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Introduction
[bookmark: _Hlk510705081]The revised work item on supporting NR from 52.6 GHz to 71 GHz [1] was approved at RAN#92-e. Before that, 3GPP  carried out a study on required changes to NR using existing DL/UL waveform to support operation between 52.6 GHz and 71GHz, reported in [2]. This contribution deals with the following objective of the WID:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement
Most of the work was completed at RAN1#107-e [3] and the first CRs to introduce the feature were approved at the subsequent RAN plenary meeting. In this contribution we discuss the remaining open issues on various aspects related to channel access procedures.
Signalling for channel access mechanism
Most of the issues impacting signaling were concluded at RAN1#107e:
	Conclusion
Rel.16 NR-U style Cyclic Prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission
· FFS: If CP extension is supported for CG-PUSCH in FR2-2

Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”.


Based on the agreements and conclusion above, a couple of open issues still remain.
On the use of CP extension for CG-PUSCH, we observe that compared to Rel-16 NR-U the symbol durations at FR 2-2 are significantly shorter. The duration of a single symbol is roughly 9 µs for 120 kHz SCS and only a fraction of the 5 µs observation slot for 480 kHz and 960 kHz SCS. This inherently means that the raster for channel access is already very fine, even if one only considers starting a transmission at a symbol boundary. With an appropriate configuration, the network can stagger the different CG-PUSCH configurations and effectively achieve a very similar functionality as in Rel-16 NR-U CG-PUSCH does with CP extensions. Therefore we propose not to introduce NR-U like CP extensions for CG-PUSCH.
[bookmark: _Hlk92725810]Proposal 1: NR-U like CP extensions are not introduced for CG-PUSCH in FR 2-2.
Another open issue relates to indicaton of LBT type with fallback DCI formats 0_0 and 1_0. For the non-fallback DCIs, TS 38.212 defines the following:
	-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 or in Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 or Table 7.3.1.1.2-35A are configured by the higher layer parameter ul-AccessConfigListDCI-0-1.
…
Table 7.3.1.1.2-35A: Allowed entries for DCI format 0_1, configured by higher layer parameter ul-AccessConfigListDCI-0-1 in frequency range 2-2
	Entry index
	Channel Access Type 

