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1
Background
In 3GPP RAN#98-e meeting a revised Rel-18 WID on “MIMO Evolution for Downlink and Uplink” has been approved [1]. For seven groups of RAN1 objectives only a single objective has been specified for RAN4:
RAN4:

Specify necessary core requirements for the enhancements listed above.

This being the first RAN4 meeting for this WI, a discussion related to Agenda Item “9.28.2.1 UE power limitation for STxMP in FR2 (R1-2205639)” is already ongoing since RAN4#104-e when LS on UE power limitation for STxMP in FR2 [2] has been received from RAN1. In this contribution we are going to discuss some aspects on power limitation requirements for STxMP scenario in FR2.
2
Discussion
In the LS, RAN1 seeks several answers on the following assumptions on power limitation:

· Assumption 1: Power limitation per panel for STxMP

· Assumption 2: A total power limitation per UE over all UE panels used for STxMP
In the RAN4 discussion so far, it seems that there is a common understanding that both assumptions are feasible, but the power limitation per panel does not exist in RAN4 specifications while for the total power limitation per UE the aspect of multiple simultaneous panels hasn’t been considered. All the necessary requirements could be specified as part of this WI.
According to RAN1 discussion so far for two panels two different SRS Resource sets will be configured where the power control could be potentially performed separately per panel (open-loop power control parameters are tied to a SRS Resource set). Thus, one of the motivations to clarify these power limitations is to define how the power control would work for STxMP scenario. The only relevant parameter in RAN4 for the power control is the configured maximum output power, so the discussion can be focused on how to define the configured maximum output power requirement for STxMP scenario in FR2.
In the previous meeting there was a proposal [3] which considers introducing the configured UE maximum output power PCMAX,f,c,k per TCI state k of carrier f and serving cell c, and that proposal could be further discussed.

We would like to highlight that one of the important aspects which needs to be considered is that with the configured maximum output power, which is defined at the antenna connector, we don’t have a complete control over the compliance on the regulatory exposure requirements (MPE) which is based on the power flux density. The MPE requirements need to be met by the UE regardless the number of beams the UE is transmitting. For example, if the UE simultaneously transmits with two panels whose beams are overlapping even partially (small angle of separation) the UE might not meet the regulatory requirements while if the beam directions are sufficiently separated the same requirements could be met. The UE has the control only on the power amplifier which feeds the antennas of the given panel so that is why the total radiated power (TRP) requirement is more suited for the configured maximum output power even though it is set such that the corresponding measured peak EIRP PUMAX,f,c is within the lower and the upper bounds. In conclusion, for STxMP scenario it is complicated for a UE to simultaneously handle the regulatory MPE requirements and the total radiated power requirements.
Observation 1: The regulatory MPE requirements need to be met by the UE regardless the number of beams the UE is transmitting. Depending on beam directions for the same configured maximum output power(s) the MPE requirements could be either met or not met while the UE only has a control on the power amplifiers.
Observation 2: In conclusion, for STxMP scenario it is complicated for a UE to simultaneously handle the regulatory MPE requirements and the total radiated power requirements.

3
Conclusion

In this contribution, we have shared our view on the power limitation requirements needed for STxMP scenario in FR2 and we have made the following observations:
Observation 1: The regulatory MPE requirements need to be met by the UE regardless the number of beams the UE is transmitting. Depending on beam directions for the same configured maximum output power(s) the MPE requirements could be either met or not met while the UE only has a control on the power amplifiers.
Observation 2: In conclusion, for STxMP scenario it is complicated for a UE to simultaneously handle the regulatory MPE requirements and the total radiated power requirements.
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