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[bookmark: OLE_LINK1][bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK2]In this contribution, we will discuss some clarifications and remaining issues on the channel access for NR above 52.6GHz, as follows:
· Short Control Signalling for UL
· Multi-channel channel access
· Operation Channel BW in EDT equation
· No LBT
· Channel access procedures upon detection of a common DCI
· L3-RSSI enhancement
· DCI format 2-0 enhancement
· Per-beam LBT
· RRC parameters
 Discussion
[bookmark: _Toc28873153] Short Control Signalling for UL
In RAN1 #105 e-meeting, Contention Exempt Short Control Signaling rules for UL was further discussed and reached the following agreement for msg1 and Msg A, but there is still no consensus on whether 10% limitation is per UE or per Cell.
	Agreement :
Contention Exempt Short Control Signalling 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 Signalling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc


In order to avoid the misuse of contention exempt short control signalling rules and consider fair and friendly coexistence with other nodes from other system, we think that it is reasonable to apply 10ms limitation  within a 100ms observation period for all UEs in a cell, which responds to Alt 1 listed in above agreement.
Proposal 1: Adopt 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
Proposal 2: Adopt TP1 into Section 4.4.5 of TS 37.213:
	
*** <Beginning of Text Proposal 1 of TS 37.213> ***
[bookmark: _Toc90480719]4.4.5	Exempted transmissions from sensing
In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-	Transmission(s) of the discovery burst by the gNB
-	Transmission(s) of the first message in a random access procedure by the UE
When the gNB/all UEs in a cell transmit(s) the above transmission(s) without sensing on a channel by utilizing the exemption above, the total duration of such transmission(s) by the gNB/all UEs in a cell shall not occupy the corresponding channel more than  over any  interval.
*** <Ending of Text Proposal 1 of TS 37.213> ***



Another issue on the situation that the transmission of DL/UL channels/signals considered as Short Control Signalling exceeds 10ms limitation, we think it is a natural way to switch from No LBT mode to LBT mode. 
Observation 1: Once the transmission of DL/UL channels/signals considered as Short Control Signalling exceeds 10ms limitation, it is a natural way to switch from No LBT mode to LBT mode.
Besides, if the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, in our understanding, it should not be counted into 10ms limitation within the 100ms observation period.
Observation 2: For the case of the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, it is suggested that such transmission should not be counted into 10ms limitation within the 100ms observation period.
 Multi-channel channel access
In RAN1 #104 e-meeting, the following agreement on multi-channel channel access has been achieved:
	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



For the above two alternatives, the difference is whether the device is allowed to perform Cat2 LBT on the secondary channels. In our view, whether to support Type B multi-channel channel access depends on whether the device has a capability to perform Cat2 LBT. If the device has Cat2 LBT capability, it has no reason not to support Type B multi-channel channel access. So we propose that both Type A and Type B multi-channel channel access are supported.
Besides, we still need to further discuss or clarify  for Type A multi-channel channel access whether to perform an independent Type 1 channel access per channel using an independent back-off counter or common back-off counter, and on the same or different starting position.
Proposal 3: Support Type A and Type B multi-channel channel access.
Proposal 4: Adopt TP2 into Section 4.4.6 of TS 37.213 if both Type A and Type B multi-channel channel access are supported:
	
*** <Beginning of Text Proposal 2 of TS 37.213> ***
[bookmark: _Toc90480720]4.4.6	Channel access procedures for transmission(s) on multiple channels
If a gNB/UE intends to transmit on a set of channels  the gNB/UE performs the applicable channel access procedures  as described in Clause 4.4.1 on each channel . 
or
A channel  is selected by the gNB/UE as follows:
-	the gNB/UE selects  by uniformly randomly choosing  from  before each transmission on multiple channels 
where  is a set of channels on which the gNB/UE intends to transmit, , and  is the number of channels on which the gNB/UE intends to transmit. 
To transmit on channel 
-	the gNB/UE shall perform channel access on channel  according to the procedures described in clause 4.4.1 
To transmit on channel , 
- for each channel , the gNB/UE shall sense the channel  for at least a sensing interval Tmc=8 us  immediately before the transmitting on channel , and the gNB/UE may transmit on carrier  immediately after sensing the channel  to be idle for at least the sensing interval . The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .

*** <Ending of Text Proposal 2 of TS 37.213> ***




 Operation Channel BW in EDT equation
In TS 37.213, we can observe that the operation channel bandwidth is not clearly defined in EDT determination. In this regard, we need to further clarify and determine the definition of the operation channel bandwidth. As stated in EN 302 567 [1], the definition of “operating channel” is as follows:
	3 Definition of terms, symbols and abbreviations
3.1 Terms
operating channel: channel on which the RLAN equipment has started the Adaptivity mechanism to start
transmissions


While aforementioned “Adaptivity mechanism ” is defined as the medium access protocol, that is, LBT mechanism for unlicensed band. The relevant definition and requirement are as follows:
	4.2.5 Adaptivity (medium access protocol)
4.2.5.1 Applicability
The present requirement applies to all equipment within the scope of the present document.
4.2.5.2 Definition
Adaptivity (medium access protocol) is a mechanism designed to facilitate spectrum sharing with other devices.
4.2.5.3 Requirement
Adaptivity (medium access protocol) shall be implemented by the equipment and shall be active under all circumstances.
LBT is mandatory to facilitate spectrum sharing.
The LBT mechanism is as follows:
......


According to the analysis, we think that “operation channel BW” can be regarded as the bandwidth of channel on which LBT is performed by gNB/UE, that is LBT bandwidth. However, on the definition of LBT bandwidth, we still don’t have a common understanding for it in the case of single carrier and multi-carrier. The relevant agreement on LBT bandwidth is copied as below:
	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)
· FFS: Additional support of performing single LBT over all CCs (Alt CA.2. in earlier agreements)



From RAN1 point of view, the above mentioned LBT bandwidth seems to correspond to BWP bandwidth due to RAN1 has no the term “channel bandwidth”. For UE side, it is obvious to perform LBT over the active BWP. But for gNB side, we are not sure whether same logic/rule can be reused, especially when gNB attempts to schedule multiple UEs with partially overlapping BWP, does the gNB perform LBT on each BWP or the union of all BWP? In order to avoid affecting the flexibility of gNB side, we tend to leave the choice of LBT bandwidth for the gNB implementation. 
Proposal 5: The Operating Channel BW used in the EDT equation is equivalent to the LBT BW.
Proposal 6: The definition of LBT BW in previous agreement can be updated as:
· For single carrier transmission,
· UE performs LBT over the active BWP bandwidth.
· gNB performs LBT over channel/carrier bandwidth or active BWP bandwidth, depending on the implementation
· For multi-carrier transmission in intra-band CA,
· UE performs multiple LBT, one for each active BWP bandwidth in each channel separately.
· gNB performs multiple LBT, one for each active BWP bandwidth in each channel separately, or for each channel bandwidth separately, depending on the implementation.

Proposal 7: Adopt TP3 into Section 4.4.7 of TS 37.213 if it is agreed that BW is the BWP bandwidth at least for UE side:
	
*** <Beginning of Text Proposal 3 of TS 37.213> ***
[bookmark: _Toc90480721]4.4.7	Energy detection threshold adaptation procedures
A gNB/UE accessing a channel on which transmission(s) on beam(s) are performed within a channel occupancy, shall set the energy detection threshold  to be less than or equal to the maximum energy detection threshold  that is determined as follows:

where:
-	  is the RF output power limit in . 
-	  is the maximum EIRP of the intended transmission(s) by the gNB/UE to acquire a channel occupancy in  where .  The maximum EIRP used for the transmission(s) by the initiating gNB/UE during the channel occupancy is limited to .
-	 is the [channel bandwidth or bandwidth part bandwidth] in MHz at least for UE to acquire a channel.
*** <Ending of Text Proposal 3 TS 37.213> ***