	0
	Type 1 channel access defined in clause 4.4.1 of 37.213

	1
	Type 2 channel access defined in clause 4.4.2 of 37.213

	2
	Type 3 channel access defined in clause 4.4.3 of 37.213





As agreed at RAN1#106e, the support for Cat 2 LBT (i.e. Type 2 channel access) is a UE capability. Given that the fallback DCIs are used e.g. during initial access, the gNB cannot obviously be aware of whether a UE supports Type 2 channel access or not. Consequently, it does not make sense to include an option of indicating type 2 channel access in the DCI formats 0_0 and 1_0. 
The same is partially the case for Type 1 channel access (although it is yet to be decided if it is subject to UE capability). In any case, we see that the use cases for Type 1 channel access are more apparent, and it is reasonable to include it in the fallback DCIs.
Proposal 2: Fallback DCIs 0_0 and 1_0 support indication of Type 1 and Type 3 channel access, using 1 bit.
In RAN1#107e channel access FL summary [4], the following proposal was identified to be discussed in the maintenance phase:   
Proposed 2.4.1-6: 
For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out the transmission is in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access
•	RRC configuration is introduced to control either Type 2 channel access or Type 3 channel access will be used for this case
[bookmark: _Hlk83988374]We see this to be mainly relevant for the configured UL transmissions like scheduling request and CG-PUSCH, which have not yet been properly discussed during the WI. Other straightforward alternative is that UE would always perform Type 1 channel access prior configured UL transmission, and gNB would always create a sufficient gap prior e.g. SR resources. Such gap would be considerable especially for high sub-carrier spacings. Hence, we see it more reasonable that UE can change the channel access type when detecting e.g. based on DCI 2.0 that the transmission is within gNB COT.  
[bookmark: _Hlk92725861]Proposal 3: For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out the transmission is in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access
· RRC configuration is introduced to enable/disable and to control whether Type 2 channel access or Type 3 channel access is used for this case
Another question is how can a UE know, whether a given instance of a signal (discovery burst or msg1/msgA) shall be transmitted as short control signaling or not. We observe that it is beneficial to indicate the UEs that short control signaling is applied in a cell. That way, the UE knows that there is no uncertaintly on e.g. presence of discovery burst, and that msg1/msgA can be transmitted without LBT. For this purpose, cell-common RRC signaling seems to be the best way. Such signaling can consist of one bit and be included into e.g. SIB-1.
Proposal 4: Whether the short control signalling exemption is applicable in a cell or not is indicated to the UEs via system information.
During RAN1#107bis-e, there were discussions about the cell-specific and UE-specific indication on the use of LBT mode or no-LBT mode and its relation to the region in which LBT is mandated or not. It should be noted that:
· In Europe, the requirement to use LBT does not depend solely on geographical location, but also on the network deployment and which ETSI HS requirements the network fulfils.
· In some regions, spectrum sharing is required, without imposing explicit requirement on LBT. However, LBT can be used as spectrum sharing mechanism and it should be left for network implementation to decide whether or not to employ LBT. 
Hence we see that the network indication of LBT/no-LBT mode is sufficient for unlicensed operation, without further dependencies on the region. 
Observation 1: The agreed cell-specific and UE-specific indication of the LBT/no-LBT mode is sufficient for unlicensed operation, without any further dependency on the region. 
At RAN1#107bis-e, it was also discussed whether periodic CSI-RS should be validated with Rel-16 NR-U mechanisms when LBT mode is indicated. We see this necessary and support the corresponding Proposal 2.6-1d1 in channel access FL summary [8]: 
Proposal 5: Support the FL proposal 2.6-1d1: For unlicensed operation (or shared spectrum channel access), if gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols as in Rel.16 NR-U.
During RAN1#107e [4], it was discussed whether DCI format 2_0 is used to indicate remaining CO duration, available RB set and search space group switching (SSGS) in a beam-specific manner. These fields were introduced for Rel-16 NR unlicensed operation. CO duration and search space group switching are relevant parameters also for 60 GHz unlicensed operation. During a COT, gNB may use only a subset of beams, making these parameters and related UE functions beam specific. When gNB uses directional beams for channel sensing, information of the beams served during the COT is important e.g. for the channel access type change as discussed above. (Information is not that relevant when channel access is acquired with quasi-omni-directional sensing). On the other hand, the meaning of available RB set is unclear at 60 GHz. Hence, we see it reasonable to support possibility to signal remaining CO duration and search space group switching with information about the related beams. We recognize also that it is a late phase of WI to introduce a new signalling.
Support for beam specific configurations of DCI format 2_0 is not possible in FR2 currently. Although a UE can be indicated a change of active-TCI, DCI format 2_0 PDCCH candidates and payload location remain the same and thus cannot be beam specific. Hence, new field indicating the beams that are relevant for the indicated CO duration and SSGS should be introduced. Given the large number of possible beams and combinations of beams that can be served during the COT, considerable compression of the beam information is needed. One possibility is to introduce beam groups: the reference signals (CSI-RS or SSB) that are configured to UE in PUCCH-SpatialRelationInfo or TCI-State_r17 are also associated to a certain beam group (which may be seen e.g. as a set of SSB beams) and a bitmap indicator of the beam groups served during the CO is introduced to DCI format 2.0.             
[bookmark: _Hlk92725910]Proposal 6: Beam-specific indication of remaining COT duration and search space group switching in DCI format 2_0 can be supported.
· Indicatation can be e.g. a bitmap indicator of beam groups served in the CO, where reference signals in UE’s PUCCH-SpatialRelationInfo or TCI-State_r17 are associated to a beam group via RRC signalling.
Multi-channel LBT 
[bookmark: _Hlk68622208]In RAN1 #104-e meeting [5], the following agreement has been reached about multi-channel LBT:
	Agreement:
Define Type A and Type B multi-channel channel access as:
· Type A: Perform independent eCCA for each channel
· Type B: Identify a primary channel and perform eCCA on the primary channel, while perform Cat 2 LBT for other channels in the last observation slot
Down-selection between
· Alt1: Support Type A multi-channel channel access only
· Alt2: Support both Type A and Type B multi-channel channel access.
Note: How eCCA is performed on each channel, and the BW of the channels over which eCCAs are performed are separately discussed


Furthermore, the following conclusion has been reached on CWS adjustment at RAN1 #106bis-e [6]:
	Conclusion:
There is no consensus to introduce CWS Adjustment for unlicensed operation in FR2-2.


