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1 Introduction 
A WF on SSB and CSI-RS based beam correspondence tests has been agreed in RAN4#93. How RAN4 should specify SSB based BC requirements depends on the following considerations:
· Side condition feasibility
· Common understanding of UE behavior
· Performance difference with SSB + CSI-RS based BC
In this contribution, the performance differences between SSB only and SSB+CSI-RS based BC are compared
2 On SSB and SSB+CSI-RS based BC 	
As shown in [3], the performance degradation with SSB only based BC is quite significant. It is unrealistic to extend Rel-15 BC requirements to SSB only based BC. 
Based on TS38.133, the maximum number of Rx beam for SSB based L1-RSRP is up to 8. For CSI-RS based L1-RSRP, the maximum number of Rx beam for beam sweeping is up to maxNumberRxBeam, which is up to 8 too. However, since CSI-RS can be QCL-ed to SSB or other CSI-RS, up to 8 Rx beams for CSI-RS based BC are feasible for beam refinement. However, SSB used for L1-RSRP won’t be able to be QCL-ed to other SSB or CSI-RS resources. Rx beam refinement won’t be possible for SSB based BC. This is the fundamental reason of the performance degradation for SSB based BC.
The observation of the EIRP differences at 90% can be summarized as in Table 1-4.
Table 1: 50-percentile EIRP Loss at 90-percentile with 4 Rx beams per array for SSB and 16 Rx beams per array for CSI-RS
	
	SSB SNR Level
	EIRP Loss (dB) with zero RSRP margin
	EIRP Loss (dB) with Implementation Margin of 2dB for RSRP
	EIRP Loss (dB) with Implementation Margin of 4dB for RSRP

	Antenna array with 2x2 Dual-Pol elements
	6dB
	3.4
	4.7
	4.5

	
	13dB
	2.2
	2.1
	2.0

	Antenna array with 4x1 Dual-Pol elements
	6dB
	3.3
	3.1
	4.0

	
	13dB
	2.2
	1.9
	1.8



Table 2: 50-percentile EIRP Loss at 90-percentile with 8 Rx beams per array for SSB and 16 Rx beams per array for CSI-RS
	
	SSB SNR Level
	EIRP Loss (dB) with zero RSRP margin
	EIRP Loss (dB) with Implementation Margin of 2dB for RSRP
	EIRP Loss (dB) with Implementation Margin of 4dB for RSRP

	Antenna array with 2x2 Dual-Pol elements
	6dB
	2.5
	2.9
	3.3

	
	13dB
	1.7
	1.6
	1.8

	Antenna array with 4x1 Dual-Pol elements
	6dB
	1
	1
	1.6

	
	13dB
	0.8
	0.5
	0.6




Table 3: 50-percentile EIRP Loss at 90-percentile with 4 Rx beams per array for SSB and 32 Rx beams per array for CSI-RS
	
	SSB SNR Level
	EIRP Loss (dB) with zero RSRP margin
	EIRP Loss (dB) with Implementation Margin of 2dB for RSRP
	EIRP Loss (dB) with Implementation Margin of 4dB for RSRP

	Antenna array with 2x2 Dual-Pol elements
	6dB
	3.6
	4.0
	5.1

	
	13dB
	2.6
	2.2
	2.4

	Antenna array with 4x1 Dual-Pol elements
	6dB
	3.4
	3.5
	5.0

	
	13dB
	2.4
	2.1
	2.1



Table 4: 50-percentile EIRP Loss at 90-percentile with 8 Rx beams per array for SSB and 32 Rx beams per array for CSI-RS
	
	SSB SNR Level
	EIRP Loss (dB) with zero RSRP margin
	EIRP Loss (dB) with Implementation Margin of 2dB for RSRP
	EIRP Loss (dB) with Implementation Margin of 4dB for RSRP

	Antenna array with 2x2 Dual-Pol elements
	6dB
	2.8
	3.1
	3.6

	
	13dB
	1.9
	1.8
	2.2

	Antenna array with 4x1 Dual-Pol elements
	6dB
	1
	1.2
	2.3

	
	13dB
	0.8
	0.6
	0.7



Up to 4.7 dB EIRP performance degradation are observed for 2x2 array with different RSRP implementation margin. Up to 5.0 dB EIRP performance degradation are observed for 4x1 array with different RSRP implementation margin.
Proposal 1: Considering a significant EIRP spherical performance degradation with SSB based BC, there can be two options 
Option 1: Introduce a performance relaxation margin for SSB based BC. The exact margin is TBD
Option 2: No specify the requirements for SSB based BC.
4. On BC and initial access 
Firstly, no initial access requirements have been specified in 3GPP and it is up to UE on how to optimize the related performance. Long history of commercialization history of cellular networks also proves there is no need to specify such requirement. The similar observation and principle can be extended to NR FR2 systems as well.
Unlike in CONNECTED mode, SSB resources for L1 and L3 measurements are clearly distinguished. During initial access, the SSB resources will be shared by both L3 and L1 measurements. UE should optimize the solution to balance between L3 measurement requirements, including identification/measurement delay and accuracy, L1 measurement requirements, including accuracy, delay and BC performance, and power consumption. That means UE may be able to choose to achieve a good L3 measurement performance by sacrificing L1 measurement performance or the other way around. Meanwhile, it is also allowed to prioritize power consumption metric over the other two. In general, there is no strong motivation to restrict UE’s implementation on how to optimize initial access in FR2. Based on this analysis, no initial access related requirements including BC requirements should be introduced.
Proposal 2: no initial access related requirements including BC requirements should be introduced.
5. Conclusion
In this contribution, it is proposed
Proposal 1: Considering a significant EIRP spherical performance degradation with SSB based BC, there can be two options 
Option 1: Introduce a performance relaxation margin for SSB based BC. The exact margin is TBD
Option 2: No specify the requirements for SSB based BC
Proposal 2: no initial access related requirements including BC requirements should be introduced.
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