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1 Introduction
Measurement based beam correspondence has been discussed in several meetings and in RAN#86 the WF [1] was approved in which this topic will be continue discussed in RAN4. 

	· RAN4 continue discuss the SSB based BC and CSI-RS based BC test cases based on Rel-15 features without consideration on any new signalling or measurement. 
· For BC performance enhancement for both bit #0 and bit #1 UE, RAN4 may continue discussing the additional performance enhancement and test configuration enhancement by utilizing the existing UE measurement including RSRP and/or L1-SINR 
· RAN4 may also consider the initial access for additional beam correspondence enhancement in Rel-16 timeframe 


This paper discusses on this issues.
2 Discussion
2.1 Beam correspondence feature and the requirements
In Rel-15, beam correspondence is defined as mandatory feature, however, it divides UE into two cases, i.e. beam correspondence without beam sweeping (beamCorrespondenceWithoutUL-BeamSweeping) and beam correspondence with beam sweeping (uplinkBeamManagement). Correspondingly, Ran4 requirements are divided into two cases as below table. UE is required to meet either case 1 or case 2. Also, it should be noticed that no matter which case, the beam correspondence can only be guaranteed under SINR≥6dB condition. 

	
	Beam correspondence
	Beam sweeping
	RAN4 requirements
	SINR condition

	Case 1
	Y
	N
	Requirement 1+2
	≥6dB

	Case 2
	Y
	Y
	Requirement 1+2+3
	≥6dB


Observation 1: Rel-15 beam correspondence is a mandatory feature.

Observation 2: UE can declare support of beam correspondence if it meets RAN4 requirements with or without beam sweeping support.

Observation 3: RAN4 requirements are defined under SINR≥6dB conditions.
With above situation, in the real network several issues could be anticipated which also been pointed out in [2][3]. 

· For case 1, what NW can only assume is that this UE has beam correspondence capability when SINR is higher than 6dB and NW can rely on UE BC to select beams. But when SINR is low than 6dB, whether BC can still be available actually depends on UE capability.
· For case 2, UE beam correspondence capability is not as good as case 1 at least in low SINR conditions. NW should realize that beam sweeping is helpful for this UE, but at which situation beam sweeping is necessary depends on UE capability and environmental condition.
Therefore, even beam correspondence is mandatory feature, in real network UE performance might be degraded if NW always rely on UE automatic beam correspondence. Beam sweeping as a supplementary means is important to enhance UE beam selection performance.
Observation 4: UE beam correspondence capability cannot be guaranteed under SINR below 6dB conditions.

Observation 5: Beam sweeping is important to enhance UE beam selection performance in real NW.
Proposal 1: Enhance UE beam selection performance under real NW conditions.
2.2 Environmental condition based enhancement
In order to enhance UE beam selection performance under real NW conditions, certain information sent to NW will be needed.

One possible way as discussed in [2] is that UE reports the L1-SINR and SRS numbers to NW. 
· With the L1-SINR reported, NW could be aware of UE environmental conditions. 

· SRS numbers are helpful to NW to configure UE beam sweeping. 

The potential issue is that NW has no information of the UE’s SINR capability below which the beam correspondence will be not reliable since it is UE implementation specific. What NW can only do is to refer to the RAN4 requirement conditions, i.e. 6dB SINR. If UE reported SINR is lower than 6dB, NW will help UE to do beam sweeping. This works but may not be good enough since for the UEs support beam correspondence without beam sweeping its capability will be always better than 6dB SINR, while other UEs will be lower than 6dB.
Observation 6: The real SINR capability below which beam correspondence is not reliable is UE implementation specific, NW has no knowledge of this.

Observation 7: With the L1-SINR reported, NW could be aware of UE environmental conditions but does not know whether UE beam correspondence capability is reliable or not.
To overcome the issue mentioned above, another possible way is that UE gives indication to NW when in a situation that beam sweeping assistance is deemed necessary. This will be a simple an effective way especially considering UEs have different beam correspondence SINR capabilities. And, about the SRS numbers, without UE reporting NW could use a relatively higher number. Therefore, only the indication of beam sweeping assistance request could be enough.
Observation 8: The environmental condition based enhancement can be achieved by UE simply report UL beam sweeping request indication to NW.
Proposal 2: UE reports the UL beam sweeping request indication when necessary in the NW to realize environmental condition based beam correspondence enhancement.
3 Conclusion
Beam correspondence feature and the requirements
Observation 1: Rel-15 beam correspondence is a mandatory feature.

Observation 2: UE can declare support of beam correspondence if it meets RAN4 requirements with or without beam sweeping support.

Observation 3: RAN4 requirements are defined under SINR≥6dB conditions.
Observation 4: UE beam correspondence capability cannot be guaranteed under SINR below 6dB conditions.

Observation 5: Beam sweeping is important to enhance UE beam selection performance in real NW.
Proposal 1: Enhance UE beam selection performance under real NW conditions.
Environmental condition based enhancement
Observation 6: The real SINR capability below which beam correspondence is not reliable is UE implementation specific, NW has no knowledge of this.

Observation 7: With the L1-SINR reported, NW could be aware of UE environmental conditions but does not know whether UE beam correspondence capability is reliable or not.
Observation 8: The environmental condition based enhancement can be achieved by UE simply report UL beam sweeping request indication to NW.
Proposal 2: UE reports the UL beam sweeping request indication when necessary in the NW to realize environmental condition based beam correspondence enhancement.
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