
· Support of Very Low Power (VLP) Applications in Band n102
· Mechanisms to Mitigate Mutual Blocking
· Considerations on ON/OFF and OFF/ON Transient Periods
· Sensing and Resource Selection Procedure
General Discussion on LBT Procedure
During RAN1 #109-e [2], it was agreed that type 1 and type 2 LBTs as defined in NR-U and specified in TS37.213 [8] are used as a baseline for SL-U. However, several details have been left for further study, and among those whether the UL Channel Access Priority Class (CAPC) table or DL CAPC table or both would be used for SL transmissions. 
In this matter, it is important to highlight a few points:
· ETSI BRAN [4] defines the concept of supervising or supervised device, which are synonyms of initiating and responding device, respectively, in relation to the adaptivity mechanism:
[image: ]
· For both the supervising and supervised device the Maximum Channel Occupancy Time (MCOT) is equivalent to 2, 3 and 6 ms for CAPC class 4, 3 and 1/2, respectively. However, the MCOT for CAPC class 1 and 2 can be prolonged to 8 ms by inserting one or more pauses of minimum duration of 100 us:

Table I - CAPC table defined by ETSI BRAN [4] for supervising devices.
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Table II - CAPC table defined by ETSI BRAN [4] for supervised devices.
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· The UL CAPC table specified in TS37.213 [8] offers a longer MCOT for p=2.
· For p=3, the Contention Window Size (CWS) for the UL CAPC table specified in TS37.213 [8] is larger than that for the DL CAPC table allowing a finer granularity in terms of CWS adjustments, which may be more suitable to accommodate traffic and congestion.

Table III - DL CAPC table as specified in TS37.213 [8].
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Table IV - UL CAPC table as specified in TS37.213 [8].
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With that said, there is no real technical need to support both the UL and DL CAPC tables specified in TS37.213 [8] for SL-U, and the support of the first seems more beneficial and suitable.
Proposal 1: 
· For SL operating is unlicensed spectrum, a UE performing type 1 LBT uses the UL CAPC table as defined in TS37.213 regardless of whether operating as initiating or responding device. 
When operating SL-U in dynamic channel access mode, type 1 LBT could be used. In this case, and as detailed above, the maximum COT that can be acquired with such LBT channel access type and some of the specifics of this type of LBT depends on the CAPC, which is configured by the network based on the type of traffic that a device may support as well as based on the QoS requirements that should be met. In this matter, the relationship between the CAPCs and the QoS Control Indicators (QCIs) is summarized by Table V.
Table V - Mapping between CAPC and QCI.
	
Channel Access Priority Class ()
	QCI

	1
	1, 3, 5, 65, 66, 69, 70

	2
	2, 7

	3
	4, 6, 8, 9

	4
	-



In this context, it is important to remark that:
· Table V was defined during Rel.14 and adopted in Rel.16 since both LAA and NR-U have eMBB as primary use case.  
· For SL different QoS requirements have been defined compared to NR-U, which are mapped to specific PC5 5G NR standardized QoS Identifiers (PQIs) and indicated in physical layer through the related PQI via the SL ProSe Per Packet Priorities (PPPPs) indication provided within the SL Control Information (SCI).
Also, it is worth highlighting that when operating in dynamic channel access mode in order to allow UE-to-UE COT sharing, an initiating device should necessarily indicate the CAPC used to acquire the COT to the responding device(s), so that the responding device is i) aware of the MCOT length, and ii) of the type of traffic/QoS requirements that needs to be fulfilled when transmitting on that specific COT. 
Proposal 2: 
· For SL operating is unlicensed spectrum, an initiating device indicates the CAPC information within the SCI when operating in dynamic channel access mode. 
However, based on the Table III, the CAPC information will be referencing and will be chosen/configured based on QoSs which are meant for eMBB use. Therefore, unless RAN1 agrees to carry in SCI both CAPC and PPPP information separately (i.e., use CAPC information to only retrieve the MCOT and other type 1 LBT details, and PPPP to indicate exclusively the ProSe Per Packet Priority associated to a SL transmission and COT), a mapping between CAPCs and PPPPs is necessary. It is also important to notice that by carrying both CAPC and PPPP information in SCI this will lead to an unnecessary overhead of 2 bits. If RAN1 conveys that a relationship between CAPC and PPPP is needed, since this lies within RAN2 expertise, LS to RAN2 should be sent. 
Proposal 3: 
· RAN1 should discuss whether a relationship between the ProSe Per Packet Priorities (PPPP) defined in SL and the Channel Access Priority Classes (CAPCs) defined in NR-U is needed, and if it conveys that such relationship is needed, RAN1 should inform RAN2 through an LS.

