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1. Introduction
“LS on sensing beam selection” [1] from RAN1 was sent to RAN4 to ask RAN4 to make the decision on how to guarantee sensing beam(s) “covers” the transmission beam(s) and define the requirement and test procedure. This contribution provides our analysis and proposals. A draft reply LS is also attached in the Annex for discussion.
2. LBT requirement
2.1 General
In the LS [1], RAN1 asks RAN4 to consider the three cases. One case is for gNB, the other two cases are for UE.
· Selecting sensing beam at the gNB
· Selecting sensing beam at the UE when UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· Selecting sensing beam at the UE when UE uses a different beam for sensing than the beam used for transmission, 
For how to guarantee sensing beam(s) “covers” the transmission beam(s), there are 6 alternatives in RAN1 discussion. As BS and UE implementation are different, they can be analysed and discussed separately.
For BS, gNB can choose wide beam or narrow beam to be the sensing beam according to the detection capability. According to the different implementation capability, the sensing beam’s beam width may be wider than the transmission beam or may be the same width. The gain of sensing beam and transmission beam for different directions may also have many capabilities according to the implementation and capability. In our understanding, as long as the LBT feature can be achieved correctly, the requirement or test shouldn’t limit the gNB implementation. So we have the following proposal for BS.
Proposal 1: Selecting sensing beam at the gNB is up to gNB’s implementation.
For UE, we have the same understanding that UE can choose the same width or different width of the sensing beam and transmission team according to UE capability and implementation. So the similar proposal is proposed for UE.
Proposal 2: Selecting sensing beam at UE is up to UE’s implementation.
For the concerns from RAN1 that sensing beam may not cover transmission beam, our understanding is that UE or gNB LBT requirement can be defined in RAN4 to avoid the situation.
Observation 1: RAN4 should define LBT requirement and test procedure to guarantee the sensing beam covers transmission beam.
2.2 LBT requirement for BS and UE
For the energy detection threshold level, the equation used in RAN1 discussion is 

Where Pmax and Pout is EIRP level. Therefore, LBT requirement should be defined as a directional requirement.
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 more stringent level, i.e. assuming Pout = Pmax. Then when BW is 400MHz, the threshold is set to be -54 dBm. For the detection timing, the maximum channel occupancy time for PDSCH is 5ms, the detection timing for PUSCH is 5us. 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
	5



Proposal 3: The channel access parameters use Table 1 and Table 2 to define BS/UE LBT requirements.
As the requirements are directional, how many directions should be discussed. In our understanding, BS can use the declaration approach. UE may need to be tested for the whole spherical coverage. More than [50%] of the spherical coverage should be covered for the LBT performance. Two draft CRs [6] [7] are provided for discussion.
3. Reply LS to RAN1
For the reply LS to RAN1, our understanding is that RAN1 concerns if sensing beam can cover the transmission beam. How RAN4 define the requirement is up to RAN4 decision. The followings can be captured in the reply LS to RAN1.
Proposal 4: The following information can be captured in the reply LS to RAN1.
1. Selecting sensing beam at the gNB is up to gNB’s implementation.
1. Selecting sensing beam at UE is up to UE’s implementation.
1. RAN4 will define LBT requirements and test procedures for both gNB (in TS 37.107) and UE (in TS 37.106) to guarantee the sensing beam covers transmission beam.
A draft LS is attached in the annex for discussion.
4. Summary
The LBT requirement for 71 GHz and how to reply to RAN1 LS on sensing beam are discussed in this contribution. We have the following proposals:
Proposal 1: Selecting sensing beam at the gNB is up to gNB’s implementation.
Proposal 2: Selecting sensing beam at UE is up to UE’s implementation.
Observation 1: RAN4 should define LBT requirement and test procedure to guarantee the sensing beam covers transmission beam.
Proposal 3: The channel access parameters use Table 1 and Table 2 to define BS/UE LBT requirements.
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
	5


Proposal 4: The following information can be captured in the reply LS to RAN1.
1) Selecting sensing beam at the gNB is up to gNB’s implementation.
2) Selecting sensing beam at UE is up to UE’s implementation.
3) RAN4 will define LBT requirements and test procedures for both gNB (in TS 37.107) and UE (in TS 37.106) to guarantee the sensing beam covers transmission beam.
A draft LS is also attached in the annex for discussion.
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1. Overall description
RAN4 would like to thank RAN1 for the LS to RAN1 on sensing beam selection R4-2200045 (R1-2112806). RAN4 discussed the issue of sensing beam “covers” transmission beam, and have the following understanding. 
1) Selecting sensing beam at the gNB is up to gNB’s implementation.
2) Selecting sensing beam at UE is up to UE’s implementation.
3) RAN4 will define LBT requirements and test procedures for both gNB (in TS 37.107) and UE (in TS 37.106) to guarantee the sensing beam covers transmission beam.

2. Actions
To RAN1 group:
ACTION: 	RAN4 respectfully asks RAN1 to take the above information into account.

3. Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #102-e	21th February – 3rd March 2022 	Online, E-meeting
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