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Introduction
In Rel-17 extending current NR operation to 71GHz WI [1], physical layer procedure(s) including channel access mechanism is included: 
· Physical layer procedure(s) including [RAN1]:
· 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 
















In the contribution, we discuss further details on different aspects of channel access mechanism.  
Discussion 
LBT bandwidth 
In [2], LBT bandwidth definition has been discussed and five different options have been listed.  Whether ED threshold should be adjusted based on LBT bandwidth was also discussed.  

· Alt 1: LBT bandwidth equals channel bandwidth 
· Alt 2: LBT bandwidth equals the minimum of channel bandwidth and the transmission bandwidth (number of RBs for a given transmission),
· Alt 3: LBT bandwidth can be wider than channel bandwidth,
· Alt 4: LBT bandwidth can be narrower than the channel bandwidth, with multiple LBT subband within a channel,
· Alt 5: LBT bandwidth equals to minimum supported channel bandwidth or multiples of the minimum supported channel bandwidth.

In the latest regulation specification draft of EN 302 567 v2.1.21 [3], the specification has been updated to clarify the ambiguity of LBT bandwidth and ED threshold for system other than 802.11ad. 


The following definition is added in “3.1 Terms:” 
· “Operating Channel: A Channel on which the RLAN equipment has started the Adaptivity mechanism to start transmissions”. 

And in 4.2.5 Adaptivity, 4.2.5.3 Requirement, the ED threshold calculation is updated as 
· “The energy detection threshold for the CCA Check shall be -80 dBm  + 10 × log10 (Operating Channel Bandwidth (in MHz)) + 10 × log10 (Pmax / Pout) (Pmax and Pout in W e.i.r.p.) where Pout is the RF output power (EIRP) and Pmax is the RF output power limit defined in clause 4.2.2.1. ”
Following the latest update in draft v2.1.21, we recommend defining LBT bandwidth as channel bandwidth, and ED threshold is calculated based on the channel bandwidth. 

Proposal 1:  LBT bandwidth is channel bandwidth, and ED thread hold is calculated based on channel bandwidth, following EN 302 567 v2.1.21. 

Short control signaling 
It has been agreed to support contention-exempt short control signalling transmission in 60GHz band for regions where LBT is required and short control signaling without LBT is allowed. There was some confusion on EN 302 567 about short control signalling, where short control signalling was only specified in 5.3.8. In the latest updated draft v2.1.21, the confusion is clarified, and following section is added: 
[bookmark: _Toc55375871][bookmark: _Toc55377049][bookmark: _Toc56082949][bookmark: _Toc535305828][bookmark: _Toc40800335][bookmark: _Toc40800462]4.2.6	Short Control Signalling Transmissions
4.2.6.1	Applicability
The present requirement shall apply 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 shall be 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.



	























Use of short control signaling to send management and control frames and frames for beamforming can simplify the overall specification design. For DL, at least SSB should be transmitted as short control signaling. For UL, at least RACH should be transmitted as short control signaling. Other DL and UL reference signals used for beamforming training, such as CSI-RS and SRS, can also be considered as secondary priority. The transmission power of short control signaling follow the same spectrum power density requirement of 23dBm/MHz defined in section 4.2.1, and RF output power limitation of 40dBm EIRP define section 4.2.2 of EN 302 567. 

When SSB is transmitted within an already acquired COT, as shown in Fig.1, the SSB transmission is not counted into the 10% overhead. It is up to gNB or UE implementation to ensure total short control signalling is less than 10% within 100ms window, in order to meet the regulation requirement.  

[image: ] 
Fig. 1. Example of SSB transmission within an acquired COT

Proposal 2:  For DL, at least SSB should be considered as short control signaling. For UL, at least PRACH should be considered as short control signaling. Other signal such as CSI-RS and SRS can be further discussed. 

Proposal 3: Transmission of SSB/RACH within an acquired COT after LBT success is not counted into 10% limitation within 100ms observation period.   
Omni-directional and Directional LBT 
Omni-directional or directional LBT was also discussed during SI phase. There are certain limitations associated with LBT in the following scenarios:

· Highly directional communication where substantial spectrum reuse can be achieved when Tx and Rx beamforming are used, or the transmitter cannot infer the interference at the receiver due to the highly directional nature of the interference.
· Hidden nodes: where transmitter does not detect the same level of channel occupancy as the receiver.