COT Sharing Procedure
During RAN1 #109-e [2], it has been agreed to support UE-to-UE COT sharing for SL-U. However, all the remaining details have been left for further study. 
Among those, RAN1 needs to yet converge on which channels could be applied for the UE-to-UE COT sharing, and, if any, define exemptions. Regarding these aspects, before moving forward with the discussion RAN1 should converge firstly on how to interpret the exemption provided by the ETSI BRAN [3] regarding the Short Control Signalling Exemption (SCSE), and which signals should be qualified for it. In fact, if a signal qualifies as a short control signalling, this will not be applicable for COT sharing either as a transmission to acquire the COT or as a transmission to be performed within a COT.
As indicated below in the highlighted text in yellow, the ETSI BRAN defines a short control signal as a signal/channel that is not transmitted more than 50 times within an observation time of 50 ms, and with a maximum duty cycle of 5 %. Furthermore, ETSI BRAN indicates that no LBT is required before the transmission of a short control signal:
[image: ]
In Rel.16 NR-U, the concept of short control signalling has been applied to the Discovery Reference Signal (DRS) which carries the Synchronization Signal Block (SSB). In fact, this is the only signal that is allowed to be transmitted by succeeding type 2A LBT when its duty cycle is less or equal than 1/20, instead of type 1 LBT as for other channel/signals.
Moving forward to Rel.18 SL-U, RAN1 should discuss whether same approach as Rel.16 NR-U should be used for the signals that qualify as short control signalling (i.e., use type 2A to transmit them) or the ETSI BRAN should be more literally followed, and in this case no LBT would be needed. Furthermore, RAN1 should further discuss which signals should be qualified as short control signals. In this matter, at least S-SSB and PSFCH could be considered to follow this exception as long as the minimum requirements are met. 
Proposal 4: 
· At least S-SSB is qualifies as a short control signalling, and would not be considered in the context of UE-to-UE COT sharing.
· RAN1 should further discuss whether PSFCH could be qualifies as a short control signalling
· RAN1 should converge on channel access procedure to utilize for short control signalling:
· Option 1: As long as these signals meet the minimum requirements to qualify as a short control signalling, they can be transmitted without LBT.
· Option 2: As long as these signals meet the minimum requirements to qualify as a short control signalling, a UE may transmit them using type 2A LBT.
In the context of UE-to-UE COT sharing, another important aspect on which RAN1 should converge before moving forward with this discussion is on whether the gNB may or may not play a role as coordinator in the UE-to-UE COT sharing procedure, when Resource Allocation (RA) mode-1 is used. In this sense, it is important to note that the WID for SL-U [1] has been updated in the last RAN plenary by adding a note to detail the fact that in RA mode-1 the Uu link is limited to the licensed spectrum, and it is our understanding that such note is also intended to preclude the gNB from performing any sensing of the unlicensed carrier with the aim to have a better understanding of the channel occupancy in that carrier and determine whether a scheduled UE may have indeed acquired a COT or not. To avoid any misunderstanding within the RAN1 group when discussing the actual framework for UE-to-UE COT sharing, it may be useful to adopt as an underline assumption that for RA mode-1 a gNB is able to send the scheduling DCI on the licensed carrier while cannot either perform sensing or transmit on SL unlicensed carrier. It is also important to highlight that while allowing a gNB to perform sensing on the unlicensed spectrum with the goal of assessing the channel occupancy status in that carrier and determine whether a scheduled UE may have indeed acquired a COT or not, this may be forbidden in some regions from the regulatory bodies since coordination is often precluded in unlicensed spectrum to preserve co-existence and fair use of the channel.
Proposal 5: 
· RAN1 should agree on the following assumption:
· While a gNB may be able to send a scheduling DCI on the licensed carrier, it cannot either perform sensing or transmit on the SL unlicensed carrier(s). 
As discussed in prior section, when operating in dynamic channel access mode in order to allow UE-to-UE COT sharing, an initiating device should necessarily indicate the CAPC used to acquire the COT to the responding device(s), so that the responding device is i) aware of the MCOT length, and ii) of the type of traffic/QoS requirements that needs to be fulfilled when transmitting on that specific COT. Similarly, when operating in semi-static channel access mode an initiating device should also indicate to the responding device(s) its fixed frame period and time offset in order make the responding device aware of the possible available shared resources
Proposal 6: 
· For SL operating is unlicensed spectrum, an initiating device indicates the FFP and offset information within the SCI when operating in semi-static channel access mode. 

