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Introduction

During the RAN4#101-e-bis meeting, an WF[1] on FR2+FR2 inter-band UL CA agreed following:

	WF – Relaxation to the min. peak EIRP requirement

This category is equivalent to X(Y) in prior discussion, or alternatively delta(TIB_peak) in spec. language. 

Relaxation applies relative to min. peak EIRP in tables 6.2.1.x-1. (single-band single-CC min. peak EIRP requirements without MBR)

Relaxation from CA MPR is separately applicable.

Included mechanisms that contribute to relaxation are listed below:

MBR from section 6.2.1

FFS if ‘Total power concept’ is included in list of mechanisms that contribute to delta(TIB_peak) value. Discuss in next meeting, including why or why not relaxation due to thermal should be standardized.

On array configuration change between single band UL and inter-band ULCA (examples: splitting array by polarization, splitting array into multiple sub-arrays):

UEs are not precluded from using this technique. 

This technique is not included in list of mechanisms that contribute to delta(TIB_peak) value. 

WF – Relaxations to meet common EIRP spherical coverage

This category is equivalent to delta(TIB_spherical). 

Relaxation applies relative to min. EIRP in tables 6.2.1.x-3 (single-band single-CC spherical coverage EIRP requirements without MBR).

Relaxation from CA MPR is separately applicable.

Tentative agreement: [Relaxation for common spherical coverage delta(TIB_spherical) is derived as addition of the quantities below:

Total peak EIRP Relaxations (X/Y, see WF.2)

Relaxation ‘R_overlap’ due to imperfect overlap in spherical coverage regions of the two bands (i.e., not covered by 4a above)

R_overlap to be aligned with value derived from delta(RIB_spherical)]




In this contribution, we want to share some analysis about this issue.
Discussion 

During the last meeting, the mechanism that contribute to inter-band ULCA min.peak EIRP and EIRP spherical coverage relaxation (X&Y) was discussed. However, although we have achieved some agreement on the relaxation mechanism, the X&Y value did not come to a conclusion. Recall the relaxation value framework of DL CA, the X&Y are determined by following factors:

Spherical coverage misalignment: Since the spherical coverage regions of the different frequency bands are not perfectly aligned, 1.5dB relaxation budget is needed to ensure the UE could achieve the 50% common spherical coverage between two CCs.
Multiband relaxation (MBR): since a UE that supports inter-band CA operation is naturally a multi-band UE, the MBR needs to be included. This relaxation budget is 1dB.
Power imbalance: One of the factor that determines ΔRIB,P,n is the receiver degradation due to the unbalanced received power of the two bands. This is because in the scenario of inter-band DLCA, since FR2 supports beam aggregation with very wide frequency separation, the transmit power and beam direction of the two beams might be different. Therefore, the ΔRIB,P,n leaves 1dB margin for imbalance received power.
However, for UL transmission, the transmitter does not have the power imbalance issue. Hence the UL CA relaxation ΔTIB,P,n should remove the power imbalance margin. Similar to this conclusion, the min peak EIRP relaxation ΔTIB,S,n should remove this margin as well.
Observation 1: The X&Y relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n) should remove 1dB power imbalance margin.
Refer to the WF in last meeting, mechanisms that contribute to relaxation already include MBR. However, for “total power concept”, we think it may not be appropriate for the concept of FR2. This is because there does not appear to be any physical related restrictions or regulatory related restrictions in FR2 to support the concept of “total power concept”. For thermal issues, we believe that the 3GPP specs will not define relevant content, which should be left to the implementation of the UE manufacturer to solve. 

Therefore, considering the research of DL CA relaxation, until other substantial performance reductions are proposed, the relaxation of min peak EIRP and spherical coverage will include MBR and remove the influence of power imbalance, which means the relaxation for both CCs i.e. X=Y=ΔRIB,P/S,n -1 dB.  
Proposal 1: The relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n) i.e. X=Y=ΔRIB,P/S,n -1 dB.
Conclusions
In this contribution, we shared some considerations on relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n), the following proposals are made:

Observation 1: The X&Y relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n) should remove 1dB power imbalance margin.

Proposal 1: The relaxation for both min peak EIRP (ΔTIB,P,n) and EIRP spherical coverage( ΔTIB,S,n) i.e. X=Y=ΔRIB,P/S,n -1 dB.
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