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Introduction
In RAN4#109 meeting, RF requirements for uplink simultaneous transmission with multi-panel (STxMP) has been discussed. Some agreements and open issues are captured in the approved WF shown as below. 
	<Topic 1> RF requirements for PCMAX,f,c,k
<Sub-topic 1-1> Overlapped beam handling
<Online agreement> 
· Overlapping indication is not needed in Rel-18
· Further discuss overlapping indications in the future release.
<Sub-topic 1-2> PUMAX,f,c,k
<Online agreement> 
· 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


For overlapping beam handling, an online agreement is reached that overlapping indication is not needed in Rel-18 and it can be further discussed in the future release. In addition, PUMAXf,c,k is agreed to be introduced in the core requirement with the minimal impact, and whether there is any testability issue for PUMAXf,c and PUMAXf,c,k can be discussed in the future release. For MPRf,c,k/A-MPRf,c,k requirement without overlapping indication, the down-selected two options has been captured in the WF. The main difference between these two options is whether to put X dB inside of MAX(MPR,A-MPR) or outside of MAX(MPR,A-MPR). Regarding the additional relaxation (TSTxMP), whether to introduce TSTxMP outside of MAX(MPR,AMPR) in the lower bound of PUMAX needs further discussion.
	<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. 


For P-MPRf,c,k, the recommended WF is that Rel-18 P-MPR value is completely left to UE implementation for MPE compliance. Furthermore, for testability, it is agreed to stop further discussion in Rel-18. In this paper, we would like to share our view in the following.
Discussion
In Rel-18, the WI for MIMO evolution for downlink and uplink has been agreed and one of objectives related to RAN4 is to specify the necessary core requirements for the UL simultaneous transmission with multiple panels. In the last meeting, RAN4 discussed a lot about the STxMP RF requirements about overlapped beam handling, per-panel or per-TCI-state PUMAXf,c,k and MPRf,c,k/A-MPRf,c,k. Finally, it is concluded that overlapping beam indication is not needed in Rel-18 and can be discussed in the future release. Besides, it is agreed that PUMAXf,c,k can be introduced in the core requirements with minimal impacts in Rel-18, but there is no conclusion for MPRf,c,k/A-MPRf,c,k requirement. 
Since overlapping beam handling has been excluded in the Rel-18 STxMP discussion, two options for MPRf,c,k/A-MPRf,c,k without overlapping beam indication are captured in the WF. The Option 1 is to derive MPRf,c,k/A-MPRf,c,k by MAX(MPRf,c,A-MPRf,c) + X with Option 1a: X=10*log (number of UL TCI-states indicated for STxMP) dB and Option 1b: X=[3 dB] for STxMP. Similar to the Option 1, Option 2 is to derive  MPRf,c,k/A-MPRf,c,k by MAX(X,MPRf,c,A-MPRf,c) with Option 1a: X=10*log (number of UL TCI-states indicated for STxMP) dB and Option 1b: X=[3 dB] for STxMP. In addition, whether to introduce additional relaxation (TSTxMP) is also needed to be discussed together with MPRf,c,k/A-MPRf,c,k derivation.
In TS 38.101-2 sub-clause 6.2.4, it is observed that the per-UE or single-panel measured peak EIRP PUMAX,f,c is limited by some factors in the lower bound and by EIRPmax in the upper bound. For MPR/A-MPR derivation, it can be seen that MAX(MPRf,c, A-MPRf,c) plays an important role in MPR/A-MPR derivation and the tolerance derivation.
[38.101-2][6.2.4]
	The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds
[bookmark: _Hlk36570999]PPowerclass + DPIBE – 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 is bounded by
PTMAX,f,c ≤ TRPmax


