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Introduction
In RAN4#107, a WF has been agreed in [1]. A number of agreements have been reached but still some difficult issues remains. A discussion paper and related proposals are provided in [2], and most of them still holds in current situation. The general topic summary is in [3].
In this paper, some more discussion based on last meeting WF are provided. Some proposals, including the Text proposal, is re-submitted based on last meeting’s contribution [2].
Discussion
Background
In [1], the following agreements have been reached:
<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 
<Agreement>: Other UE RF requirements
· For STxMP UE architecture, the ability to steer two UL beams independently is a minimum capability. Other than that, it should be left to UE implementation
· FFS whether/how to define ‘per-panel’ MPR/A-MPR
· FFS whether/how to handle the testability issue
<Agreement>: RAN4 work scope
· RAN4 agreed to consider ‘per-panel’ configured transmitted power (clause 6.2X.4) for WI completion
Among them, may be the most important agreement is the first one that ‘per-panel’ configured transmitted power would be defined. The number of panels for ‘per-panel’ Pcmax is also confirmed to be two.
However, the concept that would substitute the ‘per-panel’ is still not formally set, and there are other requirements that not settled yet.

Concept selection for ‘per-panel’
In last meeting, some new proposals were raised. Apart from the “per TCI state” which has been raised for several meetings, “per TCI pool” and “per SRS resource set” were also raised. However, both of them have their own problem.
For “per TCI pool”, use this concept for different panel was not actually accepted by RAN1. So it lacks the basic common ground with RAN1. For “per SRS resource set”, it should be noted that though the “SRS resource set” is basically can corresponds to a “panel”, this concept is bounded to SRS and PUSCH, and no direct concept relationship with PUCCH. Still a relation with TCI state is needed between PUCCH and “SRS resource set”, thus make this concept also not that attractive.
Observation 1: Both “TCI pool” and “SRS resource set” do not seems like a better concept to be used here compared to “TCI-state”.
Based on this observation, it is still proposed to use “per TCI-State”.
Proposal 1: Use “Per TCI-state” as spec language to substitute “per-panel”.

Regarding “per-panel” Pumax (Re-submit with update)
For FR2, since all the verification is OTA based, the basic conductive Pcmax is actually not specified and verified. The definition really has a range of requirements is measured peak EIRP Pumax, which is corresponding to Pcmax through an unspecified mapping of implementation as following:
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
Actually, the EIRPmax is from regulatory requirements and is actually a per-UE/per-band concept. This means that for multi-beam transmission in STxMP, the total EIRP over all panels not exceeding existing EIRP limitation would make sure the regulatory requirement can be used. From this point, there is no mandatory new requirements for per-TCI state/per-beam Pumax, at least from regulatory side.
Based on this analysis, the actual need for setting up upper limit for measured per-TCI State/Per-beam EIRP (Pumax) is not that clear. 
Observation 2: There is no regulatory need for per-TCI state/per-beam measured peak EIRP as long as total EIRP is ensured for STxMP, and the actual need for measured per-TCI State/Per-beam peak EIRP is not clear.

In addition, as discussed in previous meeting [4], currently it seems that there is no good way to differentiate the power from multiple beams in case of overlapping. This would make the measurement of power of a certain beam quite challenging. Although theoretically different beams can be differentiated by DMRS, this would require the TE to actually finish demodulation of different beams, which seems not consistent with many typical TE implementations. Without the confirmation from TE implantation, this can be meaningless to go further.
Furthermore, there are also many other issues for per-TCI state/ per-beam peak EIRP such as the complexity of considering multiple combination of different TCI state. By not defining this parameter explicitly, all these complex issues would also not exist.
Observation 3: There are many feasibility/complexity issues in per-TCI State/Per-beam measured EIRP Pumax verification.  
· E.g. Differentiating overlapping beams require demodulation of DMRS and may not be consistent with current TE implementation, and the considerable number of TCI-states may also bring complexity.

Based on the previous three observations, we propose to not define per-TCI state/per-beam measured peak EIRP.
Proposal 2 (Re-submit): Do not introduce per-beam/per-TCI state measured peak EIRP Pumax concept and/or verification. 

Based on the previous observations and proposals, the following proposal for configured transmitted power for STxMP which is same to [2] is proposed:
Proposal 3: One text proposal for configured transmitted power 38.101-2 is provided:
6.2X.4	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL beam corresponding to a TCI state k. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak total EIRP PUMAX,f,c for carrier f of a serving cell c over all active TCI states is within the following bounds, in which the measured peak total EIRP refers to the aggregated EIRP of all beams in peak direction
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c for carrier f of a serving cell c over all active TCI states is bounded by
PTMAX,f,c ≤ TRPmax
…

Other Requirements
The analysis of other requirements might be impacted can reference to [5]. 
A complete TP related to STxMP including configured transmitted power and other requirements are in the Annex.

Conclusion
In this paper, further analysis was provided for the Configured transmitted power requirements for STxMP in FR2. The following observation and proposals are provided (part of them are re-submitted):
Concept selection for ‘per-panel’
Observation 1: Both “TCI pool” and “SRS resource set” do not seems like a better concept to be used here compared to “TCI-state”.
Proposal 1: Use “Per TCI-state” as spec language to substitute “per-panel”.

Regarding “per-panel” Pumax (Re-submit with update)

Observation 3: There is no regulatory need for per-TCI state/per-beam measured peak EIRP as long as total EIRP is ensured for STxMP, and the actual need for measured per-TCI State/Per-beam peak EIRP is not clear.
Observation 4: There are many feasibility/complexity issues in per-TCI State/Per-beam measured EIRP Pumax verification.  
· E.g. Differentiating overlapping beams require demodulation of DMRS and may not be consistent with current TE implementation, and the considerable number of TCI-states may also bring complexity.
Proposal 2 (Re-submit): Do not introduce per-beam/per-TCI state measured peak EIRP Pumax concept and/or verification. 

Text proposal for configured transmitted power 38.101-2
Proposal 3:
6.2X.4	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL beam corresponding to a TCI state k. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak total EIRP PUMAX,f,c for carrier f of a serving cell c over all active TCI states is within the following bounds, in which the measured peak total EIRP refers to the aggregated EIRP of all beams in peak direction
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c for carrier f of a serving cell c over all active TCI states is bounded by
PTMAX,f,c ≤ TRPmax
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Annex Draft Text Proposal for 38.101-2
6.2X.4	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL beam corresponding to a TCI state k. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
The configured UE maximum output power PCMAX,f,c,k for carrier f of a serving cell c shall be set such that the corresponding measured peak total EIRP PUMAX,f,c for carrier f of a serving cell c over all active TCI states is within the following bounds, in which the measured peak total EIRP refers to the aggregated EIRP of all beams in peak direction
PPowerclass + PIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c for carrier f of a serving cell c over all active TCI states is bounded by
PTMAX,f,c ≤ TRPmax
…<Next Changed Section>…
6.2.1	UE maximum output power
6.2.1.0	General
NOTE:	Power classes are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1.
Table 6.2.1.0-1: Assumption of UE Types 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE

	7
	RedCap UE

	Note: RedCap variants of non-RedCap UEs are not precluded



Power class 3 is default power class.
For STxMP, the EIRP defined in the following clauses refer to total EIRP which is the aggregated EIRP of all beams in one direction. 
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