Multi-Carrier Channel Access Procedure
During RAN1 #109-e [2], it has been agreed to support multi-carrier channel access procedures as defined in TS37.213 [8] for NR-U. However, the details for such procedures have been left for further study.
In Rel.16 NR-U, multi-carrier operation is supported for both DL and UL, and when the system operates in dynamic channel access mode, following the ETSI BRAN guidelines [4], two types of procedure were defined:
· Type A - the initiating device performs independently type 1 LBT on each carrier. 
· Type B - the initiating device selects a single carrier, namely primary channel, which can be either uniformly picked across all carriers or selected. In either case, the initiating device cannot change the primary channel more than once every second due to regulatory restrictions. The initiating device can sense other carriers with type 2A LBT only if the initiating device completes the Cat-4 LBT for the primary channel. 
While the aforementioned LBT procedures were defined in NR-U, they can be both reused for SL-U when wideband operation is enabled. However, to avoid ambiguities between the transmitting and receiving UE, the SL transmission should only occur over the whole BWP when the independent LBT procedure succeeds on all carriers belonging to the SL BWP. 
Proposal 7: 
· In SL-U, when the system operates in dynamic channel access mode both multi-carrier type A and type B channel access procedure are supported. A SL transmission is only performed when the LBT procedure succeeds on all carriers belong to the SL BWP.  
Furthermore, for the case when the system operates in semi-static channel access mode, 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. This procedure is equivalent to the type A in dynamic channel access mode, with the difference that instead of type 1 LBT, the LBT procedure defined for semi-static channel access mode is used.
Proposal 8: 
· 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. 

Contention Window Size Adjustment
When the type 1 LBT procedure is used, the related backoff counter is drawn randomly within a specific contention window, whose size is adjusted based on the traffic and channel condition. In particular, during Rel.13/14/15 and 16, a great effort was devoted in designing Contention Window Size (CWS) adjustment mechanisms for both DL and UL (for ether scheduled or grant-free UL transmissions) to be on par with other incumbent technologies and allow fair co-existence among them. For either DL or UL, the CWS adjustment procedure is performed based on the HARQ-ACK feedback received within specific reference periods. 
Given that in SL transmissions occur among UEs, and feedback information is shared without the use of the gNB, moving forward to Rel.18 SL-U, if type 1 LBT is used a CWS adjustment procedure would be also needed and while could be still based on the design principles used in LAA and NR-U, this should be designed based on the SL HARQ procedure or its enhancements for unlicensed spectrum. Furthermore, for the case of broadcast SL transmission or unicast and groupcast SL transmissions with SL feedback disabled, the CWS is the same as last updated value for the same CAPC for a SL transmission with explicit feedback or otherwise it can be fixed to its minimum value.  