For operation in the 52.6-71 GHz band, it is beneficial to support multi-channel LBT to facilitate wideband operation as already supported in Rel-15/16. Therefore, NR-U at 60 GHz should support multiple-channel access operation at least for the case of wideband carrier, e.g., in the range of 400 MHz to 2.16 GHz. 
[bookmark: _Hlk86916319]ETSI EN 302 567 specifies support for the Type A channel access operation on 60GHz unlicensed band. This kind of operation was also used for Rel-16 NR-U. Hence, the Type A channel access operation should definitely be supported for multi-channel operation and finally, at RAN1#107bis-e, the following was agreed:
	Agreement
Type A multi-channel channel access is supported.
· FFS whether legacy mechanisms such as type A1 is supported


However, it remained open at RAN1#107bis-e whether Type B operation is also supported. Type B operation corresponds to the channel bonding case for multiple-channel access as defined in 5 GHz specifications. However, ETSI regulation in EN 302 567 doesn’t specify the channel bonding-based multiple-channel access on 60GHz unlicensed band. Furthermore, Type B channel access further relies on an assumption on pre-determined or fixed channelization. For example, in NR-U on 5GHz spectrum, a fixed channelization and LBT BW of 20 MHz are defined for channel bonding based multi-channel access. However, on 60GHz, there is no fixed channelization or nominal channel BW defined in ETSI BRAN regulation where different channel bandwidths are supported. Support of Type B channel access would impose unnecessary restrictions on the design of supported channel bandwidths for NR-U on 60GHz unlicensed band and cause extra specification efforts in 3GPP RAN1 as well as RAN4. 
The benefits from Type B channel access are also unclear. As only one eCCA is required on the primary channel, Type B channel access might in principle speed up the multi-channel LBT procedure in certain cases (e.g. in low traffic environments). However, as fixed and short CWS of 3 was be adapted for eCCA, the advantages of Type B channel access are expected to be insignificant in comparison with Type A channel access. Furthermore, Type B channel access decisions mainly rely on the outcome of eCCA on the primary channel. Once the eCCA check is blocked on the primary channel, the transmitter can not access any of the channels for transmission. In contrast, Type A channel access performs independent eCCA on each channel, which enables more flexible channel usage.
Based on the considerations above, we have the following proposal:
[bookmark: _Hlk71631253]Proposal 7: Only Type A multi-channel access procedure (i.e. Alt.1 defined in RAN1#104-e meeting) shall be supported in NR-U on 60GHz band.
Based on the agreement from RAN1#107bis-e, it remains to be decided what exact variant of Type A channel access shall be applied. The related aspects were also discussed in the same meeting. In our opinion, the Type 1 channel access can and should operate fully independently on different channels, given that the channels may be located several GHz apart, and there is no commonly accepted channelization that all the devices are mandated to follow. Therefore we see that contention window initialization as well as maintenance can be kept channel specific. If the transmission time on a certain set of channels is desired to be aligned, the gNB/UE may apply self-deferral when necessary.
Proposal 8: For Type A multi-channel channel access, for each channel, the counter is determined and maintained independently. 
On LBT design 
During RAN1#107e and RAN1#107bis-e meetings [4], [8], discussions on the LBT bandwidth was continued, focusing on the potential need to revise earlier RAN1 agreements on the LBT bandwidth:
	[bookmark: _Hlk95668674]Agreement:
· For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or 
BWP bandwidth) (Alt SC.1. in earlier agreements)
· For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for 
each channel bandwidth separately (Alt CA.1. in earlier agreements)
· [bookmark: _Hlk84594374]FFS: Additional support of performing single LBT over all CCs (Alt CA.2. in earlier agreements) 
· more than one alternative for at least multi-carrier transmission in intra-band CA is not precluded.


