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1
Introduction
In “WF on FR2 inter-band DL CA” [1], one of the topics is “relaxation framework and value of peak EIS and EIS spherical coverage”.



2
Discussion and Proposals
In [2], we shared the potential technical issues about why extra relaxation for FR2 inter-band DL CA is needed from UE implementation view.


Here, we focus on relaxation framework discussion firstly, because it would be helpful to let all companies on the same page before proposing exact value.

For non-CA operation, UE band capability can be described by either “single-band” or “multiband” easily. Besides, the multiband relaxation factor is introduced as Fig1, the equal multiband requirement can be calculated by single-band requirement with multiband relaxation factor.
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(2) Inter-band DL CA (cont’d)

* |dea: to propose framework with “inter-band DL CA relaxation”

— Technical reason:
- Intra-group inter-band CA (ex: n257+n258): ex: one phase setting for all, that is not optimized for
each of the single-band, respectively; radiation pattern impact
- Inter-group inter-band CA (ex: n257+n260): ex: depends on requirement definition, if “common
spherical coverage” is selected, beam peak of both bands may be not beam peak of each band,
respectively; radiation pattern impact
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Fig 1. For FR2 non-CA operation, RAN4 defines single-band requirement 
and multiband relaxation factor, as equal multi-band requirement.
While considering FR2 DL inter-band CA operation, the UE band capability would be described by both “supported bands” and “supported DL CA bands”, as the examples in Table 1. 
	UE Example #
	UE Supported bands
	Supported DL CA bands

	1
	n257, n258, n259, n260, n261
	(1) n257 + n258

(2) n261 + n260

	2
	n257, n258, n259, n260, n261
	n260 + n261

	3
	n257, n258, n260
	n257 + n258


Table 1. Examples of different UE capability
Because the loss components due to multiband operation and specific DL CA operation are not the same; moreover, to leverage the prior multiband relaxation factor is preferred to make the discussion be more efficient. Hence, we propose below conceptual relaxation framework including inter-band DL CA relaxation factor, that is on top of existed single-band requirement and multiband relaxation factor as Fig 2.
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each of the single-band, respectively; radiation pattern impact
- Inter-group inter-band CA (ex: n257+n260): ex: depends on requirement definition, if “common
spherical coverage” is selected, beam peak of both bands may be not beam peak of each band,
respectively; radiation pattern impact
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Fig 2. Conceptual relaxation framework including inter-band DL CA relaxation factor, 
that is on top of single-band requirement and multiband relaxation factor
Proposal1: Apply extended relaxation framework after considering FR2 inter-band DL CA as Fig 2.

And then, new parameters and table are needed for the proposed inter-band DL CA relaxation framework as Table 2:

Table XX: UE FR2 inter-band DL CA relaxation factors for power class YY 
	Supported DL CA bands
	UE Supported bands
	∑DLCAP (dB)
	∑DLCAS (dB)

	
	
	
	

	
	
	
	

	
	
	
	

	NOTE:
The requirements in this table are applicable to UEs which support only the indicated bands


Table 2. New parameters and table format for inter-band DL CA relaxation factor, 
that corresponding to conceptual relaxation framework in Fig 2.
Proposal2: Define ∑DLCAP as UE FR2 inter-band DL CA relaxation factors for peak EIS
Proposal3: Define ∑DLCAs (dB) as UE FR2 inter-band DL CA relaxation factors for EIS spherical coverage

Proposal4: Use Table 2 as table format for UE FR2 inter-band DL CA relaxation factors.
Because there are many possible different UE capabilities, we may discuss and define different relaxation factor values for different UE capabilities based on market demand step-by-step.

