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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.
In this contribution we are going to discuss some open issues related to power limitation requirements for STxMP scenario in FR2.
2
Discussion
In the approved WF from the previous meeting (RAN4#106) [2] there are two issues which are still open for further discussion:
<Way forward>: ‘Per-TCI state’ configured power for ‘per-panel’ power limitation

- 
Companies are encouraged to provide view on ‘Per-TCI state’ power limitation, or other solutions to support ‘per-panel’ power control based on realistic implementation considerations.  

<Way forward>: Method to specify ‘per-UE’ power limitation


-
Companies are encouraged to provide view on ‘Per-UE’ power limitation for STxMP with following options

   -
Option 1: Reuse legacy requirement for STxMP

    -
Option 2: Define new requirements as ‘total power concept’ for STxMP

    -
Option 3: Others

Before discussing whether and how a ‘Per-TCI state’ configured power for ‘per-panel’ power limitation can be defined we should remind how are power class, configured maximum output power and power control mechanism in RAN1 defined in FR2. 
Power classes are defined by both EIRP (min peak, spherical coverage and max) and TRP (max) requirements, where TRP requirements were initially introduced to ensure that the UE antenna arrangement has a certain directivity. However, by introducing min peak EIRP which in some cases is very close to or even lower than the max TRP requirement, the later requirement has become less meaningful (except for PC5 where max TRP is a regulatory requirement), i.e. power classes are basically defined by EIRP requirements. 

The configured maximum output power is defined at the same plane of reference as the higher-layer filtered RSRP measurement [3], which is set per carrier per cell such that the measured peak EIRP is between the defined lower and upper bounds. The main motivation for such definition is the consistency with FR1, where the maximum configured output power is in the same plane of reference as the RSRP measurement used for DL pathloss estimation in the power control equations, which is the antenna connector for FR1. Also, for FR2 the measured total radiated power per carrier per cell is bounded by the max TRP defined for the given power class.
For FR2, the plane of reference for the configured maximum output power is not fixed, but in most cases it is located after the power amplifier and before the antenna arrangement. For that reason, it would have probably been more suitable if the configured maximum output power was defined using the total radiated power, which is basically directly controlled by power amplifier setting and corresponds better to FR1. 
To have the smallest possible impact on the power control equations defined in RAN1, it is important that a plane of reference for a ‘Per-TCI state’ configured maximum output power is the same as the plane of reference of anything which is measured in the DL for each TCI state. 
Proposal 1: To have the smallest possible impact on the power control equations defined in RAN1, it is important that a plane of reference for a ‘Per-TCI state’ configured maximum output power is the same as the plane of reference of anything which is measured in the DL for each TCI state.
Regarding a method to specify ‘per-UE’ power limitation for STxMP, in our view the legacy requirements should be reused rather than a ‘total power concept’, where it was proposed that the total power of the active panels can be kept as the current single panel transmission. In our view, such limitation would not allow the simultaneous transmission of two panels, each having the same power as a single panel but in a scenario where there is no overlapping between the two beams and thus where the regulatory requirements would still be fulfilled. 
Proposal 2: To specify ‘per-UE’ power limitation for STxMP, the legacy requirements should be reused.

3
Conclusion

In this contribution, we have shared our view on two open issues related to power limitation requirements needed for STxMP scenario in FR2 and we have made the following proposals:
Proposal 1: To have the smallest possible impact on the power control equations defined in RAN1, it is important that a plane of reference for a ‘Per-TCI state’ configured maximum output power is the same as the plane of reference of anything which is measured in the DL for each TCI state.
Proposal 2: To specify ‘per-UE’ power limitation for STxMP, the legacy requirements should be reused.
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