During the discussions, the definition of channel in TS37.213 was frequently referenced:
A channel refers to a carrier or a part of a carrier consisting of a contiguous set of resource blocks (RBs) on which a channel access procedure is performed in shared spectrum.
As the definition of channel cover both the carrier and BWP bandwidths, we see the earlier agreement sufficient as such and revision is not necessary.
Observation 2: There is no need to revise the earlier agreement on LBT bandwith for single carrier or for intra-band CA transmission. 
At RAN1#107bis-e, it was also discussed whether it should be clarified that the “channel” contains at least the active UL BWP and cannot be narrower. It was also discussed whether the ED threshold should be restricted in UL to be at most the EDT corresponding to the UL BWP bandwidth and not higher even with wider LBT bandwidths. From these aspects, we see that “channel” can be clarified to contain at least the active UL BWP for FR 2-2, which is also inline with the earlier agreement copied above. On other hand, we do not see any solid reason to gap the EDT determination by the EDT value corresponding to the UL BWP bandwidth.
Proposal 9: It can be clarified that in UL the “channel” contains at least the active UL BWP in FR 2-2.
Observation 3: There is no need to restrict UL EDT to be at most the EDT defined for UL BWP bandwidth.
During RAN1#107bis-e, LBT sensing procedure was discussed when per-beam LBT sensing is performed prior the start of COT which is common for all beams. The discussion focused on what is reasonable time alignment of the last sensing slots across the sensing beams and how to achieve it. First step for time alignment of per-beam LBT sensing is to agree that the same Ninit value is used for all sensing beams.
Proposal 10: Single Ninit value is used in all per-beam LBT sensing procedures.
During the per-beam sensing, the channel can be sensed to be occupied for a few sensing slots on some of the sensing beams, and the LBT sensing procedures could end at different times for different beams. The LBT sensing procedure for Type 1 channel access is defined in TS37.213:
	The gNB/UE may transmit a transmission after first sensing the channel to be idle during the sensing slot duration of a defer duration  and after the counter  is zero in step 4. The counter  is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:
1)	set , where  is a random number uniformly distributed between 0 and , and go to step 4;
2)	if  and the gNB/UE chooses to decrement the counter, set ;
3)	sense the channel for an additional sensing slot duration, and if the channel is idle for the additional sensing slot duration, go to step 4; else, go to step 5;
4)	if , stop; else, go to step 2.
5)	sense the channel until either it is detected busy within an additional defer duration  or it is detected to be idle for the sensing slot of the additional defer duration ;
6)	if the channel is sensed to be idle during the sensing slot duration of the additional defer duration , go to step 4; else, go to step 5;
In the above procedures,  is the contention window and . 


