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1 Introduction
In RAN4#95e, the discussion for SSB-only based BC has not much progress and many issues still keep open and several alternatives are remaining. 
This paper further discuss on these topics.
2 Discussion
2.1 Requirement and test case simplification

Based on the discussion in previous meeting, most of companies believe there is no feasibility issue for the BC test with SSB-only configuration. The major concern and remaining issue is how to enhance the BC while keeping the test case and test time within a reasonable range comparing to Rel-15 BC tests especially considering the BC test under OTA environment actually takes a long time.

Observation 1:       Long test time in addition to Rel-15 BC test is one of the major concern in introducing SSB-only based BC tests.

In our view, the test case simplification can be solved together with the requirement definition. In the agreed WF [1], it is clear that the side condition for BC based on SSB-only is ≥ 6dB which is same as Rel-15 BC SNR condition. The major difference is the reference signals provided, on which aspect the Rel-16 SSB-only BC is tighter than Rel-15 BC since less RS in Rel-16 can be used. 
Observation 2:        Main difference in Rel-16 BC comparing to Rel-15 BC is the reference signals provided considering the SNR level agreed is same.

And in [3], for UE with 4x1 antenna elements and under 6dB SSB SNR level condition, up to 3.4 dB loss is observed for UE with 4 SSB beams and 16 CSI-RS beams, and this loss is reduced to 1dB when the SSB beam number increases to 8 and CSI-RS beams keep 16.
Observation 3:       For UE with 8 SSB Rx beams around 1dB difference is observed if additionally 16 CSI-RS beams are provided, and EIRP loss is reduced when the SSB based Rx beam increases.

In [2], simulation of standard deviation of RSRP measurement with different numbers of RBs and SNR levels are also provided, and it can be found the standard deviation converges to a very small value (around 0.5 dB) whenever the number of REs is larger than 20. One additional point need to be considered is the impact of reference signal periodicity, here it assumes reference signal is always transmitting, which is different from the test condition of SSB-only BC and might cause some additional degradation in the measurement accuracy.

Observation 4:         Standard deviation of RSRP measurement converges to around 0.5 dB when the number of REs provided for measurement is larger than 20 and keep transmitting.

Different views are keep showing in last meeting on how this Rel-16 SSB-only condition will impact the UE measurement accuracy and BC requirements, to solve this issue, further align the simulation assumption and doing simulation is one approach but considering the tight schedule of Rel-16, this might not be a good way.

Even though there is no consensus on the numbers of impact, it might be reasonable to say that there is potential impacts to the UE L1-RSRP measurement and further cause some degradation in BC.
Observation 5:          No consensus has been reached on the number of impacts between only SSB condition and both SSB and CSI-RS condition, further alignment on this issue by simulation seems not possible considering the tight schedule of Rel-16.
With the above reference signal difference and potential impact to BC in mind, from compromise perspective, it might be possible to find a tradeoff between testing time and requirement definition.
If same requirements are adopted for Rel-16 BC as Rel-15, then Rel-16 BC test will be no easier than Rel-15 BC test, UE passes Rel-16 SSB-only based BC is expected to also pass Rel-15 BC test. However, if relaxed requirements are adopted for Rel-16 BC than Rel-15, then it is difficult to make judgement whether UE meet Rel-16 requirement can also meet Rel-15 requirements since both the side condition and requirements are different.
Observation 6:          If same requirements are adopted, Rel-16 BC test will be no easier than Rel-15 BC test, and UE passes Rel-16 SSB-only based BC is expected to also pass Rel-15 BC test. Otherwise, difficult to make judgment between Rel-16 and Rel-15 requirements.

Proposal 1:               From compromise between testing time and requirement perspective, it is proposed to keep Rel-16 SSB-only BC requirements same as Rel-15 BC requirements, and UE pass Rel-16 SSB-only BC tests will skip Rel-15 BC tests.
2.2 Applicability rule for peak direction
To keep the tests aligned in UE status, all other Tx requirements should also be tested with same beam peak or TRP derived from beam correspondence capability.
As discussed in section 2.1, with same requirement and SNR condition defined for Rel-16, UE can be tested with Rel-16 beam correspondence capability and automatically skip Rel-15 BC. Meanwhile, other Tx requirements can also be shifted to the beam peak or TRP derived by Rel-16 BC, since these requirements are same for Rel-15 and Rel-16 and only need to be tested once.
It should also be noticed that even in the condition that different requirements for Rel-16 BC is defined comparing to Rel-15 BC, still other Tx requirement will only need to be tested once under Rel-15 BC, since these requirements are same for Rel-15 and Rel-16.

