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1 Background
In RAN4 #92bis, the following agreements have been captured in the WF [1] for SSB only beam correspondence test:
· The SSB configuration from Rel-15 is reused
· Study performance difference of BC based on SSB only vs. BC based on CSI-RS only
For CSI-RS only test, Th following items need to be resolved:
· Assumption on the CSI-RS configuration
· The table itemizes the parameters which will be updated relative to the Rel-15 configuration
· All other configuration parameters related to CSI-RS are reused from Rel-15
· NOTE: ”P3 CSI-RS” refers to CSI-RS for beam management
· Once the CSI-RS configuration is stable:
· Calculate the SNR corresponding to the configuration
· Specify the side conditions
· The PSD of the RS is equalized to match SNR conditions of the Rel-15 requirement
· Open issues:
· If we do not reuse CSI-RS periodicity from Rel-15, then new values for this parameter are needed
· The definition of QCL info is FFS
· SSB configuration is FFS
· How to ensure that the UE has to perform BC based on the reference signal that is configured to it instead of e.g. using SSB for CSI-RS only based BC
In addition, the beam correspondence tolerance in Rel-16 has also been open for discussion: 
· 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.
In this contribution, we share our views on the above three topics for Rel-16 beam correspondence. 
2 Discussion
Beam correspondence with SSB only
It is concluded that the SSB configuration from Rel-15 will be reused and it is suggested to study the performance difference between SSB only and CSI-RS only. For both SSB and CSI-RS downlink reference signal, the UE needs to measure the L1-RSRP on each beam to select the optimal uplink beam autonomously. 

The different number of resource blocks (RB) or resource elements (REs) can potentially affect the performance. The L1-RSRP can be seen as an averaged received signal strength over multiple REs. In a noisy environment, the measurement on the RSRP will be distorted and a certain number of REs will be needed to obtain an accurate estimation on the L1-RSRP. Simulations on the standard deviation (std.) of RSRP as a function of SNR and number of REs are shown in Fig. 1. With Rel-15 side condition, where SNR = 6dB, the std. of RSRP converges to a very small value (around 0.5 dB) as long as the number of REs is larger than 20. Therefore, the different number of RBs or REs between SSB and CSI-RS will not lead to an observed difference during a moderate SNR condition. 
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Figure. 1. The Std. of RSRP estimation with different number of RB and SNR. 

Another difference is that SSB is a burst signal over a fixed frequency band but the configuration of CSI-RS is UE specify and flexible in a cell in real network. However, as the discussion is limited to test conditions, a clear line of sight (LOS) exists between the test probe and the device under test, where the channel is time invariant and the frequency response is flat. Therefore, we think there will be no difference between SSB and CSI-RS in terms of L1-RSRP measurement accuracy. 
Observation 1: 	There is no difference in terms of beam correspondence performance between SSB and CSI-RS under OTA test environment. 
Based on the discussion above, we think the rel-15 SSB configuration can be reused, and SNR condition can remain as 6 dB. 
Proposal 1: 	Reuse the Rel-15 SSB configuration and side condition for Rel-16 SSB only beam correspondence test. 
Beam correspondence with CSI-RS only
For Rel-16 CSI-RS only test, first, RAN4 needs to agree on assumption on the CSI-RS configuration. From our understanding, re-use of the Rel-15 CSI-RS configuration, as much as possible, shall be the baseline for moving forward. Such a baseline is beneficial for RAN4 to accelerate the working progress and focus on more challenging issues, for example, “How to ensure that the UE has to perform BC based on the reference signal that is configured to it instead of e.g. using SSB for CSI-RS only based BC”. Therefore, unless some necessary changes could be identified for testing the CSI-RS only beam correspondence, the Rel-15 CSI-RS configuration and SNR condition can be re-used. 
Proposal 2: 	Re-use the Rel-15 CSI-RS configuration and side condition for Rel-16 CSI-RS only beam correspondence test, unless some changes are necessary for testing the CSI-RS only beam correspondence. 
Beam correspondence tolerance in Rel-16
The beam correspondence tolerance has been introduced in Rel-15 in order to accommodate some UE’s lower capability to select the uplink beam autonomously. However, it is questionable whether it is useful for the network to know such a UE capability. Based on the analysis in [2] and [3], regardless of the UE capability bit for beam correspondence 1 or 0, a UE will eventually loose the beam correspondence when the DL SNR/SINR becomes low or the configuration of DL reference signal is not optimized. 
Observation 2: 	It is questionable whether the UE BC capability bit is useful for a real network.
On the other hand, a UE can always meet the spherical coverage requirement if the SNR and number of REs are properly selected in an OTA test (which we believe is the case for Rel-15 BC test). 
Observation 3: 	A UE can always meet the spherical coverage requirement if the side conditions are properly selected. 
Therefore, for Rel-16 BC requirement, we suggest removing the bit 1 or 0 for beam correspondence: All UEs that support Rel-16 BC shall also meet the spherical coverage requirement without tolerance. 
Proposal 3: 	If a UE supports Rel-16 BC and the UE is Rel-15 BC bit-0 UE, it is an invalid scenario and should not be allowed.
3 Conclusion
In this contribution, we shared our views on the spherical coverage requirement for inter-band CA. The following observation and proposals have been given:
Observation 1: 	There is no difference in terms of beam correspondence performance between SSB and CSI-RS under OTA test environment. 
[bookmark: _GoBack]Observation 2: 	It is questionable whether the UE BC capability bit is useful for a real network.
Observation 3: 	A UE can always meet the spherical coverage requirement if the side conditions are properly selected.
Proposal 1: 	Reuse the Rel-15 SSB configuration and side condition for Rel-16 SSB only beam correspondence test. 
Proposal 2: 	Re-use the Rel-15 CSI-RS configuration and side condition for Rel-16 CSI-RS only beam correspondence test, unless some changes are necessary for testing the CSI-RS only beam correspondence.
Proposal 3: 	If a UE supports Rel-16 BC and the UE is Rel-15 BC bit-0 UE, it is an invalid scenario and should not be allowed.
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