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1. Introduction
In RAN#95e, the discussion on CBM is still divergent and all related works were removed from WID. The only remaining issues of inter-band DL CA are as follow:

DL inter-band CA:
· UE relaxation values for DL CA with IBM for CA_n258-n261

In this contribution, we provide our analysis on the requirements of n258-n261
2. Discussion
Although n258-n261 is a band combination within same frequency group, we still can use a similar guideline to different frequency group (e.g., n260-n261) to discuss the relaxation value. In R16 discussion, there are three main mechanisms were considered in the relaxation: common spherical coverage, PSD imbalance and multi-band relaxation. We can discuss them one by one.

Common spherical coverage
Generally, the antenna module can cover a whole frequency group, and the characteristic for the bands within same frequency group are closer comparing to the bands between different frequency groups, and it can be presumed the relaxation of common spherical coverage will be smaller. To further investigate the specific value, we do some simulation as shown in Figure 1.
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Figure 1 xxx

The material of both front and back are glass, and the side frame is metal, the result shows the n258-n261 require about 1.0 dB per band relaxation to reach 50% common spherical coverage, which is 0.5 dB less than n260-n261.
  
Observation 1: The relaxation for common spherical coverage of n258-n261 is 0.5 dB smaller than n260-n261.

PSD imbalance 
In [1], the simulation shows that up to 30 dB PSD imbalance need be considered for 28GHz+ 40GHz band combination regardless co-located or non-co-located deployment. Take this as a baseline, when the band combination changes to same frequency group, there are two factors will impact the PSD imbalance, pathloss and penetration loss. The pathloss formulas for UMi in TR38.803 are shown in below:
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Explanations: see note 4



It is easy to find that when fc changes, the maximum difference of pathloss can be calculated based on 21.3 log10(fc). For 28GHz + 40 GHz, the pathloss difference is 21.3 log10(40/28) = 3.3 dB and for n258-n261, the pathloss difference is 21.3log10(28.35/24.25) = 1.45 dB, so the PSD imbalance of n258-n261 which is contributed by pathloss difference will decrease about 1.6 dB, comparing to 28GHz+40 GHz.
As for the penetration loss, the formulas are also provided in [2]. For the sake of simplicity, we can only consider the High-loss model:

	 
	Path loss through external wall:
 in [dB]
	Indoor loss:
 in [dB]
	Standard deviation:
σP in [dB]

	High-loss model
	
	0.5 
	6.5


   
After calculation, we can see that the PSD imbalance of n258-n261 which is contributed by penetration loss is 1.2 dB less than 28 GHz + 40 GHz.
On the whole, the PSD imbalance of n258-n261 will be about only 2.8 dB less than 30 dB baseline, so the PSD imbalance within same frequency group is still considerable and 1 dB relaxation which was considered in different frequency group still need remain. Furthermore, current PSD condition also apply to n258-n261.

Observation 2: The PSD imbalance for the band combination within same frequency group is still considerable.

Proposal 1: Same PSD condition, i.e., set the power of untested band to its EIS spherical coverage requirement, applies to IBM no matter if it is same frequency group or different frequency group.

Multi-band relaxation
Base on the PC3 MBR table, we can find that the MBR difference between n258-n261 and n260-n261 is tiny. With the above analysis, the relaxation value for n258-n261 can be 0.5 dB less than n260-n261, so we propose

Proposal 2: The relaxation values for n258-n261 based on IBM are 0.5 dB less than n260-n261:

	[bookmark: _Hlk92385081]NR CA band combinations
	BM type
	NR band
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	CA_n258-n261
	IBM
	n258
	3.0
	3.0

	
	
	n261
	3.0
	3.0




3. Conclusion
In this contribution, we provide our analysis on UE relaxation for n258-n261, and our proposals are as follows:
Observation 1: The relaxation for common spherical coverage of n258-n261 is 0.5 dB smaller than n260-n261.

Observation 2: The PSD imbalance for the band combination within same frequency group is still considerable.

Proposal 1: Same PSD condition, i.e., set the power of untested band to its EIS spherical coverage requirement, applies to IBM no matter if it is same frequency group or different frequency group.

Proposal 2: The relaxation values for n258-n261 based on IBM are 0.5 dB less than n260-n261:

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

	CA_n258-n261
	IBM
	n258
	3.0
	3.0

	
	
	n261
	3.0
	3.0



4. References
[1]  R4-1914175, “Initial analysis for power imbalance for FR2 inter-band CA”, NTT DOCOMO, RAN4#93
 3 / 3
image3.wmf
(

)

(

)

)

5

.

1

(

3

.

0

log

3

.

21

4

.

22

log

3

.

35

UT

10

3D

10

NLOS

UMi

-

-

+

+

=

¢

-

h

f

d

L

P

c


oleObject1.bin

image1.png
panel#2

metal




image2.png
Common spherical coverage

70.0%

60.0%

50.0%

400%

30.0%

20.0%

10.0%

0.0%

Relaxation for common spherical coverage

=—e=—n260-n261
—e—n258-n261

0 05 1 15 2

per band relaxation




