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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 – Relaxation to the min. peak EIRP requirement

1. This category is equivalent to X(Y) in prior discussion, or alternatively delta(TIB_peak) in spec. language. 
2. Relaxation applies relative to min. peak EIRP in tables 6.2.1.x-1. (single-band single-CC min. peak EIRP requirements without MBR)
3. Relaxation from CA MPR is separately applicable.

4. Included mechanisms that contribute to relaxation are listed below:

a. MBR from section 6.2.1

b. FFS if ‘Total power concept’ is included in list of mechanisms that contribute to delta(TIB_peak) value. Discuss in next meeting, including why or why not relaxation due to thermal should be standardized.
5. On array configuration change between single band UL and inter-band ULCA (examples: splitting array by polarization, splitting array into multiple sub-arrays):

a. UEs are not precluded from using this technique. 

b. This technique is not included in list of mechanisms that contribute to delta(TIB_peak) value. 
WF – Relaxations to meet common EIRP spherical coverage

1. This category is equivalent to delta(TIB_spherical). 
2. Relaxation applies relative to min. EIRP in tables 6.2.1.x-3 (single-band single-CC spherical coverage EIRP requirements without MBR).
3. Relaxation from CA MPR is separately applicable.
4. Tentative agreement: [Relaxation for common spherical coverage delta(TIB_spherical) is derived as addition of the quantities below:

a. Total peak EIRP Relaxations (X/Y, see WF.2)

b. Relaxation ‘R_overlap’ due to imperfect overlap in spherical coverage regions of the two bands (i.e., not covered by 4a above)

i. R_overlap to be aligned with value derived from delta(RIB_spherical)]


2 Discussion
2.1 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 1-2dB to compensate the power consumption and thermal issues caused by activating two bands and two panels.
There was comment in last meeting that UE can apply PMPR to cope with thermal problems, however, if we look at the PMPR definition in RAN4 it cannot be applied in this purpose. Meanwhile in the conformance testing no PMPR is allowed. Therefore, we do not see the possibility of UE to apply PMPR for thermal issues. Control Tx power is the only way that UE can do in practice.
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a) ensuring compliance with applicable electromagnetic power density exposure requirements and addressing
unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for
scenarios not in scope of 3GPP RAN specifications;

b) ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity
detection is used to address such requirements that require a lower maximum output power.






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

Observation 2:          It is not possible to use PMPR to solve thermal issues.

Proposal 1:               2dB is considered in the peak EIRP and spherical coverage relaxation for the sake of thermal issues and control of total Tx power.

2.2 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, PSD difference is not necessary, and in last meeting it was agreed to only consider the MBR and also potential “total power concept”.
For the multi-band relaxation, it can be seen that at least 0.5dB is needed for these bands. To be simple, the largest value is used, i.e. 0.7dB.
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- 257 0.1 0.1
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- 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 3:          0.7dB relaxation is needed according to the multi-band relaxation.

Therefore, in total the relaxation for min peak EIRP (without considering PA-PA interaction impacts) could be 2.7dB for n257+n259 UL CA. 
Proposal 2:               Define 2.7dB relaxation (without considering the PA-PA interaction impacts) for min peak EIRP of each band in n257+n259 compared with single band requirements.

2.3 Spherical coverage
With the discussion above for min peak EIRP, many factors are also applicable for spherical coverage actually. It was agreed in last meeting that the relaxation will include peak EIRP relaxation, and spherical coverage overlapping relaxation. In the inter-band DL CA with IBM discussion 2dB was assumed for the spherical coverage overlapping relaxation, and it can be reused here. Then in total 4.7dB is needed for the spherical coverage.
Proposal 3:               Define 4.7dB relaxation (without considering the PA-PA interaction impacts) for spherical coverage of each band in n257+n259 compared with single band requirements.

3 Conclusions

This paper discussed about the total power concepts in the inter band UL CA with IBM, and also the peak EIRP and spherical coverage requirements with following observations and proposals.

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

Observation 2:          It is not possible to use PMPR to solve thermal issues.

Proposal 1:               2dB is considered in the peak EIRP and spherical coverage relaxation for the sake of thermal issues and control of total Tx power.

Observation 3:          0.7dB relaxation is needed according to the multi-band relaxation.

Proposal 2:               Define 2.7dB relaxation (without considering the PA-PA interaction impacts) for min peak EIRP of each band in n257+n259 compared with single band requirements.

Proposal 3:               Define 4.7dB relaxation (without considering the PA-PA interaction impacts) for spherical coverage of each band in n257+n259 compared with single band requirements.

Reference
[1] R4-2202343, WF on FR2+FR2 inter-band UL CA, QC