Proposal5: Companies are encouraged to share market demand on specific FR2 inter-band DL CA operations and associated multiband operations.
For example,

	Supported DL CA bands
	UE Supported bands

	n260, n261
	n257, n260, n261


Based on technical root causes, and also the proposed framework, it is straightforward to know that for a specific UE, its non-CA operation hardware performance will be better than CA operation hardware performance. To save certification time, we further propose:

Proposal6: Apply peak EIS and EIS spherical coverage test reduction:

　．If UE passes equal DL CA peak EIS requirement, the non-CA peak EIS requirement can be skipped.
　．If UE passes equal DL CA EIS spherical requirement, the non-CA EIS spherical requirement can be skipped.
3
Examples

We use a conceptual example including many assumptions to explain this framework. Noted that, the number below is just selected for easy discussion.
[Assumption & Corresponding Requirement/Relaxation Check]
· Assume the “UE FR2 inter-band DL CA relaxation factors” is defined as below.
	Supported DL CA bands
	UE Supported bands
	∑DLCAP (dB)
	∑DLCAS (dB)

	Band A, Band B
	Band A, Band B, Band C, Band D
	3
	3

	Band B, Band C
	Band A, Band B, Band C, Band D
	3
	3

	Band A, Band D
	Band A, Band B, Band C, Band D
	2
	2

	Band B, Band C
	Band A, Band B, Band C
	1
	1

	NOTE:
The requirements in this table are applicable to UEs which support only the indicated bands


· Assume the UE supports “Band A, Band B, Band C, Band D“

· “2.5 dB multiband relaxation” is assumed
· Assume the UE supports “Band A, Band D“ inter-band DL CA

· Hence, “2 dB ∑DLCAP (dB)” and “2 dB ∑DLCAS (dB)” are applied

· Assume the UE supports “Band B, Band C“ inter-band DL CA
· Hence, “3 dB ∑DLCAP (dB)” and “3 dB ∑DLCAS (dB)” are applied
· Assume the UE single-band peak EIS requirement is -20dBm for all Band A/B/C/D, respectively
[Equal Inter-band DL CA Requirement Calculation Flow]
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· After 3-step calculation, the equal inter-band DL CA peak EIS requirement for each band is calculated as below (*): 

· (*) noted that, because the relaxation factor is as a pool for relative bands, hence, the table just shows one of possibilities.

	
	UE operation 
	Peak EIS requirement (dBm)

	Band A
	Band A + Band D DL CA
	-18.5

	Band B
	Band B + Band C DL CA
	-18.0

	Band C
	Band B + Band C DL CA
	-18.0

	Band D
	Band A + Band D DL CA
	-18.0


4
Conclusion
FR2 inter-band DL CA requirement framework is proposed:
Proposal1: Apply extended relaxation framework after considering FR2 inter-band DL CA as Fig 2.
Proposal2: Define ∑DLCAP as UE FR2 inter-band DL CA relaxation factors for peak EIS
Proposal3: Define ∑DLCAs (dB) as UE FR2 inter-band DL CA relaxation factors for EIS spherical coverage

Proposal4: Use Table 2 as table format for UE FR2 inter-band DL CA relaxation factors.

Proposal5: Companies are encouraged to share market demand on specific FR2 inter-band DL CA operations and associated multiband operations.
Proposal6: Apply peak EIS and EIS spherical coverage test reduction:

　．If UE passes equal DL CA peak EIS requirement, the non-CA peak EIS requirement can be skipped.
　．If UE passes equal DL CA EIS spherical requirement, the non-CA EIS spherical requirement can be skipped.
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Defining EIS spherical coverage requirement for inter-band CA.


The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.


Rel-15 EIS spherical coverage requirement will be taken as baseline assuming that the relaxation for 50%-tile point for power class 3 UE is introduced. The relaxation framework and value are FFS. Relaxation value cannot be 0.





The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS





For “intra-group inter-band DL CA” (ex: n257+n258): 


For example, UE only can use one phase shifter setting for both n257 and n258, it’s straightforward to understand that the phase setting is not optimized for each of the single-band, respectively; hence, loss would be introduced.


For “inter-group inter-band DL CA (ex: n257+n260): 


For example, different RF source On/Off status would lead to different impedance condition, and then may lead to impact on antenna and RF front-end performance.