2.5 No LBT
In RAN1 #102 e-meeting, we have reached a basic consensus that both LBT and No LBT are supported for gNB/UE to initiate a channel occupancy. But there is still no consensus on the use cases to use No LBT and whether it is necessary to introduce some restrictions when No LBT is used. such as the duration of a transmission corresponding to No LBT, and the triggering conditions for No LBT fallback to LBT.
On use cases to use No LBT, the following can be considered: (1) specific areas such as ITU region 2 and 3 in which No LBT is not required to be used for unlicensed carrier. (2) interference controlled environment. (3) a common case that NR-U and NR-U coexistence scenario and the absence of any other systems can be guaranteed. For instance, the node1 belongs to operator 1 while the node2 is served for operator 2. If the transmitted beams of node 1 and node 2 do not overlap or transmission of two nodes is not interfered each other, then the transmission for the node preparing to transmit will not affect that for another node even if LBT is not performed for the node preparing to transmit.
Proposal 8: No LBT can be considered to be used in the following use cases:
· Specific areas such as ITU region 2 and 3.
· Interference controlled environment.
· The transmission beams of nodes of different operators in the same system (e.g., NR-U) have little interference with each other.
Although we observe that No LBT can be applied in some specific cases and even can be extended to more cases in the future. In our understanding, no LBT should be workable only if some interference elimination mechanisms are applied on top of it, e.g. Automatic Transmit Power Control (ATPC), Dynamic frequency selection (DFS), duty cycle. If no LBT is supported, the spec impact of introducing such enhancement should be further studied and evaluated.
Observation 3: No LBT should be workable only if some interference elimination mechanisms are applied on top of it. If no LBT is supported, the spec impact of introducing such enhancement should be further studied and evaluated.
On the restriction of the duration of a transmission for using No LBT, we think that similar restriction as defined in Type 2C channel access procedure in TS 37.213 can also introduced in above 52.6GHz NR-U frequency band but the length of a transmission can be relaxed. On the contrary, if there is no any limitations on the duration of a transmission for using No LBT, it may lead to unfair the opportunities of channel access/occupancy and also violate the basic principle of friendly and fair coexistence, e.g., the transmission of some nodes is continuously blocked, or the effect of persistent interference on devices that have occupied the channel in advance.
Proposal 9: Similar restriction as defined in Type 2C channel access procedure in TS 37.213 can also introduced in above 52.6GHz NR-U frequency band but the length of a transmission can be relaxed.
· The duration of the corresponding DL transmission is at most [Y] symbols or ms.
Proposal 10: Adopt TP4 into Section 4.4.3 of TS 37.213:
	
*** <Beginning of Text Proposal 4 TS 37.213> ***
[bookmark: _Toc90480717]4.4.3	Type 3 channel access procedures 
A gNB/UE may transmit a transmission on a channel without sensing the channel. The duration of the corresponding DL transmission is at most [Y] symbols or ms.

*** <Ending of Text Proposal 4 TS 37.213> ***




Furthermore, it is necessary to support certain mechanism to allow the fallback from no LBT to LBT, if the above mentioned condition on No LBT is not satisfied. This can be triggered by gNB explicitly or implicitly, e.g. based on the interference level or correctly decoding rate.
Proposal 11: Conditions for No LBT fallback to LBT should be further studied, e.g., based on the interference level or correctly decoding rate.
2.6 Channel access procedures upon detection of a common DCI
In Rel-16 NR-U, it was agreed to support LBT Type switching from Type 1 channel access procedures to Type 2A channel access procedure when the UE detects DCI format 2-0 and know its corresponding UL transmission is within the remaining channel occupancy. While for Rel-17 NR above 52.6GHz, we think that similar LBT switching mechanism should be supported. That is, support LBT type from Type 1 channel access procedures as described in Clause 4.4.1 to Type 2 channel access procedures as described in Clause 4.4.2 or Type 3 channel access procedures as described in Clause 4.4.3. Wherein, specific switch to Type 2 channel access procedures as described in Clause 4.4.2 or Type 3 channel access procedures as described in Clause 4.4.3 can be further discussed or clarified. 
Proposal 12: Introduce LBT switching mechanism when the UE detects DCI format 2-0 and know its corresponding UL transmission is within the remaining channel occupancy.
Proposal 13: Adopt TP5 into Section 4.4.x of TS 37.213:
	
*** <Beginning of Text Proposal 5 TS 37.213> ***
4.4.x	Channel access procedures upon detection of a common DCI 
If a UE determines the duration in time domain of a remaining channel occupancy initiated by the gNB from a DCI format 2_0 , the following is applicable:
-	The UE may switch from Type 1 channel access procedures as described in clause 4.4.1 to Type 2 channel access procedures as described in clause 4.4.2 or Type 3 channel access procedures as described in clause 4.4.3 for its corresponding UL transmissions within the determined duration in time of the remaining channel occupancy. 

