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Introduction
In last RAN4 #95-e meeting, two WFs [1][2] on enhanced BC were discussed for SSB based eBC and CSI-RS based BC. The WF on CSI-RS test configuration and sent LS to RAN1 for the clear understanding on the CSI-RS only test mechanism. However, RAN4 do not make consensus on the SSB based enhanced BC test configuration and test applicability rule as follow
· Issue 1. SSB-Based BC enhancement
· WF1: Beam correspondence requirement based on SSB-only
· Alt 1: ∆p = 0 dB (LGE, Qualcomm, NTT DOCOMO, Samsung, Nokia, Sony, OPPO, Ericsson, [Intel])
· Alt 2: 0 < ∆p ≤ 3 dB (Futurewei, Huawei, Apple)
· WF2: How to define the applicability rule for peak direction:
· Alt 1: Applicable for both ∆p = 0 dB and ∆p > 0
· all of the remaining FR2 RF requirements in Rel-16 shall continue to be defined based on the Rel-15 side conditions (i.e. both SSB and CSI-RS signals are present during beam peak search and spherical coverage measurements)  increase BC test for ∆p > 0
· Alt 2: Applicable for ∆p = 0 dB
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· The single beam peak direction for other UL tests shall be determined by the single Rel-16 BC which is to be tested according to applicability rule
· Alt 3: Applicable for ∆p = 0 dB
· If UE support eBC in Rel-16 and passes the requirements, then the BC requirement in Rel-15 will be skipped
· Alt 4: Applicable for both ∆p = 0 dB and ∆p > 0 
· Need to satisfy separate BC test if eBC requirements in Rel-16 is not same as Rel-15. 
· Alt 5:  No separate consideration necessary. Beam peak direction will automatically be determined from test skipping (or hierarchy) rules. If the UE supports multiple variants of BC, it is assumed the UE can meet all its requirements with any of the associated side conditions. 
· WF3: Test case applicability
· Alt 1
· If RAN4 agrees to introduce beam correspondence based on SSB with relaxation, Rel-15 tests cannot be skipped since the performance is different between Rel-15 and Rel-16. Potential test case reduction techniques can be further discussed
· Alt 2
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
· Alt 3
· If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
· If the UE supports both types of RS-sets for Rel-16 BC, one UL representative test (e.g. min peak EIRP testing) using the second RS set is additionally conducted.

In this contribution, we share our views to complete the SSB based BC test applicability rule and propose UE feature for eBC requirements in rel-16.

Discussion
Clarification on the SSB based eBC capability requirements to rel-16 UE
In rel-15, RAN4 specified BC requirements based on both SSB& CSI-RS configured beam correspondence requirements. And the BC requirements is mandatory with capability in UE feature list in rel-15.
However, currently RAN4 try to specify enhanced BC capability in rel-16. The Rel-16 UE can report the enhanced BC capability signaling to gNB. Then gNB will be operated beam management based on the eBC capability of the UE.
In WF1, some companies provide their simulation view with ∆p > 0. However, we believe that it will be solve to decide the restricted side condition with narrow beam for SSB-based eBC.
If Rel-16 UE report SSB-based eBC capability, then gNB can configure with some narrow beam with SSB configuration. It is up to UE implementation issue to increase the opportunity of measurements to measure the Rx beam according to SSB measurements and CSI-RS measurements.
So, the performance degradation would be raised but it is controllable as UE implementations for measurements of RS.
Therefore, RAN4 shall decide the side conditions to keep existing BC requirements in Rel-15. Then RAN4 can skipped the rel-15 BC requirements for rel-16 UE.
Hence, we prefer in Alt 1: ∆p = 0 dB in WF1.
Observation1: Alt 1: ∆p = 0 dB is majority view in last RAN4 meeting and it could be resolved by UE implementation to increase measurement opportunity for SSB-based eBC.
Based on this we provide our view as follow.
Proposal 1: RAN4 can specify the SSB based eBC requirements same as the Rel-15 BC requirements.

For the WF2 on the test applicability rule for peak direction, we believe that combination of Alt 2 and Alt 3 are best solution to decide test applicability rule.
The Alt.1 & Alt.4 in WF2 will be increase OTA test time, Alt 5 is also need to additional test time to verify the multiple variants of BC.
Based on this we propose Proposal2 as follow
Proposal 2: RAN4 should adopt Alt. 2 and Alt.3 in WF2 to determine eBC test applicability rule.

For the WF3 on the test case applicability, the Alt 3 will be increase OTA test time for the one UL representative test (e.g. min peak EIRP testing) using the second RS set is additionally conducted. We believe this is not preferable test cases and the UE do not mandate to satisfy the all of eBC requirements for Rel-16 UE.
Proposal 3: It is not necessary to define UL representative test using 2nd RS set for Alt.3 in WF3


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 as mandatory with capability. And the target in enhanced BC in rel-16 just improve the side conditions and keep the EIRP (peak and spherical) requirements. 
Observation2: The target of eBC in Rel-16 is to improve the side conditions and keep the same EIRP requirements in Rel-15.

For the UE capability signaling of eBC, maybe there are 3 candidate option as follow.
· Option 1: Report both SSB-based and CSI-RS based eBC capabilities are signaled.
· Option 2: Report either SSB-based or CSI-RS based eBC capability is signaled.
· Option 3: Not report the eBC capability
For the option1 case, it is unclear how to test the NR RF core requirements as mentioned [3]. So, RAN4 need to define how to choose the single beam peak direction to apply the min. UE RF core requirements. Simple way is that both eBC requirements will be specified in Rel-16. But either eBC capability will be reported gNB as option2. Then the Min. RF requirement will be versified as single beam peak direction when the UE reported eBC capability. Also the existing BC requirements in rel-15 can be skipped.
For the option 3 case, the UE only support legacy rel-15 BC requirements and do not support additional eBC requirements in rel-16. Then, the UE is categorized as rel-15 UE and the UE is not a Rel-16 UE. So only the legacy BC requirements in Rel-15 will be applied to the UE.
If UE support rel-16, then, the UE need to meet the rel-16 enhanced BC requirements. The UE passed the eBC capability in Rel-16, then the UE skip the Rel-15 BC requirement as mentioned in WF [4]. However do not need two times of testing (only either capability for SSB-only or CSI-RS only in rel-16 will be verified). 
Based on this we propose as follow 
Proposal 4: Enhance BC in rel-16 shall be optional. 

Conclusion
In this paper, we provide our view on enhanced BC requirements in rel-16 as follow
Proposal 1: RAN4 can specify the SSB based eBC requirements same as the Rel-15 BC requirements.
Proposal 2: RAN4 should adopt Alt. 2 and Alt.3 in WF2 to determine eBC test applicability rule.
Proposal 3: It is not necessary to define UL representative test using 2nd RS set for Alt.3 in WF3.
Proposal 4: Enhance BC in rel-16 shall be optional. 
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