[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #109 	R4-2318490
Chicago, US, November 13 – 17, 2023	

Source:	Nokia, Nokia Shanghai Bell
Title:	[NR_MIMO_evo_DL_UL] Considerations on RF requirements for STxMP
Agenda item:	8.29.1.1
Document for:	Discussion

[bookmark: _Toc116995841]Introduction
In RAN #94e, the MIMO evolution downlink and uplink was approved in [1]. Among its objectives, there is the study and specification of STxMP for multi-TRP operations. In the last meeting RAN4#108bis, the following WF was agreed [2]:
	<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

<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. 




[bookmark: _Toc116995842]Discussion
The main content of the paper and analysis is a discussion of the UE RF requirements for STxMP.


	<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
[bookmark: _Hlk149815841]	-	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



The lower bound on PUMAX,f,c,k may be relaxed in the case of STxMP as suggested by the listed options. However, since the options are based on MPRf,c and A-MPRf,c (no k subscript in the MPR and A-MPR parameters indicates that it is the total MPR and A-MPR across panels), then the STxMP relaxation will be equal for both panels. 
The listed option 1 and option 2 only allows for equal relaxation on each indicated TCI state.
Option 2 gives less, or equal power reduction compared to option 1, which is preferred from the network point of view. We therefore prefer option 2 and find that option 2a also supports potential future cases where more than two TCI states are indicated.
Support option 2a i.e., MAX(X, MPRf,c, A- MPRf,c,), where X is 10*log (number of UL TCI-states indicated for STxMP) dB.
It is our understanding that there may be use cases where an uneven distribution of the MPR/A-MPR may be preferred, which can be supported by leaving the additional relaxation (TSTxMP). If uneven split shall be supported, we prefer to use the additional relaxation (TSTxMP). 
If uneven split shall be supported, we suggest leaving the additional relaxation, ∆TSTxMP,k, outside of MAX(MPR) to the lower bound.
	<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



The radiation pattern and directivity of the antennas in the UE are only known by the UE, so it makes sense to leave the selection of the P-MPR to the UE. We can therefore support the recommended WF.
Support WF i.e., the applied P-MPR value is up to the UE implementation for MPE compliance.


[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:

1. The listed option 1 and option 2 only allows for equal relaxation on each indicated TCI state.
1. Support option 2a i.e., MAX(X, MPRf,c, A- MPRf,c,), where X is 10*log (number of UL TCI-states indicated for STxMP) dB.
1. If uneven split shall be supported, we suggest leaving the additional relaxation, ∆TSTxMP,k, outside of MAX(MPR) to the lower bound.
1. Support WF i.e., the applied P-MPR value is up to the UE implementation for MPE compliance.
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