*** <Ending of Text Proposal 5 TS 37.213> ***




2.7 L3-RSSI enhancement
In RAN1#106bis e-meeting, the following agreement has been achieved on L3-RSSI measurement:
	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



In Rel-16 NR-U, RSSI and Channel Occupancy measurement was supported, detailed RSSI measurement configuration specified in TS 38.331 are copied below:
RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16          ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16       INTEGER(0..639)     OPTIONAL,   -- Need M
    measDurationSymbols-r16       ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16            ARFCN-ValueNR,
    ref-SCS-CP-r16                ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...
}
We can observe that larger SCS than 60kHz is not supported in the existing RSSI measurement configuration, such as 120kHz, 480kHz and 960kHz. To extend RSSI and Channel occupancy measurement in above 52.6GHz spectrum, the reference SCS/CP field (ref-SCS-CP-r1x) in RMTC-Config needs to be extend to support 120kHz, 480kHz and 960kHz. For measurement duration field (measDurationSymbols-r1x) in RMTC-Config, we think that existing values for NCP can be reused, wherein ECP has been precluded in SI stage. However, for 480kHz and 960kHz SCS, measurement duration corresponding to the existing supported values is relatively short, which may cause that measurement result do not truly reflect the current channel occupancy situation. So we think that it may be necessary to introduce more symbols for RSSI measurement. 
Regarding measurement bandwidth, we believe that similar method specified in RSSI-ResourceConfigCLI can be considered, such as measurement bandwidth is determined by the starting PRB index of the measurement bandwidth and size of the measurement bandwidth. Relevant RRC parameter can be decided by RAN2.
For QCL assumption of L3-RSSI measurement, a straightforward way with less spec impact is to reuse similar method as CLI-RSSI measurement, e.g., the UE can assume the configured RSSI measurement resources are QCL-ed with Type-D to one of the latest received PDSCH and the latest monitored CORESET.
Proposal 14: To extend RSSI and Channel occupancy measurement in above 52.6GHz spectrum, the reference SCS/CP field (ref-SCS-CP-r1x) in RMTC-Config needs to be extend to support 120kHz, 480kHz and 960kHz.
Proposal 15: Reuse current measurement duration values for extending reference SCS in FR2-2.
Proposal 16: For 480kHz and 960kHz SCS, more measurement symbols may need to be considered to more accurately reflect the current channel occupancy situation.
Proposal 17: For QCL assumption of L3-RSSI measurement, the UE can assume the configured RSSI measurement resources are QCL-ed with Type-D to one of the latest received PDSCH and the latest monitored CORESET.
2.8 DCI format 2-0 enhancement
In Rel-15 NR, DCI format 2-0 only contained SFI. While in Rel-16 NR-U, several additional fields were introduced in DCI format 2-0, including CO duration, available RB set, search space group switching. However, in Rel-17 NR above 52.6GHz frequency band, transmissions are expected to be highly directional. In order to improve the probability of channel access, directional LBT is introduced to allow the transmitter to choose an intended beam direction to perform the channel access procedure. Based on this, when DCI format 2-0 is transmitted, we need to further discuss and determine whether CO duration, SFI, available RB set, search space group switching indicated in DCI format 2-0 should be associated with the directional beam. In our view, if the gNB performs directional LBT successfully in a beam direction, then it is a natural way that DCI format 2-0 is transmitted to the intended UEs in this beam direction and allow these UE to share this COT initiated by gNB with a beam direction. While for other UEs outside gNB sensing beam, this beam-specific COT is not allowed to be shared. Accordingly, search space group switching is also beam specific. While for available RB set, due to the concept is not introduced in Rel-17 NR above 52.6GHz, it cannot be configured. Besides, for SFI, it is reasonable to be configured as beam agnostic.
Proposal 18: If directional LBT is configured, it is a natural way to support CO duration, search space group switching in a beam-specific manner in FR2-2.
2.9	Per-beam LBT
In RAN1#107 e-meeting, the agreement on LBT of multi-beam COT in TDM/SDM manner had been achieved. Wherein, per beam LBT is supported but there is no consensus on how to implement per-beam LBT at the starting of COT. The potential alternatives are as follows: 
· Alt A: The per-beam LBT for different beams is performed in TDM/SDM fashion
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams
For Alt A-1, it needs more time to complete LBT procedure for all sensing beams in turn. If LBT procedure on one of the beams is blocked, LBT on other beams will not start to be performed, this will further increase delay for all subsequent transmissions. For Alt A-2, the transmission with beam is transmitted immediately after the sensing is finished for this beam. For Alt A-3 and Alt B, their common ground is both support eCCA performed in different beams simultaneously. The difference point is Alt A-3 need to perform eCCA in different beams in turn, which will further increase LBT overhead, while Alt B can support like-type B multi-channel access method. Based on this, for Alt A, we tend to support Alt A-2 or Alt A-3. But compared with Alt A, we prefer Alt B. Further, if Alt B is supported, its design can refer to multi-channel access procedure specified in TS 37.213 or take multiple-channel access procedure as a starting point of study.
Proposal 19: Considering LBT overhead and transmission delay, Alt B that“The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams” should be considered for the transmission with multiple beams .
Proposal 20: If the node has no the capability to simultaneously sense in different beams, Alt A-3 that “The node performs eCCA of the different beams simultaneous, round robin between different beams” can be considered for the transmission with multiple beams.
 RRC parameters
According to Running RRC CR for 71GHz from RAN2 [2], we can observe that LBT mode is determined as per Cell. Specific IEs are copied as below:
ServingCellConfig ::=               SEQUENCE {
   ......
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }    OPTIONAL    -- Need M
    ]],
    [[
    -- FFS if this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                  OPTIONAL    -- Need R
    ]]
}


