[bookmark: Title][bookmark: DocumentFor][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 106bis-e 	R4-2305095
Online, April 17 – April 26, 2023


Source: 	vivo
Title: 	Discussion on beam type and requirement of beam correspondence
Agenda Item:	5.7.3.2
Document for:	Approval
1. Introduction
In [1], several options for requirement design were captured:
· Option 1: Do not specify the min peak EIRP requirements + Same spherical coverage as RRC_Connected mode 
· Option 2: Lower than the min peak EIRP of RRC_Connected mode + Same spherical coverage as RRC_Connected mode
· Option 3: Same as min peak EIRP of RRC_Connected mode + Same spherical coverage as RRC_Connected mode
In this contribution, we provide our views on the requirement design.
2. Discussion
2.1 Beam type and RF requirement 
The beam type issue has been discussed for a long time but hard to be concluded because it is really an implementation specific issue. To further validate whether the fine beam is necessary for msg1, we perform a simulation to show the misdetection of msg1 between rough beam and fine beam. The simulation results are shown in below:

[image: ]
Figure 1 Misdetection of msg1 between rough beam and fine beam

Considering that beam sweeping is not considered in msg1, which means UE cannot ensure transmit the msg 1 on the best correspondence beam, and a random beam that can receive SSB may be used which may also lead to fail reception at BS side. The results show that the rough beam even have better performance on misdetection under the assumption.

Observation 1: The Rough beam is enough to finish initial access in some scenario, whether rough beam is used or not is a UE implantation issue.

Based on this, we still insist that the requirement should accommodate both rough beam and fine beam. 

Proposal 1: The RF requirement should accommodate both rough beam and fine beam.

For different beam type, the main difference in requirement is the min peak EIRP, which is already considered as 7 dB in RRM spec, so if the min peak EIRP need to be defined, 7dB relaxation is need. As for the spherical coverage, reuse the legacy requirement is meaningful to guarantee the minimum UE performance. 

Proposal 2: RF requirement can be defined as:
· Option 1: Do not specify the min peak EIRP requirements + Same spherical coverage as RRC_Connected mode 
· Option 2: 7 dB lower than the min peak EIRP of RRC_Connected mode + Same spherical coverage as RRC_Connected mode

2.2 Side condition
Another issue related beam type is side condition. The legacy side condition for beam correspondence in RRC_CONNECTED state is:

Table 1: Conditions for SSB based L1-RSRP measurements for beam correspondence
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 120 kHz
	

	All angles Note 1
	n257
	-93.2
	≥6

	
	n258
	-93.2
	

	
	n261
	-93.2
	

	NOTE 1:	Void
NOTE 2:	Values specified at the radiated requirements reference point to give minimum SSB Ês/Iot, with no applied noise.



It is noted that the 6dB SNR is defined based on that only fine beam is considered, but if the rough beam also exists in initial access, this low SNR will cause UE cannot find any rough beam, so to accommodate different beam type, the SNR should be relaxed 7 dB also.

Proposal 3: The SSB minimum SNR should be relaxed 7 dB to align with the gain difference in TS 38.133.
3. Conclusion
In this contribution, we provide our view on beam type and related RF requirement:

Observation 1: The Rough beam is enough to finish initial access in some scenario, whether rough beam is used or not is a UE implantation issue.

Proposal 1: The RF requirement should accommodate both rough beam and fine beam.

Proposal 2: RF requirement can be defined as:
· Option 1: Do not specify the min peak EIRP requirements + Same spherical coverage as RRC_Connected mode 
· Option 2: 7 dB lower than the min peak EIRP of RRC_Connected mode + Same spherical coverage as RRC_Connected mode

Proposal 3: The SSB minimum SNR should be relaxed 7 dB to align with the gain difference in TS 38.133.
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5. Annex
Table 1A simulation assumptions
	Parameter 
	Values 

	Carrier Frequency 
	28GHz 

	System bandwidth 
	100MHz 

	Subcarrier spacing
	120kHz

	UE TX power 
	23dBm 

	Channel model
	CDL-A (DS 100ns)

	UE speed 
	30km/h for O2O

	ISD
	200m

	BS antenna configuration
	(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1)

	UE antenna configuration
	(M, N, P, Mg, Ng) = (1, 4, 2, 1, 1) for fine beam
(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1) for rough beam

	UE array orientation
	Spherical angles  and  in global coordinate system is uniformly distributed in [0,] and [].

	PRACH format
	B4
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