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Introduction
In last RAN #86 meeting, WF [5] on enhanced BC was agreed as below
· 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 
In this contribution, we share our views on the rel-16 enhancement of the beam correspondence requirement.
Discussion
SSB based BC and/or CSI-RS based BC
In rel-15, RAN4 specified both SSB& CSI-RS based beam correspondence requirements. 
However, some operators and NW vendors prefer to specify additional beam correspondence requirements based on SSB resource since SSB will be used for initial beam tracking and beam connection between gNB and UE at FR2.
However, essential BC requirements should guarantee the Tx/Rx beam reciprocity regardless of NW operation.
UE’s Tx/Rx reciprocity is verified based on narrow beam to receive data signal not the broadcast data and and sync.data. Also common UE’s beam management will consider with CSI-RS resource. 
So it is quite burden to manage beam tracking skill and beam sweeping methodology by both SSB resource and CSI-RS resource in UE perspective. Also the increased OTA test time will be raised high cost UE.
Furthermore the peak & spherical EIRP requirements by SSB only resource in rel-16 could not guarantee whether or keep the existing EIRP requirements in rel-15. RAN4 would be needed to further study for beam refinement procedure from wide beam to narrow beam to keep the rel-15 EIRP levels. It is quite difficult to the restricted time schedule in rel-16.
Based on these anlaysis, we provide our observation as follow

Observation1: The new EIRP requirements by SSB based enhanced BC could not guarantee the existing EIRP requirements for BC in rel-15.
Observation2: It is quite burden to specify both SSB based eBC and CSI-RS based eBC in rel-16 since the expected OTA test time will be raised some high cost UE. 

Also, if RAN4 consider SSB only based BC requirements, it means that SSB only used for idle mode and connected mode with narrow beam. Then SSB 64-resource with 120 kHz SCS will be allocated in almost 4ms. So it is not real use case in real field as common resource.
So, we propose as follow
Proposal 1: RAN4 only specified CSI-RS resource based enhanced BC requirements to reduce OTA test time and keep the current EIRP (peak and spherical) in rel-15 without any new signaling and measurements. 

Open issues for CSI-RS based enhanced BC in rel-16 
CSI-RS based BC test configuration in rel-16
The preferred parameters are shown as green highlighted in Table 1.
	 Parameter
	Value

	P1 CSI-RS periodicity
	Alt.1: P1 CSI-RS is configured with [TBD] ms periodicity, the QCL (qcl-TypeD) relation is configured as ‘SSB’
Alt.2: P1 CSI-RS is not configured; instead aperiodic P2 CSI-RS can be considered if necessary. If P2 CSI-RS is supported, its qcl-TypeD is ‘SSB’ [2]
Alt.3: P1 CSI-RS is configured with [TBD] ms periodicity, the QCL (qcl-TypeD) relation is configured as ‘none’

	P3 CSI-RS repetitions per resource set
	Alt. 1: maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand
Alt. 2: 8

	P3 CSI-RS configuration repetition
	On

	P3 CSI-RS trigger
	Alt.1: once P1 CSI-RS is finished
Alt.2: once every SSB cycle (20 ms) if P1 CSI-RS is not configured
* The test time for Alt.1 is assumed less than or equal to Alt.2

	Tracking CSI-RS periodicity
	reuse Rel-15
60 kHz SCS: 40 slots for CSI-RS resources 1 and 2
120 kHz SCS: 80 slots for CSI-RS resources 1 and 2

	P3 CSI-RS QCL info
	Alt.1: Type D to P1 CSI-RS
Alt.2:
If P2 CSI-RS is transmitted;
- Type A to TRS
- Type D to P2 CSI-RS
Otherwise;
- Type C to SSB 
- Type D to SSB

	P1 CSI-RS QCL info
	Alt.1: P1 CSI-RS is transmitted and the QCL relation is configured as ‘SSB’ [14]
Alt.2: P1 CSI-RS is not transmitted [2]
Alt.3: P1 CSI-RS is transmitted and the QCL relation is configured as ‘none’



Also the preferred side conditions are shown with green highlighted as follow
· How to achieve “CSI-RS only” condition
· Method 1: DUT is configured with an active BWP containing no SSB
· Method-3: SSB and CSI-RS are present, but SSB’s PSD is back-off by XdB from CSI-RS
· X will be chosen during the RAN4#94 meeting
· A single method will be chosen during the RAN4 #94 meeting
· CSI-RS min SNR level:
· Alt1: 6 dB
· Alt2: same as SNR chosen for SSB in SSB-only BC test
· After stabilizing the configuration and requirement structure and confirming the feasibility, the optionality of this requirement can be discussed 

 Rel-16 enhancement BC UE capability
Basically, rel-16 enhanced beam correspondence requirements will be applied from rel-16. But basic beam correspondence requirements already specified in rel-15 using both SSB and CSI-RS configurations. And the target in rel-16 just improve the side conditions and keep the EIRP (peak and spherical) requirements. 
So if UE support rel-16, then, the UE need to meet the rel-16 enhanced BC requirements. Then rel-15 BC requirement will be skipped as mentioned in WF [2]. However do not need two times of testing (for SSB-only and CSI-RS only). 
The UE only satisfy the CSI-RS based BC requirements.
Based on this we propose as follow 
Proposal 2: Enhanced Beam Correspondence in rel-16 shall be optional. If UE support rel-16, then, the UE need to meet the enhanced BC requirements with updated side conditions. Then the BC requirement in rel-15 will be skipped as mentioned in WF [2]. The UE only satisfy the CSI-RS based BC requirements.

Conclusion
In this paper, we provide our view on enhenced BC requirements in rel-16 as follow
Observation1: The new EIRP requirements by SSB based enhanced BC could not guarantee the existing EIRP requirements for BC in rel-15.
Observation2: It is quite burden to specify both SSB based eBC and CSI-RS based eBC in rel-16 since the expected OTA test time will be raised some high cost UE. 
So, we propose as follow
Proposal 1: RAN4 only specified CSI-RS resource based enhanced BC requirements to reduce OTA test time and keep the current EIRP (peak and spherical) in rel-15 without any new signaling and measurements. 
Proposal 2: Enhanced Beam Correspondence in rel-16 shall be optional. If UE support rel-16, then, the UE need to meet the enhanced BC requirements with updated side conditions. Then the BC requirement in rel-15 will be skipped as mentioned in WF [2]. The UE only satisfy the CSI-RS based BC requirements.
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