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1 Background
In RAN4#98-e, the applicability and requirement framework of FR2 UEs that support inter-band DL CA with IBM has been further discussed, where the following agreements have been reached [1]:

· 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

Moreover, a few issues are still left open and needs to be further discussed: 
· 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

In this contribution, we provide our views on the above opening issue. 
2 Max EIRP
For FR2 UEs, an upper limit of TRP requirement was introduced in conjunction with EIRP-based power class to constrain UL co-channel interference. Moreover, regulatory requirements on the maximum allowed EIRP for the mmWave UE applies in some regions/countries. To meet the regulatory requirement, the requirement for the maximum allowed EIRP is required. The requirement varies depending on UE type and the peak EIRP shall not exceed the maximum allowed value [2].

As the EIRP is a directional parameter, it is unclear how the (total) maximum EIRP per UE concept would work in this case. The beam peak directions on different CC may point towards different directions, and we can not just sum the peak EIRP value on different CCs up as it is not physically meaningful. Therefore, in our understanding, it is more feasible to specify the maximum EIRP per band as option 1 proposed in the WF. 
Proposal 1: Specify max EIRP as per band with PC1: max EIRP of each band set to 55 dBm, and PC3/4: max EIRP of each band set to 43 dBm
This may have to be modified in case there are regulatory requirements on the equivalent EIRP for all (both) bands of a band combination (then the beam of all bands would point in the same direction).

The power prioritization rules in TS 38.213 apply when the PCMAX is exceeded. Now, the latter is specified in a different plane of reference than the power class (EIRP) that is directional. This is arguably less of an issue for intra-band combinations with antenna collocation, the beam direction is the “same” for all serving cells (the relation between radiated and conducted similar for all cells). In many implementations the PCMAX is more related to the conducted power (PCMAX,f,c per cell governing the UL power control) that is not directional and hence the TRP (the PCMAX,f,c specified in the same plane of reference as the RSRP for serving cell c). For general inter-band UL CA it may, therefore, be more relevant to add the TRP for governing the power prioritization of an inter-band combination. 
Observation 1: The PCMAX is defined in a different reference plane than EIRP, which may create issues especially when the beams point towards different directions for UL inter band CA operation.
3 Min Peak EIRP
As a UE that supports inter-band CA operation would be naturally a multi-band UE, the multi-band relaxation (MBR) needs to be taken into account. Note that the MBR comes from the fact that antenna performance would be degraded due to less freedom of optimization. Therefore, such a performance degradation would always exist regardless of the UE operates in CA mode or single CC mode. The following proposal is given:
Proposal 2: Specify min peak EIRP as 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.
It is also worth mentioning that for the DL inter-band CA, the MBR is absorbed into the total relaxation. Therefore, we suggest adopting the same methodology for the UL part. 
Proposal 3: Absorb the MBR into the total relaxation for inter-band UL CA in FR2 to align with the inter-band DL CA in FR2.

4 Proposal
In this contribution, we make the following observations and conclusions for the requirement and framework of inter-band DL CA in FR2: 
Observation 1: The PCMAX is defined in a different reference plane than EIRP, which may create issues especially when the beams point towards different directions for UL inter band CA operation.

Proposal 1: Specify max EIRP as per band with PC1: max EIRP of each band set to 55 dBm, and PC3/4: max EIRP of each band set to 43 dBm
Proposal 2: Specify min peak EIRP as 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.

Proposal 3: Absorb the MBR into the total relaxation for inter-band UL CA in FR2 to align with the inter-band DL CA in FR2.
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