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1. Introduction
In the last meeting, the reply LS for the RAN1 LS “LS on sensing beam selection” [1] was discussed. LBT requirements are raised and no agreements were reached. This contribution further discusses the LBT issue.
2. LBT requirement
2.1 General
LBT requirements are defined for LAA, eLAA and NR-U [6] - [10] according to the channel access procedures defined in TS 37.213. LBT is mandatory for LAA, eLAA and NR-U. For 71GHz WI, LBT is not always mandatory for all of the regulations. But the requirements still should be defined in RAN4, otherwise when LBT is requested there’s no means to know if BS and UE implement the function correctly. So we have the below observation.
Observation 1: LBT requirements belong to the core part of 71 GHz WI. 
LBT requirements are defined in the two separate specifications TS 37.107 and TS 37.106 for BS and UE but these two specifications are not included in the WID. So we have the following proposal,
Proposal 1: Update the 71GHz WID to include TS 37.107 and TS 37.106 in the list of the impacted specifications.
It should go to the plenary to make the decision. RAN4 can discuss the technical issues in order to not delay the WI much.
2.2 LBT requirement for BS and UE
In ETSI EN 302 567 V2.2.1 [12], 4.2.5 defines the requirement for LBT. RAN1 makes it more specific for NR as shown in the running CR for TS 37.213. The followings are copied from the running CR [5],
===========================
[bookmark: _Toc90480715]4.4.1	Type 1 channel access procedures
This clause describes channel access procedures to be performed by a gNB/UE where the time duration spanned by the sensing slots that are sensed to be idle before a transmission(s) is random based on a fixed contention window size. The clause is applicable to any transmission initiating a channel occupancy by the gNB/UE.
………………..
The defer duration is that ends with a sensing slot of a duration  for performing as least a single measurement to determine whether the channel is idle.
A gNB/UE shall not transmit on a channel for a Channel Occupancy Time that exceeds .
……………..

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
====================
So if the LAA approach is also followed as agreed in the WF [8], there’re the following parameters need to be decided for the requirements.
For BS:
· LBT measurement bandwidth
· Energy detection threshold
· Maximum channel occupancy time
For UE:
· LBT measurement bandwidth
· Energy detection threshold
· Detection timing
For the LBT BW, 400MHz is supported for every SCS, we propose to use 400MHz as the LBT BW. For the EDT level, the threshold level can be set to the most stringent level for the worst case, i.e. assuming Pout = Pmax. As mentioned in the RAN1 running CR, Pout is EIRP level so LBT requirement should be defined as a directional requirement. When BW is 400MHz, the threshold is set to be -54 dBm. For the detection timing, the maximum channel occupancy time is 5ms, the detection time is defer duration as 8us. So the preliminary proposal for BS and UE LBT channel access parameters are proposed as the following tables,
Table 1: Channel access parameters for PDSCH
	Parameter
	Unit
	Value

	LBT measurement bandwidth
	MHz
	[400]

	Energy detection threshold
	[dBm/400 MHz]
	[] or X

	Maximum channel occupancy time
	ms
	5

	NOTE: The specific value X is declared by the vendor.



Table 2: Channel access parameters for PUSCH
	Parameter
	Unit
	Value

	LBT measurement bandwidth (BW)
	MHz
	[400]

	Energy detection threshold
	dBm/BW 
	[-54]

	Detection timing
	microseconds
	8



Proposal 2: The channel access parameters use Table 1 and Table 2 to define BS/UE LBT requirements.
As the requirements are directional, the number of the beam directions should be discussed. In our understanding, BS can use the declaration approach as it’s used for many FR2 requirements such as EIRP, EIS, etc. For UE, there may be some consideration of spherical coverage. However, spherical coverage requirements and test are very complicated and high cost. More discussion is needed if one or several directions similar with BS declaration approach can be sufficient.
Observation 2: BS LBT requirements directions can be defined based on declaration. UE approach needs more discussion.
Two draft CRs [13] [14] are provided for discussion.
3. Summary
This contribution further discusses the LBT requirement for 71GHz WI. We have the following proposals and observations.
Observation 1: LBT requirements belong to the core part of 71 GHz WI. 
Proposal 1: Update the 71GHz WID to include TS 37.107 and TS 37.106 in the list of the impacted specifications.
Proposal 2: The channel access parameters use Table 1 and Table 2 to define BS/UE LBT requirements.
Observation 2: BS LBT requirements directions can be defined based on declaration. UE approach needs more discussion.
Two draft CRs [13] [14] are provided for discussion.
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