Proposal 9: 
· When operating a SL-U system in dynamic channel access mode, 
· for the case of unicast and groupcast SL transmissions with SL feedback enabled, the contention windows size adjustment for channel access type 1 is based on SL HARQ feedback.
· FFS: further details
· for the case of broadcast SL transmissions or unicast and groupcast SL transmissions with SL feedback disabled, the contention window size is the same as last updated value for the same CAPC for a SL transmission with explicit feedback or otherwise it can be fixed to its minimum value.  

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 [5], 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 VI and VII:
· 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 VI – Requirements for LPI use
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Table VII – 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 [6]. 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 [4] 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 [4] and EN 303 687 [6], it is worth to notice that:
· In ETSI EN 303 687 [6], the Energy Detection (ED) threshold is defined as follows: 
[image: ]
· In ETSI EN 301 893 [4], 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 1dBm compared to that for band n46, due to the max EIRP for VLP, which is illustrated in Figure 1.
[image: ]
Figure 1 – 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 TS37.213 [8] to operate in band n102.
Proposal 10: 
· 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.  

Mechanisms to Mitigate Mutual Blocking
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, it must be important to note that in SL the UEs transmission time is aligned with the DL timing. However:
· a UE may incur into SL synchronization errors (e.g., GNSS sync error or gNB synchronization error), which may be in the order of up to 3 us.
· a gNB SL synchronization includes propagation delays that for macro cell deployments can be in the order of several us (e.g. 2 us or 4 us for gNB-UE distance of 600 m and 1200 m respectively). 
· a UE typically has an ON/OFF and OFF/ON transient period in the order of 10 us, but these transient periods may vary based on UE’s capability.
· UEs’ transmissions are subject to different propagation delays.
Due to the aforementioned errors/uncertainties, UEs may end up blocking each other even if in principle the LBT procedure may be intended to be performed at the same time. For instance, the effect of the SL synchronization error is illustrated in Figure 2, which depicts the following two cases:
· Case 1: a UE2 may be blocked by UE1 transmission depending on the position of LBT type of UE2, the propagation delay between UE2 and UE1, ∆prop, and the location of the energy measurement interval (observation windows) within the LBT window of UE2. In this case propagation delay from UE1 to UE2 is in favor of UE2 and plays a positive role.
· Case 2: a UE1 may be blocked by UE2 on any follow up transmission depending on the LBT type, the propagation delay between UE2 and UE1, ∆prop, and the location of the energy measurement interval (observation windows) within the LBT window of UE1. In this case propagation delay from UE2 to UE1 is not in favor of UE1 and plays a negative role.
Furthermore, even if two or multiple UEs may attempt to align their starting transition time, and the synchronization errors may be negligible, blocking among them may still occur due to propagation delays as illustrated in Figure 3. In this specific example, while the LBT windows may be aligned across UEs, and allow both UE1 and UE2 to acquire a COT and transmit, the propagation delay may lead UE2 to block UE1 to transmit later on, since UE2 transmission may overlap with the second LBT window of UE1.


Figure 2 - Examples of the impact of SL synchronization error. 













Figure 3 - Examples of impact of UE-UE propagation delay.
In this sense, RAN1 should discuss whether sub-channelization should be also supported in SL-U, and in case it decides to support this feature, it should study mechanisms to mitigate mutual blocking across frequency multiplexes transmissions. 
Proposal 11: 
· RAN1 should discuss whether to support sub-channelization and in case should study mechanisms to mitigate mutual blocking across frequency multiplexed transmissions. 

On top of considering SL-U operating in FDMed mode, it is also important to investigate SL-U when this may operate in a TDMed mode. In this case, one scenario that should be highlighted is when two 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 non-overlapping instance 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 4.


Figure 4 - Illustration of the two TDMed UEs performing LBT at the same time.
In this case, RAN1 should also discuss and study mechanisms to mitigate interference across UEs. 
Proposal 12: 
· RAN1 should investigate mechanisms to mitigate interference across UEs transmitting in a TDMed manner, since different UEs could have overlapping pool of resources and can potentially start transmission at the same time. 

