[bookmark: _Hlk134977185][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 108bis	R4-2315835
Xiamen, China, October 9th– 13th, 2023

Source: 	vivo
Title: 	Further discussion of Configured transmitted power for STxMP in FR2
Agenda Item:	5.29.1.1
Document for:	Discussion
Introduction
In RAN4#108, a WF has been agreed in [1]. The agreed LS can reference [2] and the general topic summary is in [3]. Now the condition is per TCI-state Pcmax had been officially agreed and sent to RAN1 via LS. For the MPR and Pumax, multiple proposals for per TCI-state definition based on legacy requirements and a 3dB offset in some form were raised. However, it is still not decided to introduce them. 
In this paper, some more discussions are provided. A draft LS to RAN5 is attached in Annex A, and a text proposal same to [4] was also re-submitted in Annex B. 
Discussion
In [1], the following agreements have been reached:
<Agreement> PCMAXf,c,k
-	LS is sent to RAN1 to inform that RAN4 will introduce PCMAXf,c,k for STxMP (See R4-2314698)
-	How to incorporate the  PCMAXf,c,k in to the spec will be discussed in RAN4#108-bis 
[bookmark: _Hlk143707097]<Way forward> MPRf,c,k/A-MPRf,c,k
-	MPRf,c,k/A-MPRf,c,k will be further discussed and determined in RAN4#108-bis from the following options 
· Option 1: MAX[(MPRk , A-MPRk, MPRp, A-MPRp) ] +3dB in lower bound for beam k and p
· Option 2: MAX(X, MPRf,c,k, A- MPRf,c,k), X = 10*log10(number of UL TCI-states indicated for [STxMP]) dB in lower bound
· Option 3: Define ‘per-panel’ requirements of MPRf,c,k = MPRf,c + 3dB, and A-MPRf,c,k = A-MPRf,c + 3dB
· Option 4: Reuse MPRf,c and A-MPRf,c requirements, and add 3dB relaxation to lower bound
· Option 5: Do not extend the current MPR concept at least in this release.
· Option 6: Other proposals based on legacy MPR/A-MPR requirements are not precluded for RAN4#108-bis
[bookmark: _Hlk143698222]<Way forward> P-MPRf,c,k-
-    In RAN4#108-bis, it will be discussed how to ensure EIRP compliance
[bookmark: _Hlk143709557]<Way forward> PUMAXf,c,k
-	Whether to introduce PUMAXf,c,k will be determined based on the discussion results of MPRf,c,k/A-MPRf,c,k 
<Way forward> New signalling 
-	Whether to introduce new signalling for overlapped beams indication depends on the discussion results of MPRf,c,k/A-MPRf,c,k in RAN4#108-bis
<Way forward> Testability
-	RAN4 will check the testability issue before PUMAXf,c,k is introduced, e.g., sending LS to RAN5 and/or other means

There are now several of proposals for per panel/per TCI state MPR. Although having some differences, all of them are based on legacy single panel requirement and with a 3dB offset with the intention that accumulated value won’t exceed legacy power even in overlapping cases. Admittedly, this is a somewhat straightforward extension, and may circumvent some of the difficulties in definition and evaluation. So maybe a fairly good starting point.
Observation 1: The 3dB offset based on legacy MPR may be a starting point of requirement candidate for STxMP per-panel/per TCI-state MPR.

Many contributions have discussed the testability issue, such as in [4][5][6][7]. Here we only copy two main observations from [4] for simplicity.
Observation 2: There is no regulatory need for per-TCI state/per-beam measured peak EIRP as long as total EIRP is ensured for STxMP, and the actual need for measured per-TCI State/Per-beam peak EIRP is not clear.
Observation 3: There are many feasibility/complexity issues in per-TCI State/Per-beam measured EIRP Pumax verification.  
· E.g. Differentiating overlapping beams require demodulation of DMRS and may not be consistent with current TE implementation, and the considerable number of TCI-states may also bring complexity.
Based on this, the following observation persist:
Observation 2: The basic testability problem of differentiate different beams in EIRP measurement still remains, and more potential problems are possible, even with a tentative requirement can be set. It seems no verification is possible at least in this release.

