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1
Background
In 3GPP RAN#98-e meeting a revised Rel-18 WID on “NR 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#107 meeting the WF [2] has been approved, and in this contribution we are going to discuss the main open issue which is left.
2
Discussion
On STxMP topic, one of the main issue is the definition of ‘per-panel’ configured transmitted power for STxMP power control:
<Agreement>: Pcmax/Pumax for STxMP
· RAN4 agreed to define ‘per-panel’ configured transmitted power for STxMP power control. 

· Total number of panels for ‘per-panel’ Pcmax should be two 

· FFS whether to introduce new inequation for ‘per-panel’ Pumax

· ‘per-panel’ to be replaced in final spec language, FFS how to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k considering following options
· Per TCI state
· Per TCI pool
· Per SRS resource set
· Others based on RAN1 updates are not precluded 
In FR2, the configured maximum output power (Pcmax) is defined at the same plane of reference as the higher-layer filtered RSRP measurement [3], and 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 of Pcmax is that it is compatible with the power control equations specified in 38.213 (power control and PHR are the only mechanisms in RAN1 specifications that would be impacted by a Pcmax ‘per-panel’). In FR1, the maximum configured output power is in the same plane of reference as the RSRP measurement used for DL pathloss estimation, which is the antenna connector. In FR2, the configured maximum output power is in the same plane of reference as the RSRP measurement. This is up to UE implementation for FR2 but in most cases it is located after the power amplifier and before the antenna arrangement (the received power is “measured based on the combined signal from antenna elements corresponding to a given receiver branch” according to 38.215). 

In RAN1#113, the following agreement was made:


[image: image1]
As described in our RAN1 contribution [4] for this meeting on “Unified TCI framework extension for multi-TRP”, our understanding of such agreement is that for a UE with two indicated TCI states, the UE derives two transmitted powers where each one is determined by the UL power control parameters and PL-RS of the corresponding TCI state. Furthermore, it is proposed for STxMP to allow transmission occasions to overlap in time since the transmission is “simultaneous” for STxMP (transmission occasions were introduced to support PUSCH/PUCCH repetition).
With such proposal, the UE would associate different panels with different transmission occasions and calculate the transmit power accordingly. The UE would also need to associate each Pcmax with a transmission occasion, where the the two Pcmax would need to be determined in such way that the UE always complies with the regulatory requirements.
With two defined Pcmax, the power headroom reporting is also proposed to be modified since the power headroom for the two panels would be different. Since UL power control parameters and PL-RS are provided per TCI state, the idea is that also the power headroom report should provide the power headroom per TCI state (where both single entry PHR and multiple entry PHR should be specified).
In line with such reasoning, in RAN4 the Pcmax ‘per-panel’ could also be specified for each TCI state such that it corresponds to the power control equation for the given TCI state (where the power headroom per TCI state would be relative to the Pcmax for the same TCI state).

Proposal 1: Define configured transmitted power ‘per-panel’ for STxMP power control per TCI state.
3
Conclusion

In this contribution, we have shared our view on the issue on defining configured transmitted power ‘per-panel’ for STxMP power control and we have made the following proposal:
Proposal 1: Define configured transmitted power ‘per-panel’ for STxMP power control per TCI state.
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Agreement 


On unified TCI framework extension for S-DCI based PUSCH/PUCCH STxMP:


The UE shall determine a first Tx power for PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the first indicated joint/UL TCI state, and a second Tx power for the same PUSCH/PUCCH transmission occasion i based on the UL PC parameter settings for PUSCH/PUCCH, if any, and the PL-RS included in the second indicated joint/UL TCI state
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