ServingCellConfigCommon ::=         SEQUENCE {
    .....
    ]],
    [[
    -- FFS: whether this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                                                    OPTIONAL, -- Cond FR2-2
    discoveryBurstWindowLength-r17      ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25}    OPTIONAL -- Need R
    ]]
}

ServingCellConfigCommonSIB ::=      SEQUENCE {
    
    ]],
    [[
    -- FFS: whether this could e.g. be ENUMERATED {enabled, disabled} or only enabled
    channelAccessMode2-r17              ENUMERATED {FFS}                                            OPTIONAL, -- Cond FR2-2
    discoveryBurstWindowLength-r17      ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot75, ms1, ms1dot25}    OPTIONAL -- Need R
    ]]
}

Besides, for the default value of the parameter “channelAccessMode2-r17”, we think that LBT and No LBT should be configured, not only for No LBT configuration. Wherein, in value range column, LBT mode is represented by “enabled”, while No LBT mode is represented by “disabled”. Further, the parameter “channelAccessMode2-r17” is an optional property.  If it is not configured, we need to further consider what the default LBT type is.
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	Channel access
	
	
	FFS. For cell-specific configuration

ServingCellConfigCommon,
ServingCellConfigCommonSIB
	
	LBT-Mode
channelAccessMode2-r17
	New
	
	To switch between LBT and no-LBT mode
	FFS
ENUMERATERD {enabled, disabled}
Note: 
enabled represents LBT mode;
Disabled represents NO LBT mode
	
	Per cell
	Cell-specific
	
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
• Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
Conclusion  (RAN1 #106bis e-meeting):
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.

	Channel access
	
	
	FFS. For UE-specific configuration

ServingCellConfig,
ServingCellConfigCommonSIB
	
	
LBT-Mode
channelAccessMode2-r17
	New
	
	To switch between LBT and no-LBT mode
	FFS
ENUMERATERD {enabled, disabled}

Note: 
enabled represents LBT mode;
Disabled represents NO LBT mode
	
	Per cell
	UE-specific
	
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
• Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication
Conclusion  (RAN1 #106bis e-meeting):
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.


