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1. BACKGROUND
RAN plenary #94e approved the WID in [1] for Rel-18 MIMO enhancements. As described in WID, one of the goals in Objective 7 is to study and specify the operation of simultaneous UL transmission across multiple UE panels (STxMP). In this context, for the case of simultaneous UL transmissions, the operation is limited to the description of Objective 6 in WID. In the last RAN4 meeting #108bis, a WF [3] was agreed outlining the way forward for the STxMP UE RF requirements assumptions. 
We are listing below the content of the WF for convenience:
	<Sub-topic 1-2> PUMAX,f,c,k
· Introduce PUMAX,f,c,k in the core requirements with minimal impacts in Rel-18
· FFS of PUMAX,f,c  and PUMAX,f,c,k on the testability issue in future release
· FFS on the minimal impacts
<Sub-topic 1-3> MPRf,c,k/A-MPRf,c,k
<Way forward>: MPRf,c,k/A-MPRf,c,k derivation without overlapped beam indication
-	Option 1: MAX(MPRf,c, A- MPRf,c,) + X dB, where X is
	-	Option 1a: 10*log (number of UL TCI-states indicated for STxMP) dB 
	-	Option 1b: [3 dB] for STxMP
-	Option 2: MAX(X, MPRf,c, A- MPRf,c,), where X is
	-	Option 2a: 10*log (number of UL TCI-states indicated for STxMP) dB 
	-	Option 2b: [3 dB] for STxMP
<Way forward>: Additional relaxation (TSTxMP)
-	Whether to leave additional relaxation, outside of MAX(MPR) to the lower bound, will be further discussed together with MPRf,c,k and/or for future implementation constraints
<Sub-topic 1-4> P-MPRf,c,k
<Agreement>: P-MPR and PHR enhancement for Rel-18 STxMP
-	Recommended WF: P-MPR value is completely left to UE implementation for MPE compliance
<Sub-topic 1-5> Testability
<Agreement>: Whether to send LS to RAN5, with following proposal
-	Do not send LS to RAN5 and stop further discussion in this release.




2. DISCUSSION
In this contribution, we share our analysis on handling MPR, A-MPR, P-MPR and Pumax for mDCI STxMP Pcmax case and we propose a solution. 

2.1  INTRODUCTION OF PUMAX f,c,k FOR STXMP SCENARIO
[bookmark: _Hlk68019238]Rel-17 supports already 2 ULs for multi-TRP scenario, but only in TDM mode. However, what is important is the fact that 38.213 specification employs two distinct power control loops for each TRP, one per uplink beam. And thus, the Pumax is reflected by this approach.

Observation 1: Rel-17 supports two uplink transmissions in TDM mode with two power control loops and thus, the Pumax reflects this approach meaning one Pumax per beam.
Thus, we believe that Pumax per beam approach shall be maintained. Without Pumax per beam the Pcmax requirement is incomplete.
Proposal 1:  Introduce PUMAX f,c,k corresponding to PCMAX f,c,k defined for each active TCI state.

2.2 MPRf,c,k for STxMP scenario

In the WF listed above, the beam overlapping case was not treated. However, this case will have to be considered in the future as part of Rel-18 maintenance or Rel-19 development.
Proposal 2:  If not addressed in Rel-18, agree to treat the beam overlapping case for mDCI STxMP during Rel-18 maintenance (TEI) or Rel-19.
The current options retained in the WF does not account for overlapping RB allocation and how they would impact the out of band emissions.
Thus, for non-overlapping beams case, both UL grants are confined in the same channel but possibly with different RB allocations and MCS. We believe that a way to determine the MPR for Pcmax per beam, still non-optimal, is to take the maximum between the two associated MPRs per UL grant. 
Proposal 3:  For non-overlapping beams k, k={0,1}, a common MPR can be used MPR f,c,k = Max{ MPRf,c,0 , MPRf,c,1 ) corresponding UL grant 0 and UL grant 1 corresponding to indicated TCI 0 and 1 states, respectively.
If the beam overlapping case is not defined, the extra relaxation TSTxMP may not be needed. In our understanding, the TSTxMP was intended to address the beam overlapping case. We don’t have a strong view on it. As it may be used in the future for beam overlapping case or even to handle different RB allocations cases.

Proposal 4: The extra relaxation TSTxMP may be used in the future, thus we propose to keep it.


