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Introduction

In last meeting, inter-band UL CA issue were extensive discussed. According to discussions in past RAN4 meetings, it is hopeless to complete the RF requirements for PC3 inter-band UL CA due to the discussions on total power conception for PC3 were quite diverse and it is difficult to achieve the agreements in the last of Rel-17 time window. Therefore, in [1], Moderator propose to exclude PC3 and focus on non-handheld device types such as PC1/PC2/PC4/PC5 and a possible new power class similar to PC3 but for non-handheld form factor like for laptops. The possible new power class is less affected by thermal/power/MPE issues and thus could maintain the PC3 EIRP/EIS requirement (without power concept but with CA relaxations). 

Consenquently, some agreements were achieved in [2] for the PC1/2/5 for the next step work.
1.
WF – Band Combinations

GTW Agreement: RAN4 recommends that UL CA_n260-n261 is included in this WI in addition to CA_n257-n259.
2. WF – Power Classes applicable for inter-band ULCA

GTW Agreements: 
Focus on the common requirements (i.e., MPR and power control) of PC1/2/3/4/5 and Delta_TIB values of PC1/2/5

Discuss PC3-specific requirements after step 1a (i.e., Delta_TIB values and total power issue).

A power class cannot be supported without finalizing requirements including Delta_TIB.
GTW Agreements: 
The total power concept is not applied for power classes such as PC1/2/5
FFS include new power class

Further check the MPE regulation for FWA/CPE.

In this contribution, we would like to share some analysis about RF requirements on this issue.
Discussion 

2.1 General 
The framework for FR2+FR2 inter-band UL CA was endorsed in [3], where only Tx requirements were included with some Tx RF requirements to be defined, such as Pcmax, MPR, ΔTIB,P/S,n.
Before RAN4 switch the direction from PC3 to other PCx, the discussions on inter-band UL CA RF requirements were mainly focus on PC3 since the RF requirements defined in TS38.101-2 are strongly correlated to power classes, which means the inter-band UL CA RF requirements for other PCx have not been discussed before, even for the corresponding inter-band DL CA, the related RF requirements have also not been discussed before. 

Actually, for FR2-FR2 inter band NR CA configuration, Rx RF requirements should be defined for DL CA first, which is 1UL/2DL operation, and then to define Tx RF requirements to support CA in uplink, or define Tx and Rx RF requirements as a package when a brand new PCx capable of inter-band UL/DL CA band combination.

However, only Rx requirements were defined for PC3 inter-band DL CA in current specification, which means for a new PCx capable of inter-band UL CA band combination, the Tx and Rx RF requirements should be defined as an package.
Observation 1. For a new PCx (i.e. PC1/2/5) capable of inter-band UL/DL CA band combination, the Tx and Rx RF requirements should be defined as an package.
Moreover, relaxation requirements for supporting multi-band operation (i.e. MBR) were defined in TS38.101-2, but it is only for PC3 (including inter-band CA since a UE that supports inter-band CA operation is naturally a multi-band UE).

The main purpose of MBR requirement is to address the antenna gain loss comparing with signal band operation due to the sharing of antenna element patch for different bands, which is to specify peak EIRP and spherical coverage relaxations at certain CDF curve percentage (50% for PC3) for a band in multi-band operation compared with single-band operation. For different power classes, the peak EIRP and spherical coverage requirement were different due to different antanna array size, different %-tile CDF etc. Also, for some Rx requirements for inter-band DL CA, such as spherical coverage requirements, the MBR factor was considered. 
Therefore, for other PCx capable of inter-band UL CA operation CA_n260-n261 and CA_n257-n259, the MBR for each band should be defined. It should be noted MBR requirements were reflected in single carrier operation.
Observation 2. MBR requirements should be defined for a new PCx (i.e. PC1/2/5) capable of inter-band UL CA. 
2.2 ΔTIB,P/S,n
For delta(TIB_peak) value, i.e. ΔTIB,P,n, it was agreed to include mechanisms that contribute to relaxation which are listed below:

a. MBR from section 6.2.1

b. 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.

For PC1/2/5, the mainly purpose to switch to these power classes are that these power classes are less affected by thermal/power/MPE issues, which means there is no need to consider ‘Total power concept’ as one of the mechanisms to contribute the delta(TIB_peak) value. Therefore, the only MBR contributor left. Therefore, ΔTIB,P,n is proposed to equal to MBR value. 
For delta(TIB_spherical) value, i.e. ΔTIB,S,n, we think the derivation could based on the ΔRIB,S,n. The difference is there is no need to consider the power imbalance issue for Tx requirements. Therefore, ΔTIB,S,n is proposed to be ΔRIB,P/S,n -1 dB. 

Proposal 1. It is proposed: ΔTIB,P,n = MBR and ΔTIB,S,n=ΔRIB,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. For a new PCx (i.e. PC1/2/5) capable of inter-band UL/DL CA band combination, the Tx and Rx RF requirements should be defined as an package.
Observation 2. MBR requirements should be defined for a new PCx (i.e. PC1/2/5) capable of inter-band UL CA. 
Proposal 1. It is proposed: ΔTIB,P,n = MBR and ΔTIB,S,n=ΔRIB,S,n -1 dB
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