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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 RAN4#106bis-e meeting the WF [2] has been approved, and in this contribution we are going to discuss some of the open issues which are left.
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Discussion
On the configured power per panel (per TCI state) topic, the following Way Forward has been approved:
<Way forward>
-
Relaxation factor can be added based on the study outcome of the configured power and requirements for STxMP

-
RAN4 will further study how to improve the proposed per-TCI state configured power as proposed in RAN4#107, and if necessary while considering the following issues. Other solutions are not precluded

>
Whether/how to improve the per panel configured power to make it clearer for the two-panel transmission


>
Solution to differentiate the per-beam power for different TCI-state

-
It is expected that RAN4 waits for RAN1 updates regarding per-TCI power control before confirming the concept of the configured power for STxMP
We would like first to remind that one of the fundamental challenges in this WI is that the power classes are basically defined by EIRP requirements, the configured maximum output power in FR2 corresponds the most to TRP requirement, while the regulatory requirements are defined as the maximum power flux density (except for PC5), which is related but not the same requirement as EIRP.
Even though power classes are officially defined by both EIRP (min peak, spherical coverage and max) and TRP (max) requirements, by introducing the min peak EIRP requirement 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). 

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 directly controlled by power amplifier setting and corresponds better to FR1. 
As proposed in our previous contribution [4], 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.
In the previous meeting, a relaxation factor has been discussed for the lower bound of a ‘Per-TCI state’ measured peak EIRP PUMAX,f,c,k corresponding to the configured UE maximum output power (e.g. in [5]):

PPowerclass + DPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k)} -[∆TSTxMP] ≤ PUMAX,f,c,k ≤ EIRPmax
If such factor ∆TSTxMP is going to be introduced, it may be important that its value is conditional to the actual scenario of beam overlapping between the two panels. For example, if there is no overlapping between the beams, ∆TSTxMP should be equal to 0dB. If there is overlapping between the beams, a single value could be specified which would represent the maximum allowed relaxation where it would be up to the UE to apply a relaxation in the range [0dB, ∆TSTxMP] depending on the amount of overlapping. In any case, the ∆TSTxMP requires further study.
Proposal 2: The ∆TSTxMP requires further study. If such factor is introduced, it may be important that its value is conditional to the actual scenario of beam overlapping between the two panels. 
· For example, if there is no overlapping between the beams, ∆TSTxMP should be equal to 0dB. Otherwise, a single value could be specified which would represent the maximum allowed relaxation where it would be up to the UE to apply a relaxation in the range [0dB, ∆TSTxMP] depending on the amount of overlapping. 
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Conclusion

In this contribution, we have shared our view on some of the open issues from the previous meeting 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: The ∆TSTxMP requires further study. If such factor is introduced, it may be important that its value is conditional to the actual scenario of beam overlapping between the two panels. 
· For example, if there is no overlapping between the beams, ∆TSTxMP should be equal to 0dB. Otherwise, a single value could be specified which would represent the maximum allowed relaxation where it would be up to the UE to apply a relaxation in the range [0dB, ∆TSTxMP] depending on the amount of overlapping. 
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