2.3 P-MPRf,c,k for STxMP

Similarly, there was no clear decision on P-MPRf,c,k parameter consideration. In our opinion, as the MPE was mentioned as a possible issue for certain form factors, thus we suggest maintaining it in the Pcmax per beam equation. The inter-cell STxMP can support the as is today per beam and the P-MPR for MPE reporting will work as intended.
For intra-cell STxMP case, the P-MPRf,c,k parameter can be left in the Pcmax equation as well, but left for UE implementation.

Observation 2: The inter-cell case works as intended by using P-MPRf,c,k per beam in MPE reporting, and PHR . No changes are required. 
Observation 3: The intra-cell case can maintain P-MPRf,c,k per beam but leave it for UE implementation. 
Proposal 5: Agree to keep the P-MPRf,c,k parameter in the Pcmax equation.

2.4 THE PCMAX REQUIREMENT FOR STXMP  MDCI

Based on our proposals 1,3, and 4 from this paper, we propose a simplified Pcmax sub-clause text for the STxMP as follows.

Proposal 6: We propose the following text for the Pcmax definition changes that are specific to STxMP capability:
	6.2D.4.1	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL TCI state k,  k= {0,1}. 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 EIRP PUMAX,f,c,k for each active TCI,k state indicated for STxMP is within the following bounds
PPowerclass + DPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) +∆TSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
While the MPRf,c,k  and  A- MPRf,c,k are the maximum between the related legacy MPRs and A-MPRs for the k= {0,1}corresponding mDCI received UL grants.
The corresponding measured peak EIRP for carrier f of a serving cell c, over each active UL TCI states configured for STxMP, PUMAX,f,c,k  satisfies
PUMAX,f,c,k ≤ EIRPmax
When the UE signals STxMP overlapping beams then ∆TSTxMP  = 3dB, otherwise ∆TSTxMP  = 0.
while tThe corresponding measured total radiated power PTMAX,f,c is always bounded by
PTMAX,f,c ≤ TRPmax


3. CONCLUSIONS
This contribution discussed RF requirements for STxMP mDCI. Based on the discussion, following observations and proposals are made:
Observation 1: Rel-17 supports two uplink transmissions in TDM mode with two power control loops and thus, the Pumax reflects this approach meaning one Pumax per beam.
Observation 2: The inter-cell case works as intended by using P-MPRf,c,k per beam in MPE reporting, and PHR . No changes are required. 
Observation 3: The intra-cell case can maintain P-MPRf,c,k per beam but leave it for UE implementation. 
Proposal 1:  Introduce PUMAX f,c,k corresponding to PCMAX f,c,k defined for each active TCI state.

Proposal 2:  If not addressed in Rel-18, agree to treat the beam overlapping case for mDCI STxMP during Rel-18 maintenance (TEI) or Rel-19.
Proposal 3:  For non-overlapping beams k, k={0,1}, a common MPR can be used MPR f,c,k = Max{ MPRf,c,0 , MPRf,c,1 ) corresponding UL grant 0 and UL grant 1 corresponding to indicated TCI 0 and 1 states, respectively.
Proposal 4: The extra relaxation TSTxMP may be used in the future, thus we propose to keep it.

Proposal 5: Agree to keep the P-MPRf,c,k parameter in the Pcmax equation.

Proposal 6: We propose the following text for the Pcmax definition changes that are specific to STxMP capability:
	6.2D.4.1	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL TCI state k,  k= {0,1}. 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 EIRP PUMAX,f,c,k for each active TCI,k state indicated for STxMP is within the following bounds
PPowerclass + DPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k,) +∆TSTxMP + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k,)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
While the MPRf,c,k  and  A- MPRf,c,k are the maximum between the related legacy MPRs and A-MPRs for the k= {0,1}corresponding mDCI received UL grants.
The corresponding measured peak EIRP for carrier f of a serving cell c, over each active UL TCI states configured for STxMP, PUMAX,f,c,k  satisfies
PUMAX,f,c,k ≤ EIRPmax
When the UE signals STxMP overlapping beams then ∆TSTxMP  = 3dB, otherwise ∆TSTxMP  = 0.
while tThe corresponding measured total radiated power PTMAX,f,c is always bounded by
PTMAX,f,c ≤ TRPmax
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