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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 meeting, a discussion regarding configurated transmitted power was provided in [4]. However, there are still some other possible requirements. Some of them may have impact while some other may not. In this paper, discussion of UE RF requirements other than Pcmax for STxMP in FR2 has been provided, some are based on last meeting contribution.
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

Total EIRP clarification and restriction
Extensive discussion has been made in last meeting on this topic in [2] and this is not belong to Configured transmitted power. Here we re-submit and update some of the key observations and proposals.
The total EIRP for multi-beam case was discussed in [4] and had an agreement and sent to RAN1 in the outgoing LS [2] as following:
The total EIRP in any one direction refers to the aggregated EIRP of all beams over all panels in that direction.

The total EIRP over all panels cannot exceed the existing EIRP limitation. 
Since the regulatory requirements would obviously mandate the whole effect of multiple beams, this total EIRP concept is quite consistent with what regulatory requirements requires. Thus, this also is proposed to be clarified in the maximum output power requirements.
Observation 1: The total measured EIRP is needed and corresponding to regulatory requirements.
Proposal 1: Clarify the total EIRP for STxMP for maximum output power requirements. A draft text proposal is following:
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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. 

A complete TP for STxMP including Pcmax part is also provided in the Annex which is the same to [2][5].

“Per-panel” MPR
As discussed in another paper for configured transmitted power [5]. We propose not to change the Pumax equation, and also not introducing “per-panel” or “per TCI state” MPR. The real meaning of the extension of Pumax is still not that clear, while a lot of basic testability and complexity issue is still open. Furthermore, we also have concern on how per panel MPR works. For example, for FR2 PC1 QPSK, the gating factor of MPR for some RB allocations is SEM, which means for these cases, the MPR value will depend on the total radiated power, and under this condition, MPR can be arbitrarily assigned to each panel only if the TRP can meet the SEM. However, there are still other cases that the gating factor is EVM, and the MPR for each panel may be different and can not changed at will. When the gating factor is IBE, the inter-beam interference may also impact the MPR value which make the problem become more complicated. We really don't have enough confidence to solve these possible problems.
Since there are so many uncertainties, it is proposed to not extend the current MPR concept to “per-panel” or “per TCI state” at least in this release.
Proposal 2: Not extending the current MPR concept to “per-panel” or “per TCI state” at least in this release.

Beam Correspondence and General
In previous release discussion, there are two main factors will influence the beam correspondence performance：
a) Hardware consistency between Tx and Rx, which influence the beam pattern.
b) RSRP measurement accuracy, which influence the beam selection. 
Currently per-UE beam correspondence requirements are defined with different capabilities. In case of STxMP, it is possible that different panel may have different hardware characteristics, which means the phase or amplitude error between Tx and Rx can be different for each panel. In addition, in the field, the distances between UE and TRPs can be different for each panel, and the SINR condition will be various for panels, which lead to different measurement accuracy. Thus different requirements or capability may exist for each panel. In addition, the multiple Tx may have relationship with each other and it cannot assume that those requirements and verification are completely independent.
Observation 2: Beam correspondence requirements may be impacted by STxMP.
However, considering the possible complexity, it is proposed not to define this beam correspondence requirements in this release. E.g., the development of Multi-Rx requirements has grown far more complex than originally thought it would be, it is expected the possible complexity of the Multi-Tx can be at least comparable to Multi-Rx. 
Observation 3: The complexity of verifying “per-panel” or “per TCI state” requirements may be at least comparable to Multi-Rx cases.
In fact, for the work scope, it has already been agreed that:
“RAN4 agreed to consider ‘per-panel’ configured transmitted power (clause 6.2X.4) for WI completion”
Based on this situation, the following proposal is provided:
Proposal 3: Do not define “per-panel” or “per TCI state” related requirements that would be verified, such as Pumax, MPR, BC etc., in this release.

Conclusion
In this paper, further analysis was provided for the requirements other than Pcmax for STxMP in FR2. The following observation and proposals are provided:
Observation 1: The total measured EIRP is needed and corresponding to regulatory requirements.
Proposal 1: Clarify the total EIRP for STxMP for maximum output power requirements. A draft text proposal is following:
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. 

Proposal 2: Not extending the current MPR concept to “per-panel” or “per TCI state” at least in this release.
Observation 2: Beam correspondence requirements may be impacted by STxMP.
Observation 3: The complexity of verifying “per-panel” or “per TCI state” requirements may be at least comparable to Multi-Rx cases.
Proposal 3: Do not define “per-panel” or “per TCI state” related requirements that would be verified, such as Pumax, MPR, BC etc., in this release.

A complete TP for STxMP including Pcmax part is also provided in the Annex which is the same to [2][5].
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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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