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Introduction
There are a few open issues left on SSB based Beam Correspondence (BC) [1]. In this contribution, we present views on open issues.
Discussion 
Issue 1: Whether BC based on SSB-only requirement is feasible:
Yes, but need an applicability rule to minimize increase in test cases and test time compared with Rel-15 
How to define the applicability rule for peak direction?
· A single beam peak direction shall be chosen for other UL tests based on Rel-15 vs Rel-16 test-skipping rule: FFS on the detail procedure

Beam peak direction used for UE Tx requirements (UL) is defined as an ideal peak direction. However, the beam peak search procedure defined in Clause 5.2.1.3.7 – “TX Beam Peak direction search and EIRP Spherical Coverage” in 38.810 is actually performed by BC for both bit=0 and bit =1 UEs. In Rel-15, both SSB and CSI-RS signals are configured for Tx beam peak search and EIRP spherical coverage, while in Rel-16, either SSB or CSI-RS based BC is configured as deterministic reference signal for BC, it is reasonable to project that it is relative more challenge in Rel-16 to meet the same level of requirements as defined in Rel-15. Such logic lays the ground for the consensus of Issue 5 that “Rel-15 BC test is declared automatically passed if a UE passes Rel-16 BC test using the same SSB configuration and SNR as in Rel-15”.

Ideally, for Rel-16 BC, both SSB based BC and CSI-RS based BC should be tested and verified. The procedure specified in 38.810 is actually applicable to both SSB based BC and CSI-RS based BC. But test both SSB based BC and CSI-RS based BC will significantly increase the test time which may be far greater than 2X Rel-15 test time since for each test grid SSB based BC needs multiple SSB blocks while CSI-RS symbols with repetition is confined only within one slot. So test time for SSB based BC is significantly larger than the test time of CSI-RS based BC.

Proposal 1: RAN4 revisits the SSB periodicity =20ms for SSB based BC. Suggest SSB periodicity = 5ms to reduce the test time in RRC connected mode

Even with 5ms SSB periodicity for test, the test time is still significantly larger than CSI-RS. For example, with 8 SSB blocks vs one slot of CSI-RS with 120KHz SCS (both with 8 opportunities), the ratio = 40ms: 1/8ms = 320. Even including the time for UL measurement time, UE rotation time which are common for both as overhead, the test time for SSB based BC is still significant. So we suggest that UL tests are performed under CSI-RS based BC and only minimum peak EIRP is tested for SSB based BC with test grids limited to proximity of peak found by CSI-RS based BC.

Proposal 2: UL tests are performed under CSI-RS based BC. SSB based BC is limited to minimum peak EIRP test with test grid points confined within proximity of the peak found by CSI-RS based BC and consider the requirement is met if peak EIRP of SSB based BC is not less ∆p dB than peak EIRP 
Of CSI-RS based BC.


Issue 2: how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present?
Option 1: Is feasible with ∆p = 0 dB
Option 2: Is feasible with 0 < ∆p ≤ 3 dB

Based on the discussion so far, there is no dominant majority view on which option should be taken. We think it is reasonable to have both options as a capability signaling. UE can declare option 1 or option 2.  

Proposal 3: Allow UE to use capability signaling to declare option 1 (∆p = 0 dB) and option 2 (0 < ∆p ≤ 3 dB). 

Issue 3: New capability for BC based on SSB-only is introduced: Whether it is mandatory with capability or optional with capability will be discussed in feature list group.

Whether it is mandatory with capability or optional with capability strongly depends on the requirement of ∆p in issue 2. So this issue can not be resolved without resolving issue 2 first. 

Proposal 4: RAN4 should conclude the value of ∆p for SSB based BC before discussing it in feature list group as mandatory or optional feature.

Issue 4: Relationship to the Rel-15 capability
· Rel-16 beam correspondence enhancements can be applicable to both Rel-15 beam correspondence types of UEs (bit-0 and bit-1)
· Further discuss on the details in the next RAN4 meeting

Both Bit-0 and bit-1 UEs specified in Rel-15 can perform SSB based BC and CSI-RS based BC specified in Rel-16 improvements. In our understanding, the improvements of Rel-16 are specified for UEs to achieve the same level of requirements as defined in Rel-15 by configuration of SSB only or CSI-RS only, instead of improvements in minimum peak EIRP and spherical coverage. Since Rel-15 requirements allow UEs to have tolerance requirements for bit-0 UEs, the same tolerance requirements can also be carried over in Rel-16 for UEs with bit-0. On top of this tolerance requirements, Rel-16 further introduces additional ∆p defined in issue 2 for SSB based BC. 

Proposal 5: Rel-16 UEs are clarified in the same way as bit-0 and bit-1 defined in Rel-15. On top of that, for SSB based BC, additional ∆p may apply to both bit-0 and bit-1 UEs.

Issue 5:    Rel-15 BC test is declared automatically passed if a UE passes Rel-16 BC test using the same SSB configuration and SNR as in Rel-15
· Further discuss on the details in the next RAN4 meeting


We discuss the Rel-16 test in issue 1. See proposal 2.

Issue 6: FFS for test case simplification if performance degradation for SSB based BC can be agreed

If it is agreed for some UEs to have performance degradation (∆p ≠0) for SSB based BC, we suggest applying ∆p to both minimum peak EIRP and Spherical coverage. See proposal 2 for test case simplification. 
Conclusion
We provide the following proposals to address the open issues in SSB based BC.

Proposal 1: RAN4 revisits the SSB periodicity =20ms for SSB based BC. Suggest SSB periodicity = 5ms to reduce the test time in RRC connected mode

Proposal 2: UL tests are performed under CSI-RS based BC. SSB based BC is limited to minimum peak EIRP test with test grid points confined within proximity of the peak found by CSI-RS based BC and consider the requirement is met if peak EIRP of SSB based BC is not less ∆p dB than peak EIRP 
Of CSI-RS based BC.

Proposal 3: Allow UE to use capability signaling to declare option 1 (∆p = 0 dB) and option 2 (0 < ∆p ≤ 3 dB). 
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Proposal 4: RAN4 should conclude the value of ∆p for SSB based BC before discussing it in feature list group as mandatory or optional feature.

Proposal 5: Rel-16 UEs are clarified in the same way as bit-0 and bit-1 defined in Rel-15. On top of that, for SSB based BC, additional ∆p may apply to both bit-0 and bit-1 UEs.
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