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1. Introduction
In RAN4#108, an LS was sent to inform RAN1 that RAN4 have concluded that the configured transmitted power during STxMP, PCMAX,f,c,k, shall be defined per indicated joint/UL TCI state for STxMP [1]. Besides, the corresponding measured maximum output power, PUMAX,f,c,k, for carrier f, serving cell c will be introduced as well. However, RAN4 haven’t reach an agreement yet on the issue that how to determine the MPRf,c,k/A-MPRf,c,k for the completion of lower bound of PCMAX,f,c,k and PUMAX,f,c,k [2].
In this contribution, some considerations on MPRf,c,k/A-MPRf,c,k are provided to discuss the UL transmit power requirements for STxMP in the inequation of PUMAX,f,c,k.
2. Discussion
From the discussion results in last meeting, overlapping indication will not be considered at least in Rel-18. Since whether the beams from different panels overlap cannot be clearly defined and indicated currently, all the power requirements should cover the worst case, such as the complete overlapping case. The MPRf,c,k/A-MPRf,c,k derivation without overlapped beam indication, and whether additional relaxation TSTxMP is needed, are under further discussion as follows [2].
	<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



It is known that the two panels in STxMP can control their beams independently with separated hardware and TxD is not supported, which means that we have total EIRP in direction  and total TRP accumulated from beam 1 and beam 2, expressed as


In RAN4#106 meeting, it is agreed that both per panel power limitation and per UE power limitation should be satisfied for STxMP [3], which is one of the key points to determine MPRf,c,k and A-MPRf,c,k.
It is notable that MPRf,c and A-MPRf,c have been determined to satisfy the out-band emission requirements, in-band emission requirements, EVM requirements, etc. in single panel transmission at least, based on the waveform, bandwidth, and modulation orders, as stipulated in TS 38.101-2. It is clear that when adding a per TCI state relaxation X dB, both MAX(MPRf,c, A-MPRf,c)+X and MAX(X, MPRf,c, A-MPRf,c) can guarantee the EIRP and TRP power regulatory requirements for STxMP.
Observation 1: Both MAX(MPRf,c, A-MPRf,c)+X and MAX(X, MPRf,c, A-MPRf,c) can guarantee the EIRP and TRP power regulatory requirements. 
Then we discuss the difference between putting the per TCI state relaxation X dB inside and outside MAX( ). For MAX(X, MPRf,c, A-MPRf,c), X is set as a minimum limitation for MPRf,c,k and A-MPRf,c,k, namely the minimum values of MPRf,c,k and A-MPRf,c,k are X dB. The extreme example, “equal TRP split” corresponding different TCI states in [4], will introduce a 3dB TRP reduction for each TCI state in STxMP with 2 TCI states indicated, and it corresponds 3dB power reduction for each TCI state at least. Putting X inside MAX( ) can cover this extreme case well. When MPRf,c or A-MPRf,c is larger than X dB, MAX(MPRf,c, A-MPRf,c) makes sense, and both per panel and per UE EIRP/TRP won’t exceed the maximum limitation as well. 
However, for MAX(MPRf,c, A-MPRf,c)+X dB, it means that no matter how much the MPRf,c is, we need to add X dB more power reduction for each panel when STxMP is configured, even when the MPRf,c for both beam 1 and beam 2 is large enough to meet the per UE regulatory requirements and additional power reduction is not necessary. Therefore, MAX(MPRf,c, A-MPRf,c)+X may cause unnecessary power reduction in some cases, while MAX(X, MPRf,c, A-MPRf,c) does not.
Observation 2: MAX(MPRf,c, A-MPRf,c)+X may cause unnecessary power reduction in some cases, while MAX(X, MPRf,c, A-MPRf,c) does not.
However, all these analysis above are based on the default that MPRf,c and A-MPRf,c for single panel transmission are reused for the derivation of MPRf,c,k/A-MPRf,c,k. The interaction among the multiple beams is not considered, which may result in unexpected performance degradation, such as EVM deteriorating. In this case, although the EIRP/TRP limitation for each panel and the total EIRP/TRP all over the panels can be satisfied, existing MPRf,c/A-MPRf,c for single panel transmission may not be enough to satisfy the signal quality requirements for each panel in STxMP.
Observation 3: Considering the interaction of multiple beams, existing MPRf,c/A-MPRf,c for single panel transmission may not be enough to satisfy the signal quality requirements for each panel in STxMP.
With the observations above, MAX(X, MPRf,c, A-MPRf,c) is preferred, but an additional backoff MPRSTxMP is needed to handle the increased MPRf,c/A-MPRf,c caused by the interaction of multiple panels, expressed as MAX(X, MPRf,c, A-MPRf,c)+MPRSTxMP. Then the corresponding inequation of PUMAX,f,c,k for TCI state k is
[bookmark: _Hlk36570999]PPowerclass + DPIBE – MAX( MAX(X, MPRf,c, A-MPRf,c)+MPRSTxMP+ΔMBP,n, P-MPRf,c,k ) – MAX{T(MAX(X, MPRf,c, A-MPRf,c)), T(P-MPRf,c,k)} ≤ PUMAX,f,c,k ≤ EIRPmax
where MPRf,c and A-MPRf,c are legacy values specified in clause 6.2.2 and 6.2.3 in spec TS 38.101-2, respectively.
Proposal 1: For the derivation of MPRf,c,k/A-MPRf,c,k, MAX(X, MPRf,c, A-MPRf,c) is preferred, but an additional backoff MPRSTxMP is needed to handle the increased MPRf,c and A-MPRf,c caused by the interaction of multiple panels, expressed as MAX(X, MPRf,c, A-MPRf,c)+MPRSTxMP.
However, the value of the additional backoff MPRSTxMP is challenging to be determined currently, which needs further discussion.
Proposal 2: The value of the additional backoff MPRSTxMP is challenging to be determined currently, which needs further discussion.
3. Conclusion
Based on the discussion and analysis, the following observation and proposal are given:
Observation 1: Both MAX(MPRf,c, A-MPRf,c)+X and MAX(X, MPRf,c, A-MPRf,c) can guarantee the EIRP and TRP power regulatory requirements. 
Observation 2: MAX(MPRf,c, A-MPRf,c)+X may cause unnecessary power reduction in some cases, while MAX(X, MPRf,c, A-MPRf,c) does not.
Observation 3: Considering the interaction of multiple beams, existing MPRf,c/A-MPRf,c for single panel transmission may not be enough to satisfy the signal quality requirements for each panel in STxMP.
Proposal 1: For the derivation of MPRf,c,k/A-MPRf,c,k, MAX(X, MPRf,c, A-MPRf,c) is preferred, but an additional backoff MPRSTxMP is needed to handle the increased MPRf,c and A-MPRf,c caused by the interaction of multiple panels, expressed as MAX(X, MPRf,c, A-MPRf,c)+MPRSTxMP.
Proposal 2: The value of the additional backoff MPRSTxMP is challenging to be determined currently, which needs further discussion.
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