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1. BACKGROUND
The WID in [1] for Rel-18 MIMO enhancements with Objective 7 requiring specifications changes defines the operation of simultaneous UL transmission across multiple UE panels (STxMP). In this context, for the case of simultaneous UL transmissions, the operation was limited to the description of Objective 6 in WID. In the last RAN4 meeting #109 the minimal changes for completing Rel-18 were agreed. One of the foreseen complexities for Rel-18 that was discussed in October meeting #108bis and agreed in a WF [3] was related to the STxMP UE RF requirements assumptions. The WF excluded the STxMP beam overlapping case, and instead suggested to introduce PUMAX,f,c  and PUMAX,f,c,k  core requirements with minimal impact in the specifications. We are listing below the content of the WF for convenience:
	<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. 





2. DISCUSSION
In this contribution, we share our analysis on potential impact of the beam overlapping case for STxMP UE operation.


2.1 [bookmark: _Hlk68019238]MPRf,c,k for STxMP with overlapping beams scenario
	The current specified STxMP case does not account for overlapping beams. One of the issues is how to account for RB allocation per UL beam/panel and how their respective MPRf,c,k / A-MPRf,c,k would impact the out of band emissions and/or maximum TRP as a composite effect. 

Observation 1: The beam overlapping case was not considered in Rel-18 STxMP core requirements definition.

While in Rel-18 the STxMP Pcmax has a very simple MPR/A-MPR selection approach, by taking a 3dB penalty per beam when simultaneous transmissions occur, we believe that this approach may not be optimal considering the beam overlapping case. This is under very clear assumption that each UL beam is served by an individual panel. One of the issues can be also RB allocation that may or may not overlap in frequency domain. This is clearly possible since we have two different serving panels. In the beam overlapping case, if the RB allocations are disjunct, we may not need the extra 3dB backoff currently in the Pcmax STxMP equation. Still these cases need to be studied, since they may directly impact the UL coverage in the STxMP context, potentially extending the UL coverage of the multi TRP deployment scenario.

Observation 2: The overlapping of the RB allocations may have an impact on MPR selection for the overlapping beam case.

Observation 3: A more optimal MPR selection for the overlapping beam case has the potential of extending the UL coverage of the multi TRP deployment scenario for the STxMP capable UEs.

Proposal 1:  Agree to study and specify the related MPR/A-MRP impact on beam overlapping case for mDCI STxMP during Rel-18 maintenance (TEI) or part of Rel-19.


2.2 THE IMPACT OF THE OVERLAPPING/NON-OVERLAPPING BEAMS
One issue is that only the UE knows its own beamforming capabilities, meaning how wide or narrow its UL beams are and thus the overlapping level versus radiated power. If the MPR selection proves to be different between the overlapping and non-overlapping UL STxMP beams, and it is signaled by the UE, we believe that gNB(s) scheduler(s) would benefit, while the uplink coverage may be improved.

Observation 4: If the MPR selection for STxMP overlapping and non-overlapping beams is different, the scheduling process would benefit from such knowledge.


3. CONCLUSIONS
This contribution discussed the possible impact of overlapping beams on STxMP mDCI MPR/A-MPR selection. Based on the discussion, following observations and proposals are made:

Observation 1: The beam overlapping case was not considered in Rel-18 STxMP core requirements definition.

Observation 2: The overlapping of the RB allocations may have an impact on MPR selection for the overlapping beam case.

Observation 3: A more optimal MPR selection for the overlapping beam case has the potential of extending the UL coverage of the multi TRP deployment scenario for the STxMP capable UEs.

Observation 4: If the MPR selection for STxMP overlapping and non-overlapping beams is different, the scheduling process would benefit from such knowledge.

Proposal 1:  Agree to study and specify the related MPR/A-MRP impact on beam overlapping case for mDCI STxMP during Rel-18 maintenance (TEI) or part of Rel-19.
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