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1.	Introduction 
We focus on concluding the configured power discussion in RAN4 to enable RAN1 who are waiting on more ‘concrete resolution’ of power limits applicable to the UE during STxMP operation.
2.	Discussion
2.1	Background
It is beneficial for the system if RAN4 can establish that a UE performing STxMP is equivalent to ‘2 UEs in a black box’. The challenge for RAN4 is to set up the remaining requirements like MPR so these 2 notional UEs are unaware of each other’s existence except for some corner case when there is conflict for some common resource, or they face a common concern like thermal or RF exposure. RAN4 have already agreed that a per TCI state PCmax will be defined [4]. Further, the PCmax is limited to the first and second indicated joint/UL TCI states.
Observation 1: PCMax needs to only be maintained for 2 TCI states at a time.
Observation 1 is significant because it places an upper limit on the calculation complexity associated with PCmax. There is further UE control on this aspect, because the ‘pool of TCI states’ from which a joint pair can be drawn is based on UE report. It would be self-defeating for a UE to report more joint pairs than it can keep track of. 
The case for per TCI state MPR/A-MPR, PMPR and EIRP was made in [5] and other contributions only confirm that a per TCI state definition of PCmax is feasible. Some aspects however warrant further clarification.
2.2	per TCI state MPR/A-MPR
In a previous contribution [5], we argued that for the ideal case of a UE with no conflict of hardware resources, the following MPR formulation was appropriate: 
	Proposal 1: For mDCI, the allowed back-off per TCI-state is : MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound. X is 3 dB for the 2 TCI-state UL case.



We also pointed out that since the two links are generally schedule with different allocation and MCS, it was natural for each link to have its own MPR. This MPR formulation ensures regulatory compliance even for the ideal UE, and does not punish one link because of the other link, for example if it is running at higher MCS. For the case of a realistic UE, the ‘no HW resource conflict’ may not apply and the amount of hardware sharing may determine how much extra MPR is required. For example, if the physical antenna module must be split into half modules that are independently steerable, there is 6dB reduction in peak EIRP from each half module, and so, 6 dB MPR is required. If on the other hand there is a limit on DC power consumption but not on module availability, perhaps only 3 dB additional MPR is required. This ‘extra MPR’ is a strong function of what power class is being discussed and what is a reasonable assumption for competitive hardware. We therefore propose that this extra application specific relaxation be captured as an extra term ‘∆TSTxMP’ whose value is determined as part ot the power class definition for STxMP operation:
Proposal 1: As a package, a per TCI-state MPR is defined along with a per power-class relaxation ‘∆TSTxMP’. The MPR is MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB.  ‘∆TSTxMP’ is defined with the power class for STxMP.
	6.2K.4	Configured transmitted power for simultaneous mTRP transmission 
The UE can configure its maximum output power for each UL TCI-state indicated for simultaneous mTRP transmission. The configured UE maximum output power PCMAX,f,c, k for TCI state k of carrier f of and 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 for TCI state k 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 each of the active TCI states k indicated for simultaneous mTRP transmission is within the following bounds
PPowerclass + DPIBE – MAX(MAX(X, MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(X, MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k } -[∆TSTxMP] ≤ PUMAX,f,c,k ≤ EIRPmax
and the corresponding measured peak EIRP for carrier f of a serving cell c, over all active TCI states indicated for [STxMP], PUMAX,f,c satisfies
PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power over all active TCI states indicated for simultaneous mTRP transmission,  PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
Where, 
X = 10*log10(number of UL TCI-states indicated for simultaneous mTRP transmission) dB is the per TCI state relaxation to comply with the PTMAX,f,c inequality above 
∆TSTxMP is a relaxation specific to simultaneous mTRP transmission defined in sections 6.2K.x,
PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1, MPRf,c,k, and A-MPRf,c,k the MPR and A-MPR respectively for UL associated with TCI state k as specified in sub-clauses 6.2.2 and 6.2.3 
…..(other parts left out due to trivial nature of changes)



2.3	per TCI-state EIRP
We have argued previously [5]  that Per TCI-state EIRP is central to support a per-TCI state PCmax formulation. Further, we noted that 4L demod is not a new problem, it is supported by UEs in FR1. Finally, the context of compliance testing is the multi AoA/AoD test setup taking shape in the concurrent FR2 multiRX SI. In this test set, the TRPs corresponding to the different TCI states are expected to have certain minimum angular separation, so there is a reduced overlap problem, especially for FWA devices which have high directivity beams. 
We therefore believe that:
Proposal 2: From the perspective of specifying STxMP operation in the core requirement, no special feasibility work is necessary for measuring per TCI-state EIRP.
2.4	Confirmation to RAN1 
Due to continuing RAN4 deliberations, RAN1 is unable to conclude on one detail [R1-2310505]:
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It is evident that RAN1 is waiting for confirmation of a configured power framework, specifically these highlighted sections of the proposal:
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Proposal 3: RAN4 to attempt early agreement on the configured power framework so RAN1 can complete their task during the concurrent RAN1 meeting.
3. 	Conclusions
Observation 1: PCMax needs to only be maintained for 2 TCI states at a time.
Proposal 1: As a package, a per TCI-state MPR is defined along with a per power-class relaxation ‘∆TSTxMP’. The MPR is MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB.  ‘∆TSTxMP’ is defined with the power class for STxMP.
Proposal 2: From the perspective of specifying STxMP operation in the core requirement, no special feasibility work is necessary for measuring per TCI-state EIRP.
Proposal 3: RAN4 to attempt early agreement on the configured power framework so RAN1 can complete their task during the concurrent RAN1 meeting.
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Question 2: Whether/how to introduce a procedure for Tx power reduction/scaling if the sum of Tx
power exceeds a total power limitation?

FL note: Postpone the discussion after RAN4 has more concrete conclusions on this issue.