To extend the per-UE/single-panel requirement to cover STxMP with the same serving cell c and carrier f, it is first agreed in the previous meeting to introduce PCMAXf,c,k into RAN4 specification, where ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, respectively. Then, PUMAXf,c,k is also agreed to be introduced in the last meeting. Hence, the remaining issue for STxMP requirement would be how to determine MPRf,c,k/A-MPRf,c,k and/or TSTxMP in the equation for the per-UE measured peak EIRP PUMAX,f,c. 
Although the overlapping beam indication is precluded in this release, the overlapping scenario should be definitely considered for MPRf,c,k/A-MPRf,c,k requirement derivatoin. In WF, an undetermined X dB is proposed to cover the impact caused by STxMP, e.g., overlapping beam transmission, in two options for MPRf,c,k/A-MPRf,c,k . The option 1 is to put X (dB) outside MAX(MPRf,c, A- MPRf,c) and the option 2 to put inside the MAX(MPRf,c, A- MPRf,c). In addition, some companies also point out that additional relaxation TSTxMP may be needed to accommodate the different STxMP implementation. In our view, similar to ΔMBP,n multi-band relaxation for peak EIRP, TSTxMP for multi-panel relaxation for peak EIRP can be reasonably introduced. However, we think that it could be compromised to consider both MPRf,c,k/A-MPRf,c,k and TSTxMP as a package. From our perspective, the package could be (1) determine MPRf,c,k/A-MPRf,c,k as MAX(MPRf,c, A- MPRf,c) + X dB with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB or (2) determine MPRf,c,k/A-MPRf,c,k as MAX(X, MPRf,c, A- MPRf,c) + TSTxMP with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB and TSTxMP = [TBD]. Based on the above discussion, our proposals are in the following.
Proposal 1: It is proposed to introduce PUMAX,f,c,k for STxMP in the following equation based on MPRf,c,k/A-MPRf,c,k as MAX(MPRf,c, A- MPRf,c,) + X dB with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB, and PUMAX,f,c,k and PTMAX,f,c,k in dB scale are assumed.
PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + X + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,) + X), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
With the constraint is that
PUMAX,f,c = 10*log10{k[10^(PUMAX,f,c,k/10)]} and PTMAX,f,c = 10*log10{k[10^(PTMAX,f,c,k/10)]} ≤ TRPmax 
Proposal 2: If proposal 1 is not agreed, it is proposed to introduce PUMAX,f,c,k and TSTxMP for STxMP in the following equation based on MPRf,c,k/A-MPRf,c,k as MAX(X, MPRf,c, A- MPRf,c,) with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB and TSTxMP = [TBD], and PUMAX,f,c,k and PTMAX,f,c,k in dB scale are assumed.
PPowerclass + DPIBE – MAX(MAX(X,MPRf,c, A- MPRf,c) + TSTxMP + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MAX(X,MPRf,c, A- MPRf,c) + TSTxMP), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
With the constraint is that
PUMAX,f,c = 10*log10{k[10^(PUMAX,f,c,k/10)]} and PTMAX,f,c = 10*log10{k[10^(PTMAX,f,c,k/10)]} ≤ TRPmax 
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: It is proposed to introduce PUMAX,f,c,k for STxMP in the following equation based on MPRf,c,k/A-MPRf,c,k as MAX(MPRf,c, A- MPRf,c,) + X dB with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB, and PUMAX,f,c,k and PTMAX,f,c,k in dB scale are assumed.
PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + X + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,) + X), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
With the constraint is that
PUMAX,f,c = 10*log10{k[10^(PUMAX,f,c,k/10)]} and PTMAX,f,c = 10*log10{k[10^(PTMAX,f,c,k/10)]} ≤ TRPmax 
Proposal 2: If proposal 1 is not agreed, it is proposed to introduce PUMAX,f,c,k and TSTxMP for STxMP in the following equation based on MPRf,c,k/A-MPRf,c,k as MAX(X, MPRf,c, A- MPRf,c,) with ‘k (k=0,1)’ corresponds to the first and second indicated joint/UL TCI states, where X can be 3dB or 10*log (number of UL TCI-states indicated for STxMP) dB and TSTxMP = [TBD], and PUMAX,f,c,k and PTMAX,f,c,k in dB scale are assumed.
PPowerclass + DPIBE – MAX(MAX(X,MPRf,c, A- MPRf,c) + TSTxMP + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MAX(X,MPRf,c, A- MPRf,c) + TSTxMP), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
With the constraint is that
PUMAX,f,c = 10*log10{k[10^(PUMAX,f,c,k/10)]} and PTMAX,f,c = 10*log10{k[10^(PTMAX,f,c,k/10)]} ≤ TRPmax
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