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1.	Introduction 
The LS from RAN1 [1] seeks to determine from RAN4 what constraints govern UL power for an FR2 UE under conditions of simultaneous UL transmission across multiple UE panels (STxMP). In previous meetings there was discussion on what a ‘panel’ might be, as well as what the specific connotation of ‘power limitation’. We propose resolution of these aspects first, and then construct a reply.
2.	Discussion
2.1	A definition for ‘Panel’
In [6], we proposed that RAN4 use the RAN1 definition of panel used for STxMP discussions. It would be reasonable to ask RAN1 for specific clarifications, but it would probably just be inefficient use of time to ask RAN1 what panel means when RAN4  already have access to their agreed definition used for discussions. 

Proposal 1: RAN4 to adopt the definition of panel as used in RAN1 discussions for STxMP:
	‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
1. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
2. Unit of antenna group to control its transmission power
3. Unit of antenna group to have a common UL timing



2.2	On the intended meaning of ‘power limitation’
The LS enquires about feasibility of EIRP and TRP limits. It appears RAN4 is well aligned on regulatory compliance [4]. The other aspect of power limitation is whether RAN4 can construct a per-TCI state family of requirements. While this can be an extensive topic, viewed through the lens of RAN1, it would be sufficient to focus on RAN4’s configured Tx power requirement because it has implications for RAN1’s power control strategy. 
There was a proposal to share with RAN1 a non-agreed concept, ‘total power concept’. RAN4 discussion diverged significantly on this topic in context of FR2 inter-band ULCA and indeed there was no consensus that such a concept has merit for an FR2 UE. The validity question is especially relevant for STxMP which is predicated on existence of independent idled resources to effect simultaneous UL connection to 2 TRPs. We recognize there can be corner cases where a UE may opportunistically support STxMP with a single antenna module by splitting into 2 logical panels.  In our understanding, such operation is a UE RF implementation detail .
Observation: ‘Total power concept’ does not have an agreed definition or agreed validity for FR2 UEs in RAN4.
Proposal 2: RAN4 to focus on the configured Tx power requirement while addressing ‘power limitation’ for STxMP in FR2. 
In [5], we worked through a progression of refinements and showed that a configured transmitted power requirement was not only feasible for STxMP, we found that a per-TCI state formulation was in fact optimal, given the challenges of verifiability and flexibility for the UE to implement independent control.
	[bookmark: _Hlk113702070]6.2x.4	Configured transmitted power for [STxMP]
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c,k for TCI state k of carrier f of aand serving cell c 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 EIRP PUMAX,f,c,k for TCI state k is within the following bounds
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
and where the corresponding measured peak EIRP for carrier f of a serving cell c, over all active TCI states configured for [STxMP], PUMAX,f,c satisfies
PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
[where ∆TSTxMP is a relaxation specific to STxMP operation]



Proposal 3: RAN4 to confirm that it is feasible to implement a per-TCI state configured power inequality.
3. 	Conclusions
Proposal 1: RAN4 to adopt the definition of panel as used in RAN1 discussions:
	‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
1. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
2. Unit of antenna group to control its transmission power
3. Unit of antenna group to have a common UL timing



Observation: ‘Total power concept’ does not have an agreed definition or agreed validity for FR2 UEs in RAN4.
Proposal 2: RAN4 to focus on the configured Tx power requirement while addressing ‘power limitation’ for STxMP in FR2. 
Proposal 3: RAN4 to confirm that it is feasible to implement a per-TCI state configured power inequality.
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1. Overall Description:
RAN4 would like to thank RAN1 for LS on UE power limitation for STxMP in FR2. Since RAN4 has not defined the concept of “panel” unfortunately, following answers are provided based on earlier RAN1 assumption as below:
‘Panel’ is defined as one or multiple as combination of below depending on different UE implementation: 
1. Unit of antenna group to control beam independently 
a. Within a panel, one beam can be selected and used for UL transmission.
b. Across different panels, multiple beams (each selected per panel) may be used for UL transmission 
c. ‘Beam’ is assumed to mean spatial filter associated with transmission or reception
2. Unit of antenna group to control its transmission power
3. Unit of antenna group to have a common UL timing

RAN4 responses to RAN1 questions are below:
Question 1: From RAN4 perspective, is Assumption 1 is feasible?
Answer: Yes.
Question 2: From RAN4 perspective, is Assumption 2 is feasible?
Answer: Yes.
Question 3: In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
Answer: RAN4 confirm that existing UE RF requirements are framed so standards compliance implies regulation compliance (clause 6.5x in TS38.101-2). 
For any additional limitation like the sum over all panels of the per-panel power limitation for STxMP, would be defined in RAN4 if necessary after the WI starts in RAN4.
Question 4: If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can/shall be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
Answer: It is believed that both assumptions are feasible, and both assumptions shall be applied to a same UE. The per-panel power limitation would be defined if deemed necessary, and the per-UE power limitation would be applicable at all the time. ‘Limitation’ here applies to regulatory compliance rather than a configured power requirement.
RAN4 can confirm that it can define the configured transmitted power requirement per-TCI for STxMP.
Additionally, RAN4 has agreed that ‘panel’ shall not be explicitly used in a requirement to ensure maximum flexibility for different UE implementations.
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