Based on the directionality of the transmission, both omni-directional LBT and directional LBT should be considered.  In EN 302 567 v2.1.21, transmit EIRP is part of the CCA check thread hold calculation.  
· “CCA Check shall be -80 dBm  + 10 × log10 (Operating Channel Bandwidth (in MHz)) + 10 × log10 (Pmax / Pout) (Pmax and Pout in W e.i.r.p.) where Pout is the RF output power (EIRP) and Pmax is the RF output power limit defined in clause 4.2.2.1. ” 

With omni-directional LBT, the gNB listens and performs CCA with a fixed antenna that may be omni-direction or quasi-omnidirectional. The listening antenna is typically not the same as the transmitting antennas and may have a different direction, gain and/or beamwidth. Therefore, the transmit EIRP Pout should include maximum Tx power plus explicitly calculated beam forming gain. For example, if the equipment has 32 antennas, each with 0dBi antenna element gain, and 25dBm total Tx power, Pout = 25 + 10*log10(32) = 40dBm EIRP. 

For directional LBT, rather than performing CCA with the omni-directional antenna, the gNB/UE uses the intended Tx beam for CCA i.e. it listens and transmits on the same beam. In this case, beamforming gain is already included during the CCA sensing, with beam correspondence, the transmit EIRP only need to include maximum Tx power. For example, if the equipment has 32 antennas, each with 0dBi antenna element gain, and 25dBm total tx power, Pout = 25dBm in the calculation equation as beamforming gain is already included in sensing.  

Proposal 4: Both omni-directional and directional LBT is supported. 
· For omni-directional LBT, Pout is calculated from Tx power + potential beam forming gain.  One omni-directional LBT beam coverall all transmission beams. 
For directional LBT, Pout is calculated from the Tx power with Rx/Tx beam correspondence. The LBT beam should be used as the transmission beam. 

Proposal 5: Perform directional or omni-directional LBT at the beginning of COT with sensing beam(s) that covers all TDM beams and with no LBT before each beam switching in the middle of COT

COT sharing  
When LBT mode is used, whether a responding device should use a Cat 2 LBT to share the COT remain open. Unlike EN 301 893 where maximum gap of 16us is specified, the language used in EN 302 567 v2.1.21 does not put a hard limitation. Instead, a generic language is used as: 
“An equipment (initiating or not initiating transmission), upon correct reception of a packet which was intended for this equipment, can skip the CCA Check, and immediately proceed with the transmission in response to received frames. A consecutive sequence of transmissions by the equipment, without a new CCA Check, shall not exceed the 5 ms Channel Occupancy Time as defined in step 5) above.”

In 802.11ad, SIFS time is 3us, which is extremely small. In addition, one shot CAT2 LBT is not well defined either in EN 302 567. Since RAN1 agreed that any gap is counted into the maximum 5ms COT, we recommend not to introduce a maximum gap in the COT sharing where responding equipment can skip CCA check. As a result, there should be no CAT2 LBT either in COT sharing.  

Proposal 6: Regulation is ambiguous on the max gap duration in COT sharing without LBT. Since any gap is counted into 5ms COT, no gap limitation needs to be specified.  

Long term sensing  
RSSI and channel occupancy measurement has been adopted in Rel-13 LAA and NR-U. RSSI measurements provide a sense of the overall medium condition of the unlicensed band usage, including the effect from different technologies. The report of RSSI can be used to selectively enable receiver assisted channel access or choose another channel and BWP for operation.    
Proposal 7: Consider using RSSI and channel occupancy for long term sensing.  
Conclusion
 Proposal 1:  LBT bandwidth is channel bandwidth, and ED thread hold is calculated based on channel bandwidth, following EN 302 567 v2.1.21. 

Proposal 2:  For DL, at least SSB should be considered as short control signaling. For UL, at least PRACH should be considered as short control signaling. Other signal can be further discussed or can be configured by network. 

Proposal 3: Transmission of SSB/RACH within an acquired COT after LBT success is not counted into 10% limitation within 100ms observation period.   

Proposal 4: Both omni-directional and directional LBT is supported. 
· For omni-directional LBT, Pout is calculated from Tx power + potential beam forming gain.  One omni-directional LBT beam coverall all transmission beams. 
For directional LBT, Pout is calculated from the Tx power with Rx/Tx beam correspondence. The LBT beam should be used as the transmission beam. 

Proposal 5: Perform directional or omni-directional LBT at the beginning of COT with sensing beam(s) that covers all TDM beams and with no LBT before each beam switching in the middle of COT

Proposal 6: Regulation is ambiguous on the max gap duration in COT sharing without LBT. Since any gap is counted into 5ms COT, no gap limitation needs to be specified.  

Proposal 7: Consider using RSSI and channel occupancy for long term sensing.  
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Up to 5ms COT transmission 



COT is obtained after LBT success, 
data and SSB transmission within the COT duration.  



SSB transmission is not counted into 10% short control signaling limit 



LBT success  