Observation 7:          For Tx requirements which is same for Rel-16 and Rel-15, can be only tested once regardless of whether Rel-16 BC is same to Rel-15 BC or not.
Proposal 2:               Tx requirements other than BC only need to be tested once, regardless whether Rel-16 BC is same to Rel-15 BC or not.

Proposal 3:               For UEs supporting Rel-16 BC, all other Tx requirements is tested with beam peak or TRP derived by Rel-16 BC and skip Rel-15 tests if beam correspondence requirements are same for Rel-16 and Rel-15, otherwise, only test with beam peak or TRP derived by Rel-15 BC.

2.3 Relation to Rel-15 capability

For the bit-0 and bit-1 defined in Rel-15, our understanding is this depends on how Rel-16 BC requirements are defined. If same SNR condition and same requirements then it is expected that Rel-16 requirements is same or tighter than Rel-15, then UE with bit-0 in Rel-15 should not declare supporting of Rel-16 BC. On the other hand, if the requirements are relaxed in Rel-16 while keep same SNR condition, the Rel-16 capability and Rel-15 bit-0/bit-1 can be independent.
Observation 8:          If no relaxation is defined then in reality Rel-16 requirements is no easier than Rel-15, UE with bit-0 in Rel-15 should not declare supporting of Rel-16 BC.
Observation 9:          If relaxation is defined then Rel-16 capability and Rel-15 bit-0/bit-1 can be independent.
Proposal 4:               If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15, otherwise, Rel-16 BC and Rel-15 BC are independent capability can be declared by both bit 0 and bit 1 UE.

3 Conclusion
Requirement and test case simplification

Observation 1:       Long test time in addition to Rel-15 BC test is one of the major concern in introducing SSB-only based BC tests.

Observation 2:        Main difference in Rel-16 BC comparing to Rel-15 BC is the reference signals provided considering the SNR level agreed is same.

Observation 3:       For UE with 8 SSB Rx beams around 1dB difference is observed if additionally 16 CSI-RS beams are provided, and EIRP loss is reduced when the SSB based Rx beam increases.

Observation 4:         Standard deviation of RSRP measurement converges to around 0.5 dB when the number of REs provided for measurement is larger than 20 and keep transmitting.

Observation 5:          No consensus has been reached on the number of impacts between only SSB condition and both SSB and CSI-RS condition, further alignment on this issue by simulation seems not possible considering the tight schedule of Rel-16.
Observation 6:          If same requirements are adopted, Rel-16 BC test will be no easier than Rel-15 BC test, and UE passes Rel-16 SSB-only based BC is expected to also pass Rel-15 BC test. Otherwise, difficult to make judgment between Rel-16 and Rel-15 requirements.

Proposal 1:               From compromise between testing time and requirement perspective, it is proposed to keep Rel-16 SSB-only BC requirements same as Rel-15 BC requirements, and UE pass Rel-16 SSB-only BC tests will skip Rel-15 BC tests.
Applicability rule for peak direction

Observation 7:          For Tx requirements which is same for Rel-16 and Rel-15, can be only tested once regardless of whether Rel-16 BC is same to Rel-15 BC or not.
Proposal 2:               Tx requirements other than BC only need to be tested once, regardless whether Rel-16 BC is same to Rel-15 BC or not.

Proposal 3:               For UEs supporting Rel-16 BC, all other Tx requirements is tested with beam peak or TRP derived by Rel-16 BC and skip Rel-15 tests if beam correspondence requirements are same for Rel-16 and Rel-15, otherwise, only test with beam peak or TRP derived by Rel-15 BC.

Relation to Rel-15 capability

Observation 8:          If no relaxation is defined then in reality Rel-16 requirements is no easier than Rel-15, UE with bit-0 in Rel-15 should not declare supporting of Rel-16 BC.
Observation 9:          If relaxation is defined then Rel-16 capability and Rel-15 bit-0/bit-1 can be independent.
Proposal 4:               If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15, otherwise, Rel-16 BC and Rel-15 BC are independent capability can be declared by both bit 0 and bit 1 UE.
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