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1. Introduction

In RAN4 #98-bis-e meeting, the WF [1] on FR2 UEs that support inter-band UL CA approved that: 

[image: image1]
For the MOP requirements, some open issues need further discuss:

Issue 1: how to define Max EIRP, per UE or Per Band?

Issue 2: min peak EIRP and min EIRP spherical coverage will be defined per band with relaxed requirement compared to single-CC, but the relaxation values of X and Y are FFS.
Issue 3: Max TRP need to revisit pending the final agreement on Max EIRP.
This contribution will continue to discuss the remaining issues for MOP and other Tx requirements for inter-band UL CA between two bands from different frequency groups based on IBM.
2.  Discussion
Inter-band UL CA between different freq. groups for IBM will be implemented through separate Tx chains and separate antenna arrays since it needs form two beams for two bands simultaneously with independent beam directions based on beam correspondence or UL independent beam management.
For max EIRP, the regulatory requirements just limit the average power on per antenna arrays not per UE, as FCC describes in [3]:

(b) For mobile stations, the average power of the sum of all antenna elements is limited to a maximum EIRP of +43 dBm.

(c) For transportable stations, as defined in §30.2, the average power of the sum of all antenna elements is limited to a maximum EIRP of +55 dBm.
Therefore, the max EIRP should be defined:
·   Option2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1)
Accordingly, the max TRP should be defined:

·  per band with max TRP limit of each band set to 23 dBm (PC3/PC4) and 35 dBm (PC1)
The relaxation values for min peak EIRP and min EIRP spherical coverage need consider the impact factors of multi-band relaxation and inter-band relaxation, it’s similar to the relaxation of EIS and EIS spherical coverage except the PSD imbalance. 
As in the discussion of inter-band DL CA with IBM between different frequency groups [2], 2dB common spherical coverage relaxation on each band is needed for the 28GHz + 39GHz CA, and it can apply equally to UL CA with IBM. Hence, the relaxation values should be 3dB considering 0.7dB multi-band relaxation and 0.3dB margin.
Proposal 1: max EIRP should be specified per band with limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
Proposal 2: Max TRP should be specified per band with limit of each band set to 23 dBm (PC3/PC4) and 35 dBm (PC1)
Proposal 3:  ΔTIB,P,n =3dB and ΔTIB,S,n=3dB for CA_n257-n259.
Proposal 4: In additional, MPR, AMPR, Output RF spectrum emissions and beam correspondence could reuse the requirements of single CC operation for inter-band UL CA between different frequency groups for IBM.
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: max EIRP should be specified per band with limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
Proposal 2: Max TRP should be specified per band with limit of each band set to 23 dBm (PC3/PC4) and 35 dBm (PC1)
Proposal 3:  ΔTIB,P,n = 3dB and ΔTIB,S,n= 3dB for CA_n257-n259.

Proposal 4: In additional, MPR, AMPR, Output RF spectrum emissions and beam correspondence could reuse the requirements of single CC operation for inter-band UL CA between different frequency groups for IBM.
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Applicability:


Agreement:


According to latest WID RP-210914, in Rel-17 FR2 RF enhancement, specify requirements for inter-band UL CA for two bands between different frequency groups based on IBM


Max EIRP:


Options


Option 1: per UE 


Option 2: per band with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 


Option 3: per band but the max EIRP limit for overlapping bands where the UL of both bands are in the over lapping region needs to be discussed further. 


Issues


Regulation requirements dependent


Whether an aligned approach applies for L+H, L+L, H+H band combinations


Whether an aligned approach applies for max EIRP and min peak EIRP


Agreement:


For current scope, i.e., IBM between different frequency group, down-select from option 1 and option 2 in RAN4#99 meeting


Min Peak EIRP:


Options


Option 1: per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm. The value of relaxation (e.g., X, Y) can equal the MBR.


Option 2: per band with 3dB relaxed requirement compared to single-CC


Option 3 (revision of option 1): per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS)


Option 3-1: X and Y is 2.5dB 


Option 3-2: X and Y is 3dB + MBR 


Option 3-3: X and Y FFS


Issues


How to define the relaxation value X and Y, especially how to handle MBR


Whether min peak EIRP for two bands achieved simultaneously at the same direction


Agreement:


per band with relaxed requirement compared to single-CC, i.e., n257=22.4-X dBm, n259=18.7-Y dBm, value of X and Y for FFS


Spherical coverage:


Options


Option 1: EIRP spherical coverage requirement is specified per band, while allowing the relaxation per CA band combination.


Option 2: EIRP spherical coverage requirement is specified per band, while allowing 3 dB relaxation per band.


Option 3: Other 


Option 3-1: relaxation as 2.5dB


Option 3-2: relaxation as 3dB + MBR


Issues


Whether common spherical coverage shall be the baseline as downlink CA


Dependent on the agreement for min peak EIRP


Agreement:


Common spherical coverage requirement shall be defined for inter-band UL CA as that in downlink CA


EIRP spherical coverage requirement is specified per band rather than per UE, while the relaxation value per CA band combination is FFS








2
1

