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Introduction
In RAN4#108bis, some important progress has been made and documented in the chairman’s notes and WF [1]. 
In this meeting, some further details were discussed. 
Discussion
In RAN4#108bis, the following agreements have been reached regarding configured transmitted power for STxMP.<Online agreement> 
· Overlapping indication is not needed in Rel-18
· Further discuss overlapping indications in the future release.
<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
· <Agreement>: P-MPR and PHR enhancement for Rel-18 STxMP
-	Recommended WF: P-MPR value is completely left to UE implementation for MPE compliance
<Agreement>: Whether to send LS to RAN5, with following proposal
-	Do not send LS to RAN5 and stop further discussion in this release. 


However, there are still some key issues on configurated transmitted power part, mainly the MPRf,c,k/A-MPRf,c,k and Additional relaxation TSTxMP. This is the key issue need to be solved and can not be circumvented as long as Pumax,f,c,k would be introduced. 


Definition of MPRf,c,k/A-MPRf,c,k
In [1], the following WF was incorporated:<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 MPRf,c,k/A-MPRf,c,k , after some offline discussion, it was pointed out that part of the reason for Option 2 is that the 0dB backoff is assumed for QPSK full RB allocation 23dBm TRP, and a guaranteed 3dB backoff of two separate beams would mean the total TRP would not exceed the TRP limit. 
However, our concern is that the previous argument is only one limiting factor and scenario, and is there any others? 
For example, assume for single panel Tx, there is a beam of signal with particular signal with a certain type of modulation and resource allocation, need 3dB MPR and just satisfy the SEM for out of band emission requirement. And then, a similar/same signal with an additional panel was added for STxMP.
· In this case, if we go with option 2, then the max(3, 3) =3, that means the MPR would not be changed compared to single panel case, and every beam should have the same power as single panel case. But would it be make the out of band emission doubled, and well exceed the requirements? Although the total max TRP may still in the range, there are other limiting factors.
· By comparison, option 1 would be reasonable in this case. Since 3 + 3 = 6dB MPR for each beam, would make the out of band emission by each beam be cutting half, thus make the accumulation of two beams still within the requirements, like one single beam have 3dB MPR.
It should be noted that we still lack in-depth analysis and simulations, and making sure all the conditions should be satisfied may not easy. Actually, even in one particular scenario can be found problematic for Option 2, it is risky to use.
Observation 1: There exists other limiting factors, that make MAX(X, MPRf,c, A- MPRf,c,) not satisfying requirements, and MAX(MPRf,c, A- MPRf,c,) + X dB is a safer choice, especially when lacking in-depth analysis and simulations as currently it is .
Based on the observation, the following proposal is proposed:
Proposal 1: Incorporate Option 1 MAX(MPRf,c, A- MPRf,c,) + X dB for MPR part.

Definition of TSTxMP
Another thing is the additional relaxation. One particular example is provided that one physical panel can be separated to two in case of STxMP, but require a significant TSTxMP (e.g. up to 6dB for certain implementation) 
Firstly we think it is reasonable to introduce this TSTxMP, but preferred to be separated from previously defined MPR part, since they are basically targeting different purposes. However, it may be challenging in current stage to give a specific requirement for this parameter, since it is closely to implementation. Considering that we have anyway leave the testability issue to the next release and can not have a test of this Pumax,f,c in this release, one way is just also leave the requirement of TSTxMP to the next release. By that time, we may have more understanding on what the implementation could be.
Observation 2: TSTxMP is needed and conceptually different from previous MPR part, but the requirements may be not easy to reach consensus in short notice.
Proposal 2: Introduce additional relaxation TSTxMP outside MPR part, but leave the requirements of this parameter to the next release.

The need of PCMAX,f,c 
For STxMP, the availability of PCMAX,f,c and PUMAX,f,c may need to be discussed. The main question is, do we still need this parameter as a combined Pcmax for multiple beams? If this parameter is defined, what is the relationship with newly defined PCMAX,f,c,k? 
Currently, there is an ambiguous mapping between Pcmax,f,c and Pumax,f,c in that the former should be configured to make sure the latter can satisfy the requirements. With the introduction of Pcmax,f,c,k, this underlying mapping was now to the newly defined Pumax,f,c,k. 
However, we had previous agreements for the EIRP concept for STxMP as following:
For STxMP, the EIRP defined refer to total EIRP which is the aggregated EIRP of all beams in one direction. 

This means that the Pumax,f,c, if defined and used which is already a widely accepted idea, would naturally be defined as:
PUMAX,f,c ≤ EIRPmax
to satisfy existing regulatory requirements. This would means an implicit mapping would be set up between Pumax,f,c,k and Pumax,f,c. 
As said, there already existing mapping relationships between the concepts of Pcmax,f,c,k, Pumax,f,c,k and Pumax,f,c as following figure:


Figure 1. Mapping relationships among various concepts
Now there is no clear need for Pcmax,f,c for STxMP. Furthermore, if having such a concept, the mapping can be confusing and even contradicting. E.g. if it has a mapping to Pumax,f,c, then does it also have mappings to Pcmax,f,c,k1/k2?  Would these two set of mapping contradicting to each other, since there are already existing mappings between Pcmax,f,c,k1/k2 and Pumax,f,c? 
Observation 3: There is currently no clear need for a Pcmax,f,c definition for STxMP. This potential concept also have do not have clear mapping problems with other concepts including Pcmax,f,c,k, Pumax,f,c,k, and Pumax,f,c.
Based on this condition, it is proposed not to define Pcmax,f,c for STxMP. In addition, we can consider sending LS to RAN1 about this issue to avoid RAN1 misuse of this feature. 
Proposal 3: Avoid defining Pcmax,f,c for STxMP, and sending RAN1 LS about this issue if needed.
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In addition, since it is important to have EIRP definition for STxMP, the previously agreed definition need to be put into spec:
Proposal 4: Adding previously agreed EIRP definition of STxMP to the spec:
For STxMP, the EIRP defined refer to total EIRP which is the aggregated EIRP of all beams in one direction.

Conclusion
In this paper, further analysis was provided for the Configured transmitted power requirements for STxMP in FR2. The following observation and proposals are provided.
Definition of MPRf,c,k/A-MPRf,c,k
Observation 1: There exists other limiting factors, that make MAX(X, MPRf,c, A- MPRf,c,) not satisfying requirements, and MAX(MPRf,c, A- MPRf,c,) + X dB is a safer choice, especially when lacking in-depth analysis and simulations as currently it is .
Proposal 1: Incorporate Option 1 MAX(MPRf,c, A- MPRf,c,) + X dB for MPR part.
Definition of TSTxMP
Observation 2: TSTxMP is needed and conceptually different from previous MPR part, but the requirements may be not easy to reach consensus in short notice.
Proposal 2: Introduce additional relaxation TSTxMP outside MPR part, but leave the requirements of this parameter to the next release.
The need of PCMAX,f,c 
Observation 3: There is currently no clear need for a Pcmax,f,c definition for STxMP. This potential concept also have do not have clear mapping problems with other concepts including Pcmax,f,c,k, Pumax,f,c,k, and Pumax,f,c.


Proposal 3: Avoid defining Pcmax,f,c for STxMP, and sending RAN1 LS about this issue if needed.
Others
Proposal 4: Adding previously agreed EIRP definition of STxMP to the spec:
For STxMP, the EIRP defined refer to total EIRP which is the aggregated EIRP of all beams in one direction.
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