Proposal 21: Adopt the above updated RRC parameters list according to Running RRC CR for 71GHz from RAN2.
 Conclusion
In this contribution, we share some our views on remaining issues of channel access mechanism for 52.6 GHz to 71GHz and provide the following observations and proposals:
Proposal 1: Adopt 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
Proposal 2: Adopt TP1 into Section 4.4.5 of TS 37.213:
	
*** <Beginning of Text Proposal 1 TS 37.213> ***
4.4.5	Exempted transmissions from sensing
In regions where channel sensing is required to access a channel for transmission and short control signalling exemption is allowed by regulation, a gNB/UE may transmit the following transmission(s) on a channel without sensing the channel:
-	Transmission(s) of the discovery burst by the gNB
-	Transmission(s) of the first message in a random access procedure by the UE
When the gNB/all UEs in a cell transmit(s) the above transmission(s) without sensing on a channel by utilizing the exemption above, the total duration of such transmission(s) by the gNB/all UEs in a cell shall not occupy the corresponding channel more than  over any  interval.

*** <Ending of Text Proposal 1 TS 37.213> ***



Observation 1: Once the transmission of DL/UL channels/signals considered as Short Control Signalling exceeds 10ms limitation, it is a natural way to switch from No LBT mode to LBT mode.
Besides, if the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, in our understanding, it should not be counted into 10ms limitation within the 100ms observation period.
Observation 2: For the case of the transmission of DL/UL channels/signals considered as Short Control Signalling is in a COT initiated by gNB or UE and LBT is performed before Short Control Signalling transmission, it is suggested that such transmission should not be counted into 10ms limitation within the 100ms observation period.
Proposal 3: Support Type A and Type B multi-channel channel access.
Proposal 4: Adopt TP2 into Section 4.4.6 of TS 37.213 if both Type A and Type B multi-channel channel access are supported:
	
*** <Beginning of Text Proposal 2 TS 37.213> ***
4.4.6	Channel access procedures for transmission(s) on multiple channels
If a gNB/UE intends to transmit on a set of channels  the gNB/UE performs the applicable channel access procedures  as described in Clause 4.4.1 on each channel . or

A channel  is selected by the gNB/UE as follows:
-	the gNB/UE selects  by uniformly randomly choosing  from  before each transmission on multiple channels 
where  is a set of channels on which the gNB/UE intends to transmit, , and  is the number of channels on which the gNB/UE intends to transmit. 
To transmit on channel 
-	the gNB/UE shall perform channel access on channel  according to the procedures described in clause 4.4.1 
To transmit on channel , 
- for each channel , the gNB/UE shall sense the channel  for at least a sensing interval Tmc=8 us  immediately before the transmitting on channel , and the gNB/UE may transmit on carrier  immediately after sensing the channel  to be idle for at least the sensing interval . The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .

*** <Ending of Text Proposal 2 TS 37.213> ***



Proposal 5: The Operating Channel BW used in the EDT equation is equivalent to the LBT BW.
Proposal 6: The definition of LBT BW in previous agreement can be updated as:
· For single carrier transmission,
· UE performs LBT over the active BWP bandwidth.
· gNB performs LBT over channel/carrier bandwidth or active BWP bandwidth, depending on the implementation
· For multi-carrier transmission in intra-band CA,
· UE performs multiple LBT, one for each active BWP bandwidth in each channel separately.
· gNB performs multiple LBT, one for each active BWP bandwidth in each channel separately, or for each channel bandwidth separately, depending on the implementation.