Consideration on ON/OFF and OFF/ON Transient Periods 
A UE typically has an ON/OFF and OFF/ON transient period in the order of 10 us, and for operation in unlicensed spectrum the mask provided in Figure 5 is employed [7], where the OFF/ON transient period is incorporated in the CP extension applied prior to the actual transmission, while the ON/OFF transient period partially spills out of the end of such transmission.  
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Figure 5 - General ON/OFF time mask for shared spectrum channel access.  

If two transmissions are back to back, and separated by a small gap, that still require LBT procedure, it may occur that the transient period may actually impact negatively the LBT if the transient period overlaps with the measurement window. While this issue was solved in Rel.16 NR-U via proper implementation, this could negatively impact SL-U especially in the case when a UE transmit PSFCH within a SL slot given that the gap between the two transmission bursts may only be a single OFDM symbol, which for 60 kHz SCS corresponds to roughly 16 us. In this case, if the LBT is required at the UE before PSFCH, then the measurement may also capture in part the transmission of the prior burst due to the transient time. In this regard, RAN1 should investigate further the impact of the ON/OFF and OFF/ON transient period to the LBT procedure
Proposal 13: 
· RAN1 should investigate the impact of the ON/OFF and OFF/ON transient period to the LBT procedure performed by a UE when transmission of a PFSCH may require LBT and a SL slot may contain a PSFCH transmission.

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 6.


Figure 6 - Summary Schematic of the Rel.16 sensing and resource selection scheme.

Moving forward to Rel.18, as mentioned above when a SL system is operated in unlicensed spectrum, an LBT procedure is mandatorily needed to acquire a COT, or even within a COT, if COT sharing is allowed, based on the gap between SL transmission bursts within that COT. In this matter, given that LBT performs an instantaneous measurement of the medium and can be used as a method to determine whether a transmission or a resource could be used for a transmission, then the Rel.16 SL sensing and resource selection scheme could be modified to include the LBT procedure in it since the two perform in some sense redundant operation.
Proposal 14: 
· RAN1 should discuss how to combine the LBT procedure with the SL sensing and resource selection procedure.