It can be noted that the specified procedure already allows for self-deferral. The gNB/UE implementation can maintain the time alignment between the sensing beams by simply choosing not to increment the counter when self-deferral is needed. In other words, the sensing can be extended so that the LBT sensing on other beams with delayed LBT progress can be completed. There is no need for further specification support to allow that. It should also be noted that the sensing of the beams is not stopped during the self-deferral, and if channel is sensed busy, the sensing procedure will go through steps 5 and 6 as shown above. However, it may need to be clarified that the LBT sensing shall be completed before the start of COT for all the beams that will be used during the COT. 
Observation 4: Current specification of Type 1 channel access allows to extend the channel sensing in time until gNB/UE is ready for transmission. It can also be clarified that the LBT sensing shall be completed before the start of COT for all the beams that are intended to be used during the COT.      
Another related issue that is faced with per-beam LBT sensing is the situation when the channel is determined to be idle on some of the sensing beams while the channel is determined to be occupied on other beams. One option is to wait that the channel is idle simultaneously on all sensing beams before starting the COT. An alternative that was discussed in RAN1#107bis-e is that COT can be started and transmissions made on the beams determined to have idle channel, while the intended transmissions on the beams with occupied channel are dropped. Some concerns for such behaviour were raised on potential impact on fair coexistence, implementation impact as well as on standardization impact in the case of UL. We see that it is worth to address the situation separately for gNB and UE. In our view such behaviour can be allowed for gNB as there is no evaluation or assessment that it would jeopardize fair coexistence. However, such behaviour in UL may lead to unexpected complications in terms of specifications and implementations. Hence we propose that  
Proposal 11: When independent per-beam LBT sensing is performed at gNB, transmission is allowed on beams determined to be idle before channel occupancy. Transmission is not allowed on beams determined to be occupied. 
Proposal 12: When independent per-beam LBT sensing is performed at UE, channel occupancy is not started if channel is determined to be occupied on any of the sensing beams.
[bookmark: _Hlk95649057]Short Control Signalling 
Short Control Signals (SCS) were discussed during the Study Item on supporting NR from 52.6 GHz to 71 GHz, as captured into the TR 38.808:
	Support contention-exempt short control signalling transmission in 60GHz band for regions where LBT is required 	and short control signaling without LBT is allowed. It should be noted that if regulations do not allow short control 	signaling exemption in a region when operating with LBT, operation with LBT for these short control signals should 	be supported. Restrictions to the transmission, such as, on duty cycle (airtime measured over a relatively long period 	of time), content, TX power, etc. can be discussed when specifications are developed.
As for the definition of Short Control Signals, there has been a recent effort to introduce their support into EN 302 567. In the ETSI BRAN 108 meeting, text as copied below was introduced to the draft EN 302 567 v2.2.0 [7]. Short control signalling transmission, as defined by ETSI, are control and management transmission, that are not required to undergo LBT procedure, but can instead be transmitted without channel sensing, as long as the total duration of SCS transmissions over a 100-ms observation interval does not exceed 10%, as the excerpt from EN 302 567 v2.2.0 below shows.
	4.2.6       Short Control Signalling Transmissions
4.2.6.1            Applicability
The present requirement applies to all equipment within the scope of the present document.
4.2.6.2            Definition
Short Control Signalling Transmissions are transmissions used by the equipment to send management and control frames without sensing the channel for the presence of other signals. 
4.2.6.3            Limits
The use of Short Control Signalling Transmissions is constrained as follows:
·  within an observation period of 100 ms, 
·  the total duration of the equipment's Short Control Signalling Transmissions shall be less than 10 ms within said observation period. 
4.2.6.4            Conformance
The conformance tests as defined in clause 5.3.8 shall be carried out.



Following observation can be made based on the EN 302 567 :
· SCS allowance of 10% within a 100 ms observation period can be used for various (unspecified) types of control and management transmissions
· SCS transmissions do not need to be periodic, as long as the 10 % allowance within 100 ms period is not exceeded
· multiple SCS transmissions are allowed within the 100 ms observation interval, as long as the 10% limit is not exceeded 
· SCS can be transmitted by both gNB, as well as UE(s)
The SCS definition in EN 302 567 is written from a single device (UE or gNB) point of view, i.e. in principle there could be multiple devices operating in a cell, each transmitting control transmissions without LBT for up to 10 % of the time.
[bookmark: _Hlk61703230]Observation 5: EN 302 567, v2.2.0 allows for Short Control Signalling transmissions for up to 10% of time within an observation period of 100 ms.
At RAN1#107-e the following was agreed:
	Agreement
In regions where channel sensing is required and short control signalling exemption is allowed by regulations, contention Exempt Short Control Signaling rules can be applicable to the transmission of discovery burst (as defined in 37.213 6.0)
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)
Conclusion
In Rel.17, there is no consensus to apply contention exemption short control signalling to UL transmissions other than msg1 and msgA.


