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Introduction
In past RAN4 meetings [1,2,3] there has been much discussion on how to define EIRP for FR2 ULCA band combinations across bands from different frequency groups. This paper further discusses these issues and makes recommendations.  
 
Discussion
In RAN4#98bis-e there was a WF agreed on various aspects of defining EIRP and spherical coverage [4]. For Max EIRP the following agreement was reached:

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

The definition of Max EIRP for RF2 ULCA for band combinations across different frequency groups was discussed at length and in [5] there was no agreement on whether Max EIRP should be defined per UE or per band. As we shared in RAN4#98bis-e in [4] the US FCC was consulted for their opinion on how to interpret the FR2 EIRP specifications for multiband ULCA transmissions. As mentioned in [5] their opinion was that Max EIRP should be defined per band. Based on our understanding and the guidance provided by the FCC we propose the following:
Proposal 1: For non-overlapping bands specify the max EIRP limit as per band, with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
In [4] there was an agreement that the min EIRP be defined as:
 
· 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

We think that the values X and Y should account for MBR, and PA-PA degradations such as spurs, heating, forward and reverse IMDs. It should be noted that the degradations will be less if the two UL frequencies are transmitted from different panels due to reduced PA-PA interaction. We propose to evaluate the benefit of having two values for X and Y per band based on transmission from separate panels ‘inter-panel’  and transmission on the same panel ‘intra-panel’.

Proposal 2: RAN4 to discuss the network performance benefit of defining separate relaxation values X and Y for both inter-panel and intra-panel transmission cases.
Currently, X and Y are based on band configuration so if the network configures a UE for 2 band ULCA operation but only activates 1 band the X and Y relaxations may not be justified. We think that the network can benefit from a fallback option wherein a lower relaxation value is applicable when only 1 band is activated. To achieve this, we propose that the X and Y values should be applicable by activation rather than by configuration. 
Proposal 3: Applicable Min EIRP relaxation values X and Y shall depend on the activation status of the participating CA bands
In [4] an agreement was reached on spherical coverage as follows:
· 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.

The EIRP spherical coverage relaxation for bands from different frequency groups consists of following terms:
· MBR
· Degradation for multi-band to PA-PA interaction
· EIRP Common coverage relaxation
[bookmark: _Hlk70522417]These terms must be evaluated to arrive at suitable EIRP relaxations for the n257 and n259 for ULCA CA_n257-n259.
[bookmark: _Hlk70522455]Proposal 4: The following terms must be quantified to obtain the individual n257 and n259 EIRP relaxations for ULCA CA_n257-n259:
· MBR
· Degradation for multi-band to PA-PA interaction
· EIRP Common coverage relaxation


Conclusion
In this paper the definition of the EIRP and spherical coverage for ULCA bands from different frequency groups  was discussed and the following proposals are made:
Proposal 1: For non-overlapping bands specify the max EIRP limit as per band, with max EIRP limit of each band set to 43 dBm (PC3/PC4) and 55 dBm (PC1). 
Proposal 2: RAN4 to discuss the network performance benefit of defining separate relaxation values X and Y for both inter-panel and intra-panel transmission cases.
Proposal 3: Applicable Min EIRP relaxation values X and Y shall depend on the activation status of the participating CA bands
Proposal 4: The following terms must be quantified to obtain the individual n257 and n259 EIRP relaxations for ULCA CA_n257-n259:
· MBR
· Degradation for multi-band to PA-PA interaction
· EIRP Common coverage relaxation
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