3GPP TSG-RAN WG4 Meeting #101-bis-e 
R4-2201300
Online meeting, 17-25 Jan, 2022
Agenda item:
6.4.2.2.1
Source: 
Xiaomi
Title: 
Tx requirements for inter-band UL CA between different frequency groups based on IBM
Document for:
Approval
1. Introduction
In RAN4 #101-e meeting, how to incorporate PA-PA interaction for UL CA based on IBM was approved to include in CA MPR in the WF [1] as follow:
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 And the remaining issues for MOP and other Tx requirements also have been discussed several meeting, there is no consensus. This contribution will continue to discuss these requirements for inter-band UL CA between two bands from different frequency groups based on IBM according to the WF.
2.  Discussion
In last meeting, the MOP was agreed to down-select the relaxation framework from the following two options, where X stands for relaxation for one band and Y for the other band:

· Option 1
· CA MOP = single carrier MOP – X&Y

· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }

· Option 2
· CA MOP = single carrier MOP
· CA MPR = max { X&Y, MPRPA-PA, MPRwaveform&modulation&BW&etc }
Actually, X & Y in the inter-band DL CA are more related to antenna performance degradation due to the physical restriction, for the same reason, X & Y in the inter-band UL CA are needed due to antenna performance degradation. MPRPA-PA is to meet the emission requirements due to PA-PA interaction. That is PA-PA interaction is only exist when two PAs for two bands are activated simultaneously, but the X & Y relaxation due to antenna physical restriction will be always exist when the antenna performance was designed, like the Delta TIB and Delta RIB in FR1 is caused due to the RF components. Therefore, the MPR value can’t eliminate the antenna performance degradation, the relaxation of X & Y should be considered based on the maximum output power, like the impact of insertion loss in FR1, we proposed:
Proposal 1: The MOP should apply the Option1:

· CA MOP = single carrier MOP – X&Y

· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
The MBR comes from the antenna performance degradation on each band to support multi-bands due to less freedom on optimization. It can’t guarantee each band in the CA can work in the best antenna performance although it may only support one band per penal in the CA mode. Therefore, the MBR need to be taken into account regardless of the UE operates in the CA or single CC mode. 
Proposal 2: MBR is part of X&Y.
Compared with the relaxation values for inter-band DL CA based on IBM, 1dB relaxation considering PSD imbalance should be excluded. Therefore, X & Y in the inter-band UL CA should include MBR and inter-band relaxation, and the relaxation value for min peak EIRP and EIRP spherical coverage shall be ΔRIB,P,n -1 dB and ΔRIB,S,n -1 dB.
Proposal3: X and Y for min peak EIRP and EIRP spherical coverage (X for n257, Y for n259) should apply Option 3:

· ΔTIB,P,n shall be ΔRIB,P,n -1 dB

· ΔTIB,S,n shall be ΔRIB,S,n -1 dB
The issue of power consumption also have been discussed several meeting, during the discussion, power consumption mainly consider MPE and thermal issues. In single carrier mode, this issue was considered by limiting the total transmitting power or transmitting time, i.e., maxUplinkDutyCycle-FR2 and P-MPR. For inter-band UL CA, the power consumption and thermal issues are not always exist, it will arise only when the total TRP is larger than some value. There is need to always introduce additional relaxation on top of the MOP, especially, on top of the min peak EIRP. Therefore, in FR2 inter-band UL CA, the power consumption and thermal issues can be resolved by the P-MPR through the UE reports.

Proposal 4: Power consumption and thermal issues can be handled with P-MPR.
3. Conclusion

In this contribution, we proposed to define the Tx requirements for inter-band UL CA between different frequency groups for IBM as below:
Proposal 1: The MOP should apply the Option1:

· CA MOP = single carrier MOP – X&Y

· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }
Proposal 2: MBR is part of X&Y.
Proposal3: X and Y for min peak EIRP and EIRP spherical coverage (X for n257, Y for n259) should apply Option 3:

· ΔTIB,P,n shall be ΔRIB,P,n -1 dB

· ΔTIB,S,n shall be ΔRIB,S,n -1 dB
Proposal 4: Power consumption and thermal issues can be handled with P-MPR.
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Total power handling


UE power consumption should be addressed and further study how to address it.


WF2 – PA-PA interaction for MPR


how to incorporate PA-PA interaction


Agreement


It is agreed that PA-PA interaction is included in CA MPR (i.e. Option 1).


PA-PA interaction aspect


Agreement


RAN4 should assume the worst-case PA-PA interaction, which arises from the UE using the same or collocated antenna arrays to form the UL beams (i.e. Option 2).


how to define MPRPA-PA


Agreement


[MPRPA-PA per band combination. MPRPA-PA applies equally to both bands in the ULCA band combination when PAs are activated simultaneously].


Other solution is not precluded
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