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In this paper, we provide our view on RF requirements for inter-band UL CA_n257A_n259A based on IBM. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In the last RAN4 meeting, one WF[1] was made for inter-band UL CA with IBM. 
Based on the WF, we would like to discuss MOP, PA-PA interaction, minimum peak EIRP, and spherical coverage for CA_n257A_n259A.
R4-2119960 [1]
	Way forward on FR2 Inter-band UL CA
· MOP and MPR framework
· RAN4 agree 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 }
· MBR handling
· Option 1 
· MBR is part of X&Y 
· Option 2 
· MBR is part of single carrier MOP
· Total power handling
· UE power consumption should be addressed and further study how to address it
· PA-PA interaction
· 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
· Relaxation, X & Y for CA_n257A_n259A
· X and Y for min peak EIRP & Sphericaql coverage.
· Options 
· Option 1: X=Y=3.5 dB
· Option 2: X=3.7 dB and Y=3.5 dB
· Option 3: ΔTIB,P,n shall be ΔRIB,P,n -1 dB
· Option 4: X and Y = 0 but UL CA relaxation included in CA MPR 
· Option 5: n257=22.4-X dBm, n259=18.7-Y dBm, where X = Y = 2.5 dB.
· Option 6: X=Y=9 dB
· Agreement
· Relaxation factors analysis for X and Y are encouraged




For CA MOP
Figure 2.1 shows 2 options for CA MOP in [1]. We think there is no difference of CA Tx power after MPR between option 1 and option 2 because MPRs(MPRPA-PA & MPRwaveform&modulation&BW&etc) in option 2 can be always considered as being X&Y larger than MPR of option 1 with assumption that MPRs is derived based on CA_MOP and X&Y are derived based on single carrier MOP. 
In addition, regarding that MOP of single carrier in FR2-1 is defined with assumption dual polarization, CA_MOP in option 1 can be interpreted as being based on single polarization and CA_MOP in option 2 can be interpreted as being based on dual polarization. In the aspect of minimum requirements, option 1 is more preferred. 



[bookmark: _Hlk31890999]Figure 2.1:  Options for CA MOP 
Proposal 1: Define CA MOP and CA MPR with Option 1.
· Option 1
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }

For MBR, it needs to be handled according to the band combination. Our preference is to handle it as part of X&Y. 
Proposal 2: Handle MBR as part of X&Y (option 1).
· Option 1
· MBR is part of X&Y 

Relaxation, X & Y for CA_n257A_n259A
For inter-band DL CA_n257A_n259A based on IBM, relaxation of EIS and EIS spherical coverage for power class 3 were specified as RIB,P = 4dB, RIB.S=4dB.  For the delta_RIB, MBR was not considered. Therefore, we do not need to consider delta_RIB for X&Y. 
Taking MBR of UE supporting n257 and n259 with single RF into account,  MBR of 0.7dB can be part of X for n257 and MBR of 0.5dB can be part of Y for n259. On top of it, as mentioned in  CA_MOP, in the aspect of implementation, it is possible to activate single pole between V and H for n257 and/or for n259.  It can be relaxed up to 3dB additionally compared to single carrier MOP.
Proposal 3: Specify relaxation of 3.7dB(X) in n257 and 3.5dB(Y) in n259 for mimim peak EIRP and spherical coverage(option2).
· X and Y for min peak EIRP & Sphericaql coverage.
· Option 2: X=3.7 dB and Y=3.5 dB

Conclusion
In this contribution, we provided our views on the RF requirement for inter-band UL CA_n257A_n259A based on IBM. Proposals are as follows.

For CA MOP
Proposal 1: Define CA MOP and CA MPR with Option 1.
· Option 1
· CA MOP = single carrier MOP – X&Y
· CA MPR = max { MPRPA-PA, MPRwaveform&modulation&BW&etc }

Proposal 2: Handle MBR as part of X&Y (option 1).
· Option 1
· MBR is part of X&Y 

Relaxation, X & Y for CA_n257A_n259A
Proposal 3: Specify relaxation of 3.7dB(X) in n257 and 3.5dB(Y) in n259 for mimim peak EIRP and spherical coverage(option2).
· X and Y for min peak EIRP & Sphericaql coverage.
· Option 2: X=3.7 dB and Y=3.5 dB
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