Proposal 7: Adopt TP3 into Section 4.4.7 of TS 37.213 if it is agreed that BW is the BWP bandwidth at least for UE side:
	
*** <Beginning of Text Proposal 3 TS 37.213> ***
4.4.7	Energy detection threshold adaptation procedures
A gNB/UE accessing a channel on which transmission(s) on beam(s) are performed within a channel occupancy, shall set the energy detection threshold  to be less than or equal to the maximum energy detection threshold  that is determined as follows:

where:
-	  is the RF output power limit in . 
-	  is the maximum EIRP of the intended transmission(s) by the gNB/UE to acquire a channel occupancy in  where .  The maximum EIRP used for the transmission(s) by the initiating gNB/UE during the channel occupancy is limited to .
-	 is the [channel bandwidth or bandwidth part bandwidth] in MHz at least for UE to acquire a channel.
*** <Ending of Text Proposal 3 TS 37.213> ***



Proposal 8: No LBT can be considered to be used in the following use cases:
· Specific areas such as ITU region 2 and 3.
· Interference controlled environment.
· The transmission beams of nodes of different operators in the same system (e.g., NR-U) have little interference with each other.
Observation 3: No LBT should be workable only if some interference elimination mechanisms are applied on top of it. If no LBT is supported, the spec impact of introducing such enhancement should be further studied and evaluated.
Proposal 9: Similar restriction as defined in Type 2C channel access procedure in TS 37.213 can also introduced in above 52.6GHz NR-U frequency band but the length of a transmission can be relaxed.
· The duration of the corresponding DL transmission is at most [Y] symbols or ms.
Proposal 10: Adopt TP4 into Section 4.4.3 of TS 37.213:
	
*** <Beginning of Text Proposal 4 TS 37.213> ***
4.4.3	Type 3 channel access procedures 
A gNB/UE may transmit a transmission on a channel without sensing the channel. The duration of the corresponding DL transmission is at most [Y] symbols or ms.

*** <Ending of Text Proposal 4 TS 37.213> ***




Proposal 11: Conditions for No LBT fallback to LBT should be further studied, e.g., based on the interference level or correctly decoding rate.
Proposal 12: Introduce LBT switching mechanism when the UE detects DCI format 2-0 and know its corresponding UL transmission is within the remaining channel occupancy.
Proposal 13: Adopt TP5 into Section 4.4.x of TS 37.213:
	
*** <Beginning of Text Proposal 5 TS 37.213> ***
4.4.x	Channel access procedures upon detection of a common DCI 
If a UE determines the duration in time domain of a remaining channel occupancy initiated by the gNB from a DCI format 2_0 , the following is applicable:
-	The UE may switch from Type 1 channel access procedures as described in clause 4.4.1 to Type 2 channel access procedures as described in clause 4.4.2 or Type 3 channel access procedures as described in clause 4.4.3 for its corresponding UL transmissions within the determined duration in time of the remaining channel occupancy. 

*** <Ending of Text Proposal 5 TS 37.213> ***



Proposal 14: To extend RSSI and Channel occupancy measurement in above 52.6GHz spectrum, the reference SCS/CP field (ref-SCS-CP-r1x) in RMTC-Config needs to be extend to support 120kHz, 480kHz and 960kHz.
Proposal 15: Reuse current measurement duration values for extending reference SCS in FR2-2.
Proposal 16: For 480kHz and 960kHz SCS, more measurement symbols may need to be considered to more accurately reflect the current channel occupancy situation.
Proposal 17: For QCL assumption of L3-RSSI measurement, the UE can assume the configured RSSI measurement resources are QCL-ed with Type-D to one of the latest received PDSCH and the latest monitored CORESET.
Proposal 18: If directional LBT is configured, it is a natural way to support CO duration, search space group switching in a beam-specific manner in FR2-2.
Proposal 19: Considering LBT overhead and transmission delay, Alt B that“The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams” should be considered for the transmission with multiple beams .
Proposal 20: If the node has no the capability to simultaneously sense in different beams, Alt A-3 that “The node performs eCCA of the different beams simultaneous, round robin between different beams” can be considered for the transmission with multiple beams.
Proposal 21: Adopt the above updated RRC parameters list according to Running RRC CR for 71GHz from RAN2.
 Reference
[1] ETSI EN 302 567 V2.2.1, “Multiple-Gigabit/s radio equipment operating in the 60 GHz band; Harmonised Standard for access to radio spectrum”, Jul. 2020
[2] R2-2200006, Running RRC CR for 71 GHz, Ericsson
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