Furthermore, a specific issue of overlapping / non-overlapping was also mentioned in some contributions. Some proposals of requirements are based on this parameter. However, this is also subject to prevent mentioned testability problem in differentiating different beams for EIRP measurement. What is more, there would be hardly any way to categorize the what is overlapping and non-overlapping, since perfect non-overlapping is almost impossible in many cases. 
Observation 3: Overlapping/non-overlapping is difficult to be differentiated and require much more analysis / simulation compared to what we already have.

Based on the previous discussion, Some proposals are provided:
Proposal 1: A LS to RAN5 is proposed for the feasibility of differentiating different beams, as one of the most basic identified testability issues.
This is based on last meeting’s WF:
-	RAN4 will check the testability issue before PUMAXf,c,k is introduced, e.g., sending LS to RAN5 and/or other means

Proposal 2: Do not introduce per-beam/per-TCI state MPR/A-MPR and Pumax concept and/or verification in Rel-18, to prevent any rework or partial requirements definition.
It should be noted that setting up requirements that have no regulatory need with unsolved testability thus unable to be verified issue are not only unnecessary, but also risky to some extent, since rework may be needed in next state. Since this topic is highly possible to be continued study in next release, there is not much meaning to introduce those requirements.

Proposal 3: Proposals based on an offset of 3dB of legacy MPR can be considered as starting point for next release.
The current study results can tentative proposals would still be useful in the next stage, with more study on testability / simulation etc, and would not be wasted. 

A draft LS to RAN5 and tentative TP for 38.101-2 are also attached as Annex A and B respectively.
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.
Observation 1: The 3dB offset based on legacy MPR may be a starting point of requirement candidate for STxMP per-panel/per TCI-state MPR.
Observation 2: The basic testability problem of differentiate different beams in EIRP measurement still remains, and more potential problems are possible, even with a tentative requirement can be set. It seems no verification is possible at least in this release.
Observation 3: Overlapping/non-overlapping is difficult to be differentiated and require much more analysis / simulation compared to what we already have.

Proposal 1: A LS to RAN5 is proposed for the feasibility of differentiating different beams, as one of the most basic identified testability issues.
Proposal 2: Do not introduce per-beam/per-TCI state MPR/A-MPR and Pumax concept and/or verification in Rel-18, to prevent any rework or partial requirements definition.
Proposal 3: Proposals based on an offset of 3dB of legacy MPR can be considered as starting point for next release.
[bookmark: _GoBack]
A draft LS to RAN5 and draft TP for 38.101-2 are also attached as Annex A and B respectively.
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Title:	[Draft] LS on the feasibility of differentiate different overlapping beams in EIRP measurement
Response to:	
Release:	Rel-18
Work Item:	NR_MIMO_evo_DL_UL-Core

Source:	RAN4
To:	RAN5
Cc:	

Contact Person:	
Name: Sanjun Feng
E-mail Address: fengsanjun@vivo.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	


1. Overall Description:
Currently the requirements of simultaneous multi-panel transmission (STxMP) for FR2 are being studied in RAN4. In this feature, a UE would transmit two UL beams simultaneously. 
During the discussion, one basic testability question was raised and RAN4 do not have a consensus. This issue may have an impact on the requirements definition. The question is:
Question: Whether the power of two overlapping beams in spatial and frequency domain can be differentiated? in another word, whether the TE can provide separate EIRP measurement results for the two overlapping UL beams? 


2. Actions:
To RAN1:
ACTION: RAN4 respectfully asks RAN5 to provide answers to the mentioned Question.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #109                  21st Nov – 25th Nov. 2023    Chicago, US


Annex B Draft Text Proposal for 38.101-2
6.2X.4	Configured transmitted power for STxMP
The UE can configure its maximum output power for each UL beam corresponding to a TCI state k. 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 total EIRP PUMAX,f,c for carrier f of a serving cell c over all active TCI states is within the following bounds, in which the measured peak total EIRP refers to the aggregated EIRP of all beams in peak direction
PPowerclass + PIBE – 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 for carrier f of a serving cell c over all active TCI states is bounded by
PTMAX,f,c ≤ TRPmax
…<Next Changed Section>…
6.2.1	UE maximum output power
6.2.1.0	General
NOTE:	Power classes are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1.
Table 6.2.1.0-1: Assumption of UE Types 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE

	7
	RedCap UE

	Note: RedCap variants of non-RedCap UEs are not precluded



Power class 3 is default power class.
For STxMP, the EIRP defined in the following clauses refer to total EIRP which is the aggregated EIRP of all beams in one direction. 





 2 / 5

