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1 Introduction
At its first meeting of Rel-18 MIMO evolution WI, RAN4 discussed the overall impact on UE RF requirements by considering the status of other working groups. Based on the identified impact, an initial workplan and a WF to capture the agreements and options were approved [1, 2].
The reply LS to RAN1 on the power limitation for simultaneous transmission with multi-panel (STxMP) was also approved to send out after a long debate based on the current RAN4’s understanding [3]. RAN4 needs to have the further discussion on how to specify corresponding UE RF requirements to support STxMP from this meeting.
In this contribution, we would like to provide our initial view on the potential STxMP requirements based on the discussion RAN4 had about STxMP so far. 
2 Discussion
As RAN4 has identified, STxMP would be the most important topic for UE RF discussion that RAN4 needs to discuss and specify the corresponding requirements in Rel-18 if necessary. Some agreements and way forward options made in the last meeting for STxMP are captured as follows [2]:
	<Agreement>: FR2 power class applicability
· Consider PC1/PC2/PC4/PC5/[PC6] only.

<Agreement>: Panel definition
· Use Option 1 as baseline. (Option 1: Based on multi-Rx WI)

<Agreement> 
· Current defined power classes