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1. Introduction
In the last meeting, the feasibility of single-chain architecture for CBM between different frequency group was discussed again. Even though we have agreed that the requirement should enable both single-chain and multi-chain UE, it is challenging for single-chain UE to work with such wide bandwidth. In this contribution, we further discuss the requirement for CBM between different frequency group.
2. Discussion
2.1 Performance degradation of single-chain UE
For different frequency groups, the single-chain UE face two main challenges, one is the beam squint due to the shared RF front-end, and the other is impedance match for wide bandwidth. The beam squint will distort the beam pattern only when the beam direction is off from boresight, so only the spherical coverage will be impacted. We provide the result of the antenna gain difference at 50% spherical coverage based on the 3D EM simulation. The simulation model is shown in Figure 1:
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Figure 1 simulation model for beam squint 

We choose n260-n261 as an example. The frequency of 2 CC is 27.5 GHz and 40 GHz, which represent the largest frequency span in this band combination. The Figure 2 shows the antenna gain difference in the same direction for 40 GHz between the case that BMRS is located in 27.5 GHz and 40 GHz.
[image: ]
Figure 2 Antenna gain difference in same direction at 50% spherical coverage
The simulation shows that the antenna gain difference at the 50% spherical coverage will up to 10 dB, which means if we define the requirement based on the single-chain UE, the requirement will suffer a very large relaxation.

Observation 1: The impact of beam squint for different frequency groups may lead to a very large ΔRIB,S,n.

For intra-band NC CA, we define 1.5 dB relaxation for EIS when the DL spectrum is up to 2400 MHz, but for the different frequency group, the max DL spectrum can be larger than 10 GHz, so the wideband impedance matching also cause large performance degradation in traditional way. One possible way is to use dual-band device with reconfigurable matching network, but it will also lead to additional insertion loss.

Observation 2: The wideband impedance matching is hard to achieve for band combination between different frequency groups.

Based on the analysis above, the requirement for CBM between different frequency groups can be discussed based on the multi-chain only, but the single-chain architecture is not precluded.

Proposal 1: The requirement for CBM between different frequency group will defined based on multi-chain architecture, but the single-chain implementation is not precluded.

2.2 Requirement for n260-n261/n257-n259
In [1], we provide the simulation results for the impact of beam mapping accuracy, but double counting may exist for beam mapping accuracy and common spherical coverage. In [2], we further analyze them as a package, and only additional 0.5 dB relaxation is needed. The table I shows the requirement analysis.

	NR CA band combinations
	NR band
	Influential factors
	ΔRIB,P,n (dB)

	ΔRIB,S,n (dB)


	n260-n261
	n260
	Beam mapping accuracy
	0 
	0.5

	
	
	common spherical coverage  
	0
	1.5

	
	
	Multi-chain degradation
	1.5
	1.5

	
	
	PSD imbalance
	1.0
	1.0

	
	
	MBR
	0.5
	0.4

	
	
	summary
	3.0
	4.9

	
	n261
	Same as n260
	
	



For n257-n259, the only difference is the MBR. Considering some additional margin is needed, we propose:

Proposal 2: The requirement for n260-n261 and n257-n259 can be:

	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5
	5.0

	
	n261
	3.5
	5.0

	CA_n257-n259
	n257
	3.5
	5.0

	
	n259
	3.5
	5.0



3. Conclusion
In this contribution, we discuss the remaining issue on the CBM between different frequency group.
Observation 1: The impact of beam squint for different frequency groups may lead to a very large ΔRIB,S,n.

Observation 2: The wideband impedance matching is hard to achieve for band combination between different frequency groups.

Proposal 1: The requirement for CBM between different frequency group will defined based on multi-chain architecture, but the single-chain implementation is not precluded.

Proposal 2: The requirement for n260-n261 and n257-n259 can be:

	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n260-n261
	n260
	3.5
	5.0

	
	n261
	3.5
	5.0

	CA_n257-n259
	n257
	3.5
	5.0

	
	n259
	3.5
	5.0
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