With the above agreement, the remaining issue for Short Control Signaling related transmissions is how to interpret the “10% over any 100ms interval” restriction, and more specifically whether the definition is applied as such. The following two alternatives can be considered, as agreed at RAN1#105e:
	Agreement:
· Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc


Alt 2 seems too aggressive, given that the number of UEs in a cell can be fairly large. In our view, it is reasonable to apply the 10% limit for short control signaling per link direction in a cell, such that all UEs in a cell shall share the same 10% short control signaling allowance. 
Proposal 13: There is a separate 10% allowance for the gNB, and another one common for all the UEs in the cell.  
Yet another question is how to deal with the case where the signals that are eligible for short control signaling exemption are configured to occupy more than 10% of the time domain resources, and hence cannot fully be transmitted without LBT. There are SSB configurations that exceed the 10% transmission time allowance for short control signalling. For example, overall transmission time for SSBs would be 11.4% with periodicities of 20ms, 10 ms, and 5 ms for 120 kHz, 240 kHz, and 480 kHz SCS respectively. Alternatively, 56 SSBs out of the 64 SSBs could be transmitted under short control signalling exemption (SCSe). 
Observation 6: Depending on SSB sub-carrier spacings and SSB periodicity, only a sub-set of all SSBs can be covered by short control signalling exemption. 
It is obviously still beneficial to transmit up to 10% of SSB transmissions without LBT, and perform LBT only for the part exceeding 10%. For msg1/msgA, it seems sufficient to assume that the gNB shall not configure more than 10% of the time domain resources in a cell for mgs1/msgA, if it has indicated that short control signalling allowance is in use in a cell.
Proposal 14: It is possible to apply SCSe to one part of actually transmitted SSBs and LBT procedure for other/rest of the SSBs.
Proposal 15: UEs may assume that if short control signalling is in use in a cell, the network shall not configure more than 10% of all time resources for msg1/msgA.
In the cases where SCSe is applied only to a part of SSBs, the UE should also be aware of whether LBT is assumed for a given SSB (and if the UE should monitor multiple candidate locations for that SSB) or if the SSB shall always be transmitted without uncertainty. To achieve that, a straightforward predefinition of SSBs under SCSe can be used. As an example of simple predefinition, as many lowest indexed SSBs as possible are transmitted without LBT, and the SSBs exceeding the 10% maximum are transmitted subject to LBT. For example, let’s consider 120 kHz SCS and 20 ms SSB periodicity, where the 56 lowest indexed SSBs out of 64 SSBs are transmitted under the short control signalling exemption and the last 8 SSBs are transmitted conditioned with LBT. 
[bookmark: _Hlk92798891]Proposal 16: Use of short control signal contention exemption and use of LBT for different SSBs is predefined: as many lowest indexed SSBs as possible are transmitted without LBT, and the SSBs exceeding the 10% maximum are transmitted subject to LBT.
Receiver assistance in channel access 
Following TR 38.808 [2], the Work Item studied only Class A receiver assistance, where Rx provides assistance information (signalling) to transmitter only:
The following receiver assisted channel access and interference management schemes have been considered and can be further investigated when specifications are developed.
-	Class A) Receiver provides assistance information (signalling) to transmitter only. The following aspects of Class A can be further discussed when specifications are developed.
-	Applicability in the following potential channel access modes:
-	LBT is performed prior to transmission,
-	No LBT is performed prior to transmission.
-	Details of assistance information (e.g., type, timing, content, how the assistance information is obtained etc.).
-	Whether the assistance information can be obtained by LBT performed at the receiver prior to transmission.
-	Whether the assistance information can be obtained by existing layer 1 and layer 3 measurements with enhancements if needed.
-	If any specification changes are needed to support Class A.
In RAN1 #106-bis-e following decisions were made on receiver assistance:
	Conclusion:
There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission
Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth
· FFS: Value range for measurement bandwidth
· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET



