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Introduction
For enhancement of BC is one of major target in rel-16 NR enhancement of UE RF requirements. In last RAN4 meeting, RAN4 agreed WF[1] on enhanced BC as following discussion point. 
· Study performance difference of BC based on SSB only vs. BC based on CSI-RS only
· The definition of QCL info is FFS
· Signaling aspects for the enhanced beam correspondence in Rel-16 are FFS

In this contribution, we share our views on the rel-16 enhancement of the beam correspondence requirement.
Discussion
Scope of enhanced BC in rel-16
In last RAN4 meeting, RAN4 agreed to complete the side conditions of BC in rel-15 using both SSB and CSI-RS with high SNR levels.
The revised WID for enhanced RF requirements [2] as mentioned below
· Objective of enhanced Beam correspondence

· FR2 UE Beam Correspondence requirements to ensure that UE performs beam correspondence based on DL reference signal (SSB or CSI-RS) configured by the network [RAN4]
· This work is started after RAN#84 when the Rel-15 Beam Correspondence requirements are completed
· UE capability for supporting SSB based on BC and/or CSI-RS based on BC will be further discussed in WI phase.
· These requirements are only valid from Rel-16 onwards

However, in agreed WF[2], mentioned that need two times of testing when satisfy EIRP (peak and spherical) requirements with updated side conditions and/or configuration to be defined in rel-16 for both BC bit-0 and bit-1 UE.

· If UE support Rel-16 BC and UE is Rel-15 BC bit-1 UE,
· UE test EIRP (peak and spherical) requirement based on UE autonomous BC with updated side condition and/or configuration to be defined in Rel-16; 
· If passed, Rel-15 EIRP (peak and spherical) requirement can be skipped. But two times of testing (for SSB-only and CSI-RS only) are needed.
· Alt.1: If UE support Rel-16 BC and UE is Rel-15 BC bit-0 UE,
· It is invalid scenario and this is not allowed
· Alt.2: If UE support Rel-16 BC and UE is Rel-15 BC bit-0 UE,
· UE test EIRP (peak and spherical) requirement based on UL beam sweeping assistance with updated side conditions and/or configuration to be defined in Rel-16;
· UE test beam correspondence tolerance with updated side condition and/or configuration to be defined in Rel-16;
· If passed, Rel-15 EIRP (peak and spherical) requirement can be skipped. But two times of testing (for SSB-only and CSI-RS only) are needed.

Generally, we believe that both SSB-only and CSI-RS only are not need to specify in rel-16 based on the latest WID on enhancement of UE RF requirements since SSB only and/or CSI-RS only will be considered for enhanced BC requirements in rel-16. It means only one resource based BC requirements is possible solution not mandate define both configurations.
RAN1 considered either SSB and/or CSI-RS will be used for beam management scheme however explicit definition of their use cases and beam width was not clearly specified. But generally SSB resource are gNB specific information and CSI-RS resource are UE specific information to receive wanted signals with fine beam.
Observation1: Generally SSB resource are common resource information and CSI-RS resource are UE specific information for received signals with narrow beam.
Observation2: From the latest WID, It is not block to specify only one resource based enhanced BC requirements such as SSB only or CSI-RS only. 
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. Furthermore the current EIRP in rel-15 could not guarantee whether or keep the existing peak and spherical EIRP. RAN4 need to study for some 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. 
Observation3: If RAN4 keep current EIRP (peak and spherical) in rel-15, SSB only based BC requirements is not realistic use case. However, CSI-RS only based BC requirements will be allocated to the dedicated UE specific.
So, we propose as follow
Proposal 1: To keep the current EIRP (peak and spherical) in rel-15, RAN4 only consider CSI-RS based BC requirements with update side condition.

Open issues for enhanced BC in rel-16 
QCL information in rel-16
For CSI-RS only based BC requirements, RAN4 has two options
· Option1: SSB configuration with typeD will be used for CSI-RS QCL info.
· Option2: Hieratical CSI-RS configuration with typeD will be used for CSI-RS QCL info
We slightly prefer to use option1 compare to option2. Reuse is one of simple solution in current status. Option2 is need more time to address how to configure the hieratical CSI-RS configurations 
 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 enheced BC requirements in rel-16 as follow
Observation1: Generally SSB resource are gNB specific information and CSI-RS resource are UE specific information for received signals with narrow beam.
Observation2: From the latest WID, It is not block to specify only one resource based enhanced BC requirements such as SSB only or CSI-RS only. 
Observation3: If RAN4 keep current EIRP (peak and spherical) in rel-15, SSB only based BC requirements is not realistic use case. However, CSI-RS only based BC requirements will be allocated to the dedicated UE specific.
So, we propose as follow
Proposal 1: To keep the current EIRP (peak and spherical) in rel-15, RAN4 only consider CSI-RS based BC requirements with update side condition.
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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