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1
Introduction
In “WF for NR RF requirement work continuation in Rel-16” [1], “FR2 UE requirements for inter-band DL CA” is listed.

2
Discussion
In [2], “FR2 inter-band CA band grouping” concept is shared. Here, to associate the discussion, we use similar grouping concept for discussion purpose.
· “28GHz Group” stands for a band group includes n257, n258, n261
· “39GHz Group” stands for a band group includes n259, n260
From non-CA single-band operation to non-CA multi-band operation, RAN4 defines multiband relaxation factor mainly because of antenna roll-off loss (Fig 1).
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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 multi-band requirement.
For a UE which supports multiband and also particular inter-band DL CA, extra performance degradation is expected. For example:

· 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.

Hence, we think “FR2 inter-band DL CA relaxation factor” shall be introduced, and propose the framework for FR2 inter-band DL CA as below Fig 2.
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Fig 2. For FR2 inter-band DL CA operation, new framework is proposed.
We use an example of an assumption to explain this framework:

[Assumption & Background]
· Assume UE supports “n257, n258, n260, n261“

· Hence, “1.7 dB multiband relaxation” is applied
· Assume “n257+n258 inter-band DL CA relaxation factor” is defined as “1 dB”
· Select PC3 REFSENS requirement@50MHz as an example, based on TS 38.101-2:
· n257/n258/n261 single-band REFSENS requirement is -88.3 dBm
· n260 single-band REFSENS requirement is -85.7 dBm
[Step1: non-CA operation check]
· Assume the UE single-band REFSENS performance in non-CA operation is as below:

· n257 performance is -87.8 dBm (0.5 dB worse than single-band requirement, -88.3 dBm)

· n258 performance is -87.8 dBm (0.5 dB worse than single-band requirement, -88.3 dBm)
· n261 performance is -88.0 dBm (0.3 dB worse than single-band requirement, -88.3 dBm)

· n260 performance is -85.3 dBm (0.4 dB worse than single-band requirement, -85.7 dBm)

· Because the total drop is 1.7 dB, the UE passes all REFSENS requirements for non-CA operation.
[Step2: DL CA operation check]
· Assume the UE single-band REFSENS performance in “n257+n258 inter-band DL CA operation” is as below:

· n257 performance is -87.4 dBm (0.4 dB worse than non-CA performance, -87.8 dBm)

· n258 performance is -87.2 dBm (0.6 dB worse than non-CA performance, -87.8 dBm)
· Because the total drop is 1 dB, the UE passes all REFSENS requirements for “n257+n258 inter-band DL CA operation.”
3
Conclusion
FR2 inter-band DL CA requirement framework is proposed:
Proposal1: Add “FR2 inter-band DL CA relaxation factor”, the relaxation factor for particular DL CA operation is FFS.

Proposal2: Use the FR2 inter-band DL CA requirement framework shown in Fig 2.
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