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1. Introduction

In RAN4 #98-e meeting, the WF [1] on FR2 UEs that support inter-band UL CA approved that
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In RAN #91-e meeting, revised WID [2] kept the scope:
· Specify requirements for inter-band UL CA for two bands between different frequency groups based on IBM.
· Define requirements for CA_n257A-n259A based on IBM.
This contribution will continue to discuss the 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 arrayss since it needs form two beams for two bands simultaneously with independent beam directions based on beam correspondence or UL independent beam management, as shown in Figure 2.1-1:
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Figure 2-1: Tx architecture of inter-band CA between different freq. groups for IBM
Based on above architecture for inter-band UL CA with separate antenna arrayss for the two bands, the MOP requirements can be got:

· Maximum EIRP

The max EIRP should be defined per band and reuse the requirement of single CC operation, as below
·   PC1: max EIRP of each band set to 55 dBm 

·   PC3/4: max EIRP of each band set to 43 dBm

Since 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.

· Maximum TRP
The max TRP should apply to each band and reuse the requirement of single CC operation, since the purpose is to define the unwanted emissions requirements at the maximum power level to ensure that co-channel interference does not exceed the limit, and two CCs are far enough apart since they are from two bands between different frequency groups, like LTE or FR1 inter-band UL CA.
·   PC1: Specify max TRP as per band, with max TRP of each band set to 35 dBm

·   PC3/4: Specify max TRP as per band, with max TRP of each band set to 23 dBm

· Minimum peak EIRP and minimum EIRP spherical coverage 

The min peak EIRP was defined to ensure UL spherical coverage in the mmW-bands, so the min peak EIRP and min EIRP spherical coverage should be defined per band and reuse the requirements of single CC operation for inter-band UL CA between different frequency groups for IBM.
Considering the common spherical coverage and multi-band relaxation, the relaxation requirements for min peak EIRP and min EIRP spherical coverage (i.e., ΔTIB,P,n and ΔTIB,S,n) should be introduced for inter-band UL CA between different frequency groups for IBM.
· i.e. min peak EIRP: n257=22.4-ΔTIB,P,n dBm, n259=18.7-ΔTIB,P,n dBm
· i.e. min EIRP spherical coverage: n257=11.5-ΔTIB,S,n dBm, n259=5.8-ΔTIB,S,n dBm
Proposal 1: The package requirements of MOP should be defined per band and reuse the requirements of the single CC operation for inter-band UL CA between different frequency groups for IBM. 
Proposal 2: The relaxation requirements for min peak EIRP and min EIRP spherical coverage (i.e., ΔTIB,P,n and ΔTIB,S,n) should be introduced for inter-band UL CA between different frequency groups for IBM
Proposal 3:  ΔTIB,P,n and ΔTIB,S,n for CA_n257-n259 could be defined as below framework:

Table 2-1 ΔTIB,P,n min peak EIRP relaxation 

	NR CA bands
	NR band
	ΔTIB,P,n (dB)

	CA_n257-n259
	n257
	3

	
	n259
	3


Table 2-2 ΔTIB,S,n min EIRP spherical coverage requirement relaxation

	NR CA bands
	NR band
	ΔTIB,S,n (dB)

	CA_n257-n259
	n257
	3

	
	n259
	3


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 propose to define the Tx requirements for inter-band UL CA between different frequency groups for IBM as below:
Proposal 1: The package requirements of MOP should be defined per band and reuse the requirements of single CC operation for inter-band UL CA between different frequency groups for IBM. 

Proposal 2: The relaxation requirements for min peak EIRP and min EIRP spherical coverage (i.e., ΔTIB,P,n and ΔTIB,S,n) should be introduced for inter-band UL CA between different frequency groups for IBM.
Proposal 3:  ΔTIB,P,n and ΔTIB,S,n for CA_n257-n259 could be defined as below framework:

Table 2-1 ΔTIB,P,n min peak EIRP relaxation 

	NR CA bands
	NR band
	ΔTIB,P,n (dB)

	CA_n257-n259
	n257
	3

	
	n259
	3


Table 2-2 ΔTIB,S,n min EIRP spherical coverage requirement relaxation

	NR CA bands
	NR band
	ΔTIB,S,n (dB)

	CA_n257-n259
	n257
	3

	
	n259
	3


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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Max EIRP & Max TRP of CA_n257A-n259A based on IBM:


Worldwide regulator requirement study are encouraged


Focus on CA_n257A-n259A based on IBM discussion as first step, that is requested and non-overlapping bands type


Max EIRP


Option 1: Specify max EIRP as per band


PC1: max EIRP of each band set to 55 dBm 


PC3/4: max EIRP of each band set to 43 dBm


Option 2: Specify max EIRP as per UE


FFS on how “per UE” concept work, and the exact corresponding requirements


Max TRP (subject to revisit pending the final agreement on Max EIRP)


PC1: Specify max TRP as per band, with max TRP of each band set to 35 dBm


PC3/4: Specify max TRP as per band, with max TRP of each band set to 23 dBm


Min Peak EIRP of CA_n257A-n259A based on IBM:


Min Peak EIRP


Option 1: Specify min peak EIRP as per band


Option 1a: Same requirement as single-CC


i.e. n257=22.4 dBm, n259=18.7 dBm


Option 1b: FFS relaxed requirement compared to single-CC


i.e. n257=22.4-FFS dBm, n259=18.7-FFS dBm


Option 1c: 3dB relaxed requirement compared to single-CC


i.e. n257=19.4 dBm, n259=15.7 dBm


Option 2: Specify min peak EIRP as per UE


FFS on how “per UE” concept work, and the exact corresponding requirements


Option 3: Others


Others are not precluded
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