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[bookmark: _Toc116995841]Introduction
In the WID on Rel-18 MIMO evolution for downlink and uplink, the following objectives are relevant to the feature simultaneous transmission with multi-panel (STxMP) [1]. At the last RAN4 meeting, discussion on the UE power requirements continued for STxMP and RAN4 agreements were captured in a WF [2]. In addition, an LS was sent to RAN1 highlighting the conditions under which the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class.
This paper provides our views on the open issues in the WF:
· UE architecture assumption
· Configured power per panel (per TCI state)
· Implication of testing issues
[bookmark: _Toc116995842]Discussion
UE architecture assumption
In the WF [2], the following was agreed for further study.
<Way forward>
-	It is useful to establish a common view of the UE hardware architectures for STxMP discussion
-	Detailed UE architecture assumption can be further discussed at the later stage when RAN4 discusses STxMP requirements with clearer work scope

In [4], there are three architectures discussed, with different levels of independence between AIP, FE and IF, with Architecture #1 having all independent AIP, FE and IF. And it was proposed to consider STxMP operation based on Architecture #1 and Architecture #2. 
In our views, the following factors can be considered first.

Ability to steer two UL beams independently 
This should be minimum requirement of the architecture. Similar to multi-RX UEs, STxMP UEs should be able to use two independently steered beams to either increase TX robustness via beam diversity, or to increase the number of supported UL MIMO layers. Without independently steered beams, neither goals can be achieved.

Number of UL MIMO layers 
It is unclear if there is any mandate on the number of UL MIMO layers STxMP UEs are expected to support. Since no specific MIMO layers are mentioned in the WID [1], we can assume such UEs are not required to support 4 layers, i.e., two layers on each UL beam.

Independent power control 
Understandably, UE architecture could determine if independent power control at the two panels is possible or not. However, at this stage it is unclear independent power control should be a design target for UE architecture, although it may be preferred since the power control can be simplified at both the UE side and the network side. It is also interesting when RAN1 discusses power control, what kind of UE architecture would be assumed.

MPR/A-MPR requirement definition
It may be relevant to discuss UE architecture when RAN4 starts to define the MPR/A-MPR requirement, e.g., reverse IMD. In this regard, the current WF “Detailed UE architecture assumption can be further discussed at the later stage when RAN4 discusses STxMP requirements with clearer work scope.” is reasonable.

Proposal 1: For STxMP UE architecture, the ability to steer two UL beams independently is a minimum requirement. Other than that, it should be left to UE implementation.
Proposal 2: FFS the impact of STxMP UE architecture on MPR/A-MPR requirement derivation.

Relaxation factor in configured power per panel (per TCI state)
Currently, there is a relaxation factor proposed in the per TCI state configured power, as shown below:

PPowerclass + DPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k)} -[∆TSTxMP] ≤ PUMAX,f,c,k ≤ EIRPmax

We believe such a factor is needed to accommodate some RF impairments such coupling between the two activated TX panels, different routing losses between the two panels, and other potential design constraints. 

At the last meeting, there was little discussion on min. peak EIRP. In our understanding, this is a critical parameter in UE power class definition to decide UL coverage or throughput performance. From this perspective, it is preferred to be the same for each panel as the existing limit per UE. In this way, when the UE transmits in two UL directions, each direction can have comparable coverage/throughput performance to that of the existing UEs. From implementation perspective, as each panel is likely supported by its separate antenna module, RF/IF changes, it is feasible to maintain the same min. peak EIRP. 

If RAN4 decides to reuse the current per-UE min. peak EIRP requirement for each TX panel, as suggested by the configured power inequality, it is necessary to have the relaxation factor as a placeholder to account for possible RF impairments or other design constraint. If there is a per-panel min. peak EIRP requirement defined, in other words, a different Ppowerclass, which considers the relaxation, an explicit relaxation factor would not be needed.

On the other hand, one may question if it is necessary to mandate the two panels to have the same min. peak EIRP, as this would restrict the implementation choices. This point needs to be further discussed before a conclusion can be drawn.

Proposal 3: Relaxation factor in the per-TCI state configured power formulation is needed to account for RF impairments or design constraints.
Proposal 4: FFS if the two panels should have the same min. peak EIRP.

Impact of testability

In the WF [2], it is stated:

<Way forward>: Per-panel related
-	RAN4 focuses on the new configured power for STxMP power control while considering the relevant requirements, e.g., Min peak EIRP (PPowerclass) and MPR (MPRf,c,k), and its testability issues raised in RAN4#106bis-e
	>	Legacy requirements can be starting point
	>	Further discussions are required for how to address the testability issue, e.g., relaxation factor and TE enhancements

There is some testability issue raised in [5] regarding the feasibility of detecting two EIRP peaks, each for a TX panel or UL TCI state in the test. This is an issue because it is hard to verify two peaks accurately if they differ quite a bit. 

On the other hand, the need to verify two peaks depends on whether RAN4 chooses to define the per-panel or per-TCI state min. peak EIRP requirement, and subsequently to define the min. peak EIRP to be the same for both panels. So it is sensible to discuss and conclude min. peak EIRP before discussing solutions to address the testability issue. 

Proposal 5: It is proposed to conclude the discussion on min. peak EIRP before discussing solutions to address the testability issue.
[bookmark: _Toc116995848]Conclusion
In this contribution, we make the following proposals on STxMP：
[bookmark: _Toc116995849]Proposal 1: For STxMP UE architecture, the ability to steer two UL beams independently is a minimum requirement. Other than that, it should be left to UE implementation.
Proposal 2: FFS the impact of STxMP UE architecture on MPR/A-MPR requirement derivation.
Proposal 3: Relaxation factor in the per-TCI state configured power formulation is needed to account for RF impairments or design constraints.
Proposal 4: FFS if the two panels should have the same min. peak EIRP.
Proposal 5: It is proposed to conclude the discussion on min. peak EIRP before discussing solutions to address the testability issue.
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