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1 Introduction
The discussion of FR2 Inter-band UL CA with IBM has lasted for several meetings, and WF [1] was agreed, still the requirement issues keep open. This paper continues discussing below aspects.
	WF – PA-PA interaction

1. how to incorporate PA-PA interaction

a. GTW Agreement: Down-select to Option 1 and Option 2.

· Option 1: Included in CA MPR

· Option 2: Included in relaxations X and Y

b. further check if FR1 approach can apply to FR2, i.e. Option 1 (or why FR2 approach can not apply to FR2, i.e. Option 2)
2. FFS PA-PA interaction aspect

· Option 1: Only inter panel interaction is considered

· Option 2: Depends on activation status

· Option 3: Others (both or none, etc)

3. if MPRPA-PA is defined, FFS how to modify MPR equation and how to apply MPRPA-PA (per band or per band combination)

WF – X and Y for CA_n257A_n259A
1. X and Y for min peak EIRP/ spherical coverage.

· Agreement

· Before deciding X and Y values, agreement on how to incorporate PA-PA interaction is needed. And further study on relaxation framework is encouraged.

Note: X is the relaxation value for n257 compared with its single cc requirement; Y is the relaxation value of n259 compared with its single cc requirement.

WF – Total power concept
· Agreement

· No new requirements than the per-band based requirement package of max EIRP, max TRP, min peak EIRP, EIRP spherical coverage.
· Further study the impact of total power concept to max EIRP, max TRP, min peak EIRP, EIRP spherical coverage, and how to address it.
WF – power configuration
1. RAN4 needs to further discuss the power configuration side condition for FR2 inter-band UL CA MOP. UE power consumption under MOP status should be addressed and further study how to address it.

· Option 1: maximum output power transmission is only required for tested band and a relative low output power can be configured for non-tested band

· other options are not precluded


2 Discussion
2.1 PA-PA interaction

The PA-PA interaction impacts can have impacts to UEs from emission perspective, for example, UE need to meet emissions has to be more power back off from max power. And whether this factor needs to be considered in MOP depends on the impact of this factor, i.e. whether MPR is always needed due to PA-PA interaction impact, if it is then it means this impact, e.g. emission issue, is not be able to be handled without MPR. Then peak EIRP needs to be relaxed.

Proposal 1:               Further evaluate whether PA-PA interaction will cause MPR is always needed to meet emissions, if it is then the impact should be taken into account in min peak EIRP and also spherical coverage.

2.2 Total power concept
The impact factors power consumption consideration, and thermal issues are valid in the real implementation. Currently, even with one band transmitting, UE cannot keep transmitting in a long time due to thermal problems. When two bands are activating with IBM, the PAs are doubled, meanwhile, power consumption and thermal issues become severe. UE has to limit the total transmitting power or transmitting time. However, the maxUplinkDutyCycle-FR2 capability introduced in Rel-15 already comes to 15% and it is not enough even in Rel-15 to meet MPE. There is no room to further reduce the transmitting time for power consumption and thermal issues. Therefore, reduce total transmit power is the only choice. It is expected at least additional 1dB to compensate the power consumption and thermal issues caused by activating two bands and two panels.
Observation 1:          To cope with power consumption and thermal issues caused by activating two bands and two panels, there is no room to further reduce the transmitting time, instead UE has to limit the total transmit power.

Observation 2:          It is expected at least additional 1dB is needed to compensate the power consumption and thermal issues, while taking total power concept into account.

Proposal 2:               Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.

2.3 Min Peak EIRP
The discussion of min peak EIRP for inter-band UL CA based on IBM is similar to the REFSENS for inter-band DL CA based on IBM actually where the relaxation is introduced to meet common spherical coverage requirements, and multi-band relaxations, and the large PSD difference caused interference effects. For the UL, of course the PSD difference is not necessarily to be considered, but the other two factors actually is needed.
Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
And in [2], simulation was done for the first factor (relaxation needed to meet common spherical coverage requirements), and it shows 2dB relaxation on each band is needed for the 28GHz + 39GHz CA. Even it was for the DL at that time, but it still deserves to be considered in the UL.

Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.

Multi-band relaxation is also another factor needs to be accounted. And it can be seen that n257+n259 comparing to n260+n261 would achieve at least 0.5dB for these bands.
[image: image1.png]Table 6.2.1.3-4: UE multi-band relaxation factors for power class 3+

3 Band.- AMB, (dB)- AMBs, (dB)~

- 257 0.1 0.1

- n258.- 06> 07>

- n259.- 05- 0.4-

- 260 0570 047

- 261 054 0.7

[+Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively Supports

1261+n260.

Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260.:

Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports
N261+n257 .«

Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n257





Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.

Therefore, in total the relaxation for min peak EIRP (without considering PA-PA interaction impacts) could be 3.5dB for n257+n259 UL CA. 
Proposal 3:               Define 3.5dB relaxation (without considering the PA-PA interaction impacts) for min peak EIRP of each band in n257+n259 compared with single band requirements.

2.4 Spherical coverage
With the discussion above for min peak EIRP, many factors are also applicable for spherical coverage actually. Although the impact to peak EIRP and spherical coverage might be slightly different, but to keep the discussion easy, same values are assumed. Therefore, same relaxation value can be adopted for spherical coverage as min peak EIRP.
Proposal 4:               It is proposed to define 3.5dB relaxation (without considering the PA-PA interaction impacts) for spherical coverage of each band in n257+n259 compared with single band requirements.

3 Conclusion
2.1 PA-PA interaction
Proposal 1:               Further evaluate whether PA-PA interaction will cause MPR is always needed to meet emissions, if it is then the impact should be taken into account in min peak EIRP and also spherical coverage.

2.2 Total power concept
Observation 1:          To cope with power consumption and thermal issues caused by activating two bands and two panels, there is no room to further reduce the transmitting time, instead UE has to limit the total transmit power.

Observation 2:          It is expected at least additional 1dB is needed to compensate the power consumption and thermal issues, while taking total power concept into account.

Proposal 2:               Take total power concept into account together with power consumption and thermal issues in min peak EIRP/spherical discussion. And in package 1dB relaxation.

2.3 Min Peak EIRP
Observation 3:          The factors like relaxation to meet common spherical coverage requirements, and multi-band relaxations also exist in inter-band UL CA.
Observation 4:          2dB relaxation is needed to meet the common spherical coverage requirements in DL, and similar in UL.

Observation 5:          More than 0.5dB relaxation is needed according to the multi-band relaxation differences between n257+n259 and n260+n261.

Proposal 3:               Define 3.5dB relaxation (without considering the PA-PA interaction impacts) for min peak EIRP of each band in n257+n259 compared with single band requirements.

2.4 Spherical coverage

Proposal 4:               It is proposed to define 3.5dB relaxation (without considering the PA-PA interaction impacts) for spherical coverage of each band in n257+n259 compared with single band requirements.
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