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1 Introduction
Rel-17 WI for UE RF enhancement was approved in RAN#89[1]. UL inter-band CA of n257-n259 is a one of the objectives of the WI. This paper show our views on general UL CA requirements.
2 Discussion
2.1 Background
Rel-17 WI for UE RF enhancement was approved in RAN#89. The inter-band CA-related objectives from [1] are shown below. This paper discusses the following three topics which are marked as yellow in the excerpt:
· Requirements for UL CA_n257A-n259A based on IBM (General UL CA requirements)

========================Start of Excerpt from [1] ========================
· Inter-band DL CA enhancements [RAN4 RF/RRM]
· Agree a method how applicable CBM/IBM information is captured into specification for a particular CA configuration. Agree how it is decided whether a certain CA configuration is assuming CBM or IBM based requirements (for-example is applicability based on operator request or some general rule or are all CA configurations applicable for both CBM and IBM). 
· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).
· Define requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM (Note these CA configurations will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations. Evaluate performance impact based on deployment conditions and design constraints, including outcome of MRTD requirement if any.
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for (IBM) based on explicitly requested band combinations.
· Both RF and RRM requirement aspects are in scope for DL interband CA.
· Inter-band UL CA [RAN4 RF/RRM] 
· Specify requirements for inter-band UL CA for two bands.
· Define requirements for CA_n257A-n259A based on IBM (Note this CA configuration will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).
· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz).
· Study and if feasible define UE requirements for CBM and/or IBM CA within the same freq. group (e.g. 28GHz + 28GHz), on hold until there is operator request.
· Both RF and RRM requirement aspects are in scope for UL interband CA.
========================End of Excerpt from [1] ========================

2.2 General UL inter-band CA requirements
 Before discussing band combination specific requirements, we would like to discuss general Tx requirements for UL inter-band CA with LB+HB based on IBM, i.e., band combination agnostic requirements. This paper mainly discusses transmitter power since this is a fundamental Tx requirements
UE maximum output power requirement includes maximum TRP, maximum peak EIRP, minimum peak EIRP, and spherical coverage EIRP. For maximum TRP, the same approach for FR1 should be applied. That is, the sum of TRP from LB and HB should be limited by the maximum TRP. For example, if a UE supports power class 2/3/4, the sum of TRP from LB+HB shall not exceed 23dBm. 

Proposal 1: For maximum TRP for FR2 UL inter-band CA, the sum of TRP from LB and HB shall not exceed maximum TRP associated with each power class, e.g., 23dBm for power class 2/3/4.

Next, we think maximum peak EIRP also should be limited by the sum of peak EIRP from LB and HB in any direction. Considering a certain PC3 UE which peak EIRP from LB is 42dBm on a certain direction and peak EIRP from HB is 42dBm on the same direction, the UE can meet maximum peak EIRP requirements for LB and HB, respectively. However, the sum of peak EIRP on the direction is 42dBm+42dBm=45dBm, which exceeds 43dBm of maximum EIRP requirement.  Such an implementation should not be allowed. To confirm this aspect, it should be guaranteed that the sum of peak EIRP from LB and HB in any direction does not exceed the allowable level.

Proposal 2: For maximum peak EIRP for FR2 UL inter-band CA, it should be guaranteed that the sum of peak EIRP from LB and HB in any direction does not exceed the allowable level, e.g., 43dBm for PC 2/3/4.

 For minimum peak EIRP, as approved for peak EIS for DL inter-band CA, one possible option is that UE meet minimum peak EIRP requirements of LB and HB, individually. This means that there is no restriction on peak direction and it is allowed that the peak direction of LB and HB can be set on mutually different directions. It may work as long as common spherical coverage EIRP is guaranteed. As discussed in DL inter-band CA, we think the common spherical coverage requirement is important feature for real operation. Considering a fact that the number of places and areas where BS(s) can be deployed are limited, it is expected that co-located BS deployment and non-co-located BS deployment is mixed in a certain NW. In such a case, it is meaningful for UE to have a capability to transmit certain level of EIRP on the same direction. In addition, we think spherical coverage EIRP is more important feature that peak EIRP considering a rotation of UE in actual environment. Based on above consideration, we provide the following proposal:

Proposal 3: For FR2 UL inter-band CA, UE should meet minimum peak EIRP of LB and HB individually, and should meet common spherical coverage EIRP.

 For emission requirements, we think UE shall meet emission requirements of LB and HB under UL inter0band CA operation, respectively. But we also think whether some additional emission issues would happen due to simultaneous dual UL should be investigated. 

Proposal 4: UE should meet emission requirements of LB and HB under UL inter-band CA operation, respectively.

3 Conclusion
Here we summarize our contributions:

Proposal 1: For maximum TRP for FR2 UL inter-band CA, the sum of TRP from LB and HB shall not exceed maximum TRP associated with each power class, e.g., 23dBm for power class 2/3/4.

Proposal 2: For maximum peak EIRP for FR2 UL inter-band CA, it should be guaranteed that the sum of peak EIRP from LB and HB in any direction does not exceed the allowable level, e.g., 43dBm for PC 2/3/4.

Proposal 3: For FR2 UL inter-band CA, UE should meet minimum peak EIRP of LB and HB individually, and should meet common spherical coverage EIRP.

Proposal 4: UE should meet emission requirements of LB and HB under UL inter-band CA operation, respectively.
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