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1. Introduction
In this contribution, we discuss several remaining issues about the CBM between different frequency group in [1].
2. Discussion
2.1 Reference architecture and PSD condition
In the last meeting, we have agreed that requirement for CBM between different frequency group will be defined for the same band combination as IBM, e.g., n260-n261. In [2], we have analyzed the feasibility of single-chain UE for different frequency group from different perspectives, and it seems the single-chain is hard to work under this case. To further evaluate the single-chain performance, we simulate the beam squint impact based on a dual band antenna model with CST and use the largest frequency span of n260-n261, the BMRS is located in 27.5 GHz, the simulation results are show in Figure 1.
[image: ]
Figure 1 beam squint for n260-n261

The simulation show that when the beam point to the 45°, the angle of beam peak for the CC without BMRS is shifted by about 18°, and the largest antenna gain difference up to about 15 dB, so the UE is hard to maintain CA with single-chain under such large degradation.  

Observation 1: The single-chain architecture is not feasible for CBM under different frequency group.

For same frequency group, both single-chain and multi-chain is feasible and we agreed that the requirement should enable both architectures, but if the multi-chain architecture is the only feasible architecture for different frequency group, we prefer the requirement discussion to disregard the single-chain architecture.

Proposal 1: The requirement for CBM between different frequency group should be only based on multi-chain architecture.

Another issue is the PSD condition, if only consider the multi-chain architecture, in our understanding, this issue is no big difference between IBM and CBM, and we have done detail analysis in R16, so the PSD difference can be same as IBM. In addition, 1 dB relaxation for spherical coverage and REFSENSE due to the PSD imbalance is needed which is also align with IBM. 

Proposal 2: For CBM between different frequency group, the PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.

2.2 Common spherical coverage 
As we mentioned before, the common spherical coverage is also needed to preclude the unexpected implementation, 
so, we provide the simulation results based on the largest frequency span in band combination n260-n261. The top material of phone model is glass, while the bottom is plastic and the side is plastic. Each antenna module covers a participant band. The model and result is shown in Figure 2, 
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Figure 2 Simulation model and result for common spherical coverage

Observation 2: 1.5 dB relaxation due to common spherical coverage for n260-n261 is needed.

2.3 Impact of beam mapping accuracy 
For multi-chain architecture, we assume that the impact of beam squint does not exist, but we still have concern on the degradation of beam mapping accuracy which derived from the phase error between different Rx chain. In our understanding, ideally the degradation is unrelated to frequency and mainly depend on the phase error, however the actual antenna characteristic may also have influence. We provide our simulation based on the antenna element model in TR 38.803 with 1x4 array and assume the phase error ~ N (0, 10²). The simulation result is shown in Figure 3.
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Figure 3 EIS degradation due to beam mapping accuracy at 50% spherical coverage (left) 
and beam peak (right) 

The simulation result shows that if we consider 95% confident level, the EIS degradation for spherical coverage will be 2.5 dB and for REFSENSE will be 1.5 dB.

Observation 3: The beam mapping accuracy based on phase error ~ N (0, 10²) will lead to 2.5 dB degradation for spherical coverage and 1.5 dB degradation for REFSENSE.

2.4 Requirement for n260-n261

Base on the analysis above, we think the ΔRIB,S,n and ΔRIB,P,n for n260-n261 can be summarized as follows:



Table 1 ΔRIB,P,n of n260-n261
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,P,n (dB)
	Summary

	CA_n260-n261
	n260
	PSD imbalance 
	1 
	3.0 dB

	
	
	Beam mapping accuracy
	1.5 
	

	
	
	MBR
	0
	

	
	n261
	Same as n260
	
	3.0 dB



Table 2 ΔRIB,s,n of n260-n261
	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,S,n (dB)
	Summary

	CA_n260-n261
	n260
	PSD imbalance 
	1 
	5.0 dB

	
	
	Beam mapping accuracy
	2.5 
	

	
	
	common spherical coverage  
	1.5
	

	
	
	MBR
	0
	

	
	n261
	Same as n260
	
	5.0 dB



So, we propose:

Proposal 3: The ΔRIB,S,n and ΔRIB,P,n of n260-n261 can be:

Table 3 ΔRIB,S,n and ΔRIB,P,n of n260-n261
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.0
	5.0

	
	n261
	3.0
	5.0



3. Conclusion
In this contribution, we provide our analysis for the requirement of n260-n261 with CBM, and our proposals are listed as follows:
Observation 1: The single-chain architecture is not feasible under different frequency group.

Observation 2: 1.5 dB relaxation due to common spherical coverage for n260-n26i is needed.

Observation 3: The beam mapping accuracy based on phase error ~ N (0, 10²) will lead to 2.5 dB degradation for spherical coverage and 1.5 dB degradation for REFSENSE.

Proposal 1: The requirement for CBM between different frequency group should be only based on multi-chain architecture.

Proposal 2: For CBM between different frequency group, the PSD difference can be the same as IBM, i.e., set the power level of untested band as spherical coverage requirement.

Proposal 3: The ΔRIB,S,n and ΔRIB,P,n of n260-n261 can be:

Table 3 ΔRIB,S,n and ΔRIB,P,n of n260-n261
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5
	5.5

	
	n261
	3.5
	5.5
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