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1 Background
In RAN4 #92bis, the SSB only BC has been further discussed. Based on the input from Email discussion [1], the major focus is laid on the feasibility of SSB only BC and the potential performance relaxation comparing to Rel-15 BC test. In this contribution, we share our views on the above topics for Rel-16 beam correspondence. 
2 Discussion
[bookmark: _Hlk32328830]Feasibility of SSB only BC
The goal of the WID for FR2 UE beam correspondence enhancement is to ensure that the UE can perform BC based on DL reference signals (SSB or CSI-RS) configured by the network. For SSB based beam correspondence test, it is important for UE to perform BC and be able to form a “fine” beam since beam management CSI-RS is not compulsory for gNB to configure. 
In addition, the SSB signal is transmitted periodically in the network. As long as the directiona of DL signal is stable, the UE can use those reference signal to refine its spatial filters. Thereofore, there is no feasibility issue for SSB only BC test to our understanding. 
Observation 1: 	It is necessary and feasible for UE to form a narrow beam with SSB to ensure the UE works properly in field.
Performance relaxation of SSB only BC
Based on the observation above, we further discus the potential performance difference between SSB only BC and SSB + CSI-RS BC. In a real network, SSBs are cell-specific and configured at fixed frequency locations, while CSI-RSs are configured for a specific UE and flexible in the time and frequency domains. In addition, the SSB might be transmitted by the gNB with a different beam pattern to CSI-RS. Nonetheless, as the AI discussion is limited to test conditions, a clear line of sight (LOS) exists between the test probe and the device under test, and consequently the channel is time-invariant, and the frequency response is flat. Therefore, the differences mentioned above will not affect the performance of SSB only BC test,  and the ability of a UE to transmit with optimal uplink beam depends mainly on L1-RSRP accuracy of DL signal [2]. Furthermore, the L1-RSRP accuracy depends on the received signal SINR and the number of resource elements (REs) that the UE can use (see Fig. 1). Different types of DL reference signals will show no impact on the RSRP accuracy if the RE number and SNR are the same.
Observation 2: 	There is no inherent difference in terms of beam correspondence performance between SSB and CSI-RS under OTA test environment. 
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Figure. 1. The standard deviation of estimates of RSRP with different numbers of RBs and SNR levels. 

The different number of resource blocks (RBs) or resource elements (REs) in the Rel-15 BC test (SSB + CSI-RS) and Rel-16 BC test (SSB-only and CSI-only) can, however, potentially affect the performance. The L1-RSRP can be seen as an averaged received signal strength over multiple REs. In a noisy environment, the estimates of the RSRP will be distorted and a certain number of REs will be needed to get an accurate estimation on the L1-RSRP. Simulations of the standard deviation  of estimates of RSRP as a function of SNR and the number of REs are shown in Fig. 1. 

Based on the email discussion in RAN4#94-e [3], the majority view is to support re-use of the same SNR (6dB)  level as in Rel-15. In this case, the standard deviation converges to a very small value (around 0.5 dB) whenever the number of REs is larger than 20. Therefore, we think it is okay to remain at the same SNR level as rel-15 (i.e. 6 dB). 

Observation 3:  The standard deviation of the RSRP estimates coverges quickly when the number of REs is larger than 20 and the SNR = 6 dB. 
Proposal 1:        BC based on SSB requirement is feasible,  and no performance relaxation is needed using the same SSB configuration and SNR as in Rel-15.  
Test reduction of Rel-16 BC
It is also worth noting that if the same side condition as Rel-15 can be re-used, the Rel-15 BC test could be skipped if the UE passes Rel-16 BC SSB only tests. Therefore, only one set of BC test will be needed. Increasing the Rel-16 SNR level can hardly be seen as an enhancement of the BC testing capability, and it would certainly make it impossible to translate Rel-16 test results to Rel-15.

Observation 4:  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. 
Proposal 2: 	If 0 dB relaxation would be defined for SSB only BC test with SNR = 6 dB, then the UE is allowed to skip the Rel-15 BC test if it passes the Rel-16 SSB BC test.
3 Conclusion
In this paper, we further shared our views on SSB only BC test, the following observation and and proposals have been given: 

Observation 1: 	It is necessary and feasible for UE to form a narrow beam with SSB to ensure the UE works properly in field.
Observation 2: 	There is no inherent difference in terms of beam correspondence performance between SSB and CSI-RS under OTA test environment. 
Observation 3:  The standard deviation of the RSRP estimates coverges quickly when the number of REs is larger than 20 and the SNR = 6 dB. 
Observation 4:  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. 
Proposal 1:        BC based on SSB requirement is feasible,  and no performance relaxation is needed using the same SSB configuration and SNR as in Rel-15.  
Proposal 2: 	If 0 dB relaxation would be defined for SSB only BC test with SNR = 6 dB, then the UE is allowed to skip the Rel-15 BC test if it passes the Rel-16 SSB BC test.
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