Many of the further details of L3-RSSI were agreed at RAN1#107bis-e, but QCL Type-D of L3-RSSI measurement has been left for further study with two alternatives. Either the beam is configured using RRC configuration or it follows latest received PDSCH and the latest monitored CORESET. In some case it may be beneficial to be able to configure the beam for measurement before transmitting (in which case latest PDSCH is not available). Hence we favour RRC configuration for beam selection of L3-RSSI measurement.
[bookmark: _Hlk87017120]Proposal 17: For the QCL Type-D of L3-RSSI measurement, gNB configures the beam when it configures the L3-RSSI measurement (Alt 1)
Conclusion 
In this contribution, we considered both LBT and no-LBT channel access mechanisms for NR on 60 GHz unlicensed band. We made following observations and proposals: 
Proposal 1: NR-U like CP extensions are not introduced for CG-PUSCH in FR 2-2.
Proposal 2: Fallback DCIs 0_0 and 1_0 support indication of Type 1 and Type 3 channel access, using 1 bit.
Proposal 3: For an UL transmission indicated or configured to use Type 1 channel access, if the UE later finds out the transmission is in a gNB COT, the UE can change the channel access type to Type 2 channel access or Type 3 channel access
· RRC configuration is introduced to enable/disable and to control whether Type 2 channel access or Type 3 channel access is used for this case.
Proposal 4: Whether the short control signalling exemption is applicable in a cell or not is indicated to the UEs via system information.
Observation 1: The agreed cell-specific and UE-specific indication of the LBT/no-LBT mode is sufficient for unlicensed operation, without any further dependency on the region. 
Proposal 5: Support the FL proposal 2.6-1d1: For unlicensed operation (or shared spectrum channel access), if gNB indicates to the UE this gNB-UE connection is operating in LBT mode, the periodic CSI-RS should be validated by COT duration or dynamically granted PDSCH or aperiodic CSI-RS over the same set of symbols as in Rel.16 NR-U.
Proposal 6: Beam-specific indication of remaining COT duration and search space group switching in DCI format 2_0 can be supported.
· Indicatation can be e.g. a bitmap indicator of beam groups served in the CO, where reference signals in UE’s PUCCH-SpatialRelationInfo or TCI-State_r17 are associated to a beam group via RRC signalling.
Proposal 7: Only Type A multi-channel access procedure (i.e. Alt.1 defined in RAN1#104-e meeting) shall be supported in NR-U on 60GHz band.
Proposal 8: For Type A multi-channel channel access, for each channel, the counter is determined and maintained independently. 
Observation 2: There is no need to revise the earlier agreement on LBT bandwith for single carrier or for intra-band CA transmission. 
Proposal 9: It can be clarified that in UL the “channel” contains at least the active UL BWP in FR 2-2.
Observation 3: There is no need to restrict UL EDT to be at most the EDT defined for UL BWP bandwidth.
Proposal 10: Single Ninit value is used in all per-beam LBT sensing procedures.
Observation 4: Current specification of Type 1 channel access allows to extend the channel sensing in time until gNB/UE is ready for transmission. It can also be clarified that the LBT sensing shall be completed before the start of COT for all the beams that are intended to be used during the COT.      
Proposal 11: When independent per-beam LBT sensing is performed at gNB, transmission is allowed on beams determined to be idle before channel occupancy. Transmission is not allowed on beams determined to be occupied. 
Proposal 12: When independent per-beam LBT sensing is performed at UE, channel occupancy is not started if channel is determined to be occupied on any of the sensing beams.
Observation 5: EN 302 567, v2.2.0 allows for Short Control Signalling transmissions for up to 10% of time within an observation period of 100 ms.
Proposal 13: There is a separate 10% allowance for the gNB, and another one common for all the UEs in the cell.  
Observation 6: Depending on SSB sub-carrier spacings and SSB periodicity, only a sub-set of all SSBs can be covered by short control signalling exemption. 
Proposal 14: It is possible to apply SCSe to one part of actually transmitted SSBs and LBT procedure for other/rest of the SSBs.
Proposal 15: UEs may assume that if short control signalling is in use in a cell, the network shall not configure more than 10% of all time resources for msg1/msgA.
Proposal 16: Use of short control signal contention exemption and use of LBT for different SSBs is predefined: as many lowest indexed SSBs as possible are transmitted without LBT, and the SSBs exceeding the 10% maximum are transmitted subject to LBT.
Proposal 17: For the QCL Type-D of L3-RSSI measurement, gNB configures the beam when it configures the L3-RSSI measurement (Alt 1)
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