 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: 
· For SL operating is unlicensed spectrum, a UE performing type 1 LBT uses the UL CAPC table as defined in TS37.213 regardless of whether operating as initiating or responding device. 
Proposal 2: 
· For SL operating is unlicensed spectrum, an initiating device indicates the CAPC information within the SCI when operating in dynamic channel access mode. 
Proposal 3: 
· RAN1 should discuss whether a relationship between the ProSe Per Packet Priorities (PPPP) defined in SL and the Channel Access Priority Classes (CAPCs) defined in NR-U is needed, and if it conveys that such relationship is needed, RAN1 should inform RAN2 through an LS.
Proposal 4: 
· At least S-SSB is qualifies as a short control signalling, and would not be considered in the context of UE-to-UE COT sharing.
· RAN1 should further discuss whether PSFCH could be qualifies as a short control signalling
· RAN1 should converge on channel access procedure to utilize for short control signalling:
· Option 1: As long as these signals meet the minimum requirements to qualify as a short control signalling, they can be transmitted without LBT.
· Option 2: As long as these signals meet the minimum requirements to qualify as a short control signalling, a UE may transmit them using type 2A LBT.
Proposal 5: 
· RAN1 should agree on the following assumption:
· While a gNB may be able to send a scheduling DCI on the licensed carrier, it cannot either perform sensing or transmit on the SL unlicensed carrier(s). 
Proposal 6: 
· For SL operating is unlicensed spectrum, an initiating device indicates the FFP and offset information within the SCI when operating in semi-static channel access mode. 
Proposal 7: 
· In SL-U, when the system operates in dynamic channel access mode both multi-carrier type A and type B channel access procedure are supported. A SL transmission is only performed when the LBT procedure succeeds on all carriers belong to the SL BWP.  
Proposal 8: 
· 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 9: 
· When operating a SL-U system in dynamic channel access mode, 
· for the case of unicast and groupcast SL transmissions with SL feedback enabled, the contention windows size adjustment for channel access type 1 is based on SL HARQ feedback.
· FFS: further details
· for the case of broadcast SL transmissions or unicast and groupcast SL transmissions with SL feedback disabled, the contention window size is the same as last updated value for the same CAPC for a SL transmission with explicit feedback or otherwise it can be fixed to its minimum value.  
Proposal 10: 
· 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.  
Proposal 11: 
· RAN1 should discuss whether to support sub-channelization and in case should study mechanisms to mitigate mutual blocking across frequency multiplexed transmissions. 
Proposal 12: 
· RAN1 should investigate mechanisms to mitigate interference across UEs transmitting in a TDMed manner, since different UEs could have overlapping pool of resources and can potentially start transmission at the same time. 
Proposal 13: 
· RAN1 should investigate the impact of the ON/OFF and OFF/ON transient period to the LBT procedure performed by a UE when transmission of a PFSCH may require LBT and a SL slot may contain a PSFCH transmission.
Proposal 14: 
· RAN1 should discuss how to combine the LBT procedure with the SL sensing and resource selection procedure.
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An equipment that controls (non-DFS related) operating parameters of one or more other equipment is denoted as a
Supervising Device. Otherwise, the equipment is denoted as a Supervised Device. The roles of a Supervising Device and
Supervised Device has only to be seen in relation to Adaptivity and are different from the roles of a Master device and a
Slave Device in the context of DFS as defined in clause 4.2.6.
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WOTE 1 The maximum Channel Occuparncy Time (COT) of 6 ms may be increased 10 & ms by
nserling one or more pauses. The minimum duration of a pauss shalbe 100 . The.
‘maximum duration (Channel Occupancy) before including any such pause shall be
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INOTE 2 The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 10 ms
by extending CVW/ 10 CW x 2 + 1 vihen sslecting he random number q for any
backof() that precede the Channel Occupancy that may exceed 6 ms or which
follow the Channel Occupancy that exceeded 6 ms. The choice between preceding
or following a Channel Occupancy shall emain unchanged during the operation fime
of the device

INOTE 3. The values for py, CWi, CWigggyare minimum values. Greater values are allowed
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NOTE 1: The maximum Channel Occupancy Time (COT) of 6 ms may be increased to 8 ms by

NoTE 2

inserting one o more pauses. The minimum duration of a pause shall be 100 s. The
‘maximum duration (Channel Occupancy) before including any such pause shall be

& ms. Pause duration is not included in the channel occupancy tme.

‘The values for py, CW,, CWi, are minimum values Greater values are aliowed
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NOTEL: Forp = 34, Ty oor » = 10ms if the higher layer parameter

absenceOfnyOther Technology-r14 or absenceQfAnyOther Technology-r16 is provided, otherwise,
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NOTE 2: WhenT,

uim cot,»

=6ms.

= 6ms it may be increased to 8ms by inserting one or more gaps. The

‘minimum duration of a gap shall be 100us. The maximum duration before including any such gap shall

be 6ms.
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42733 Short Control Signalling Transmissions (FBE and LBE)

4273341 General

Frame Based Equipment and Load Based Equipment are allowed to have Shor Control Signalling Transmissions on the
Operating Channel providing these transmissions comply with the requirements in clause 4.2.7.33. It is not requied for
adaptive equipment to implement Short Control Signalling Transmissions.

427333 Limits
e
—
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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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‘The EDT is proportional to the equipment's maximum configured transmit power (Puz):

For Pasc< 14 dBam: ED

75 dBmMHz

For 14 dBm <Pag 24 dBm:  EDT =85 dBm/MHz + (24 dBm — Puas)

For Pasc2 24 dBm: ED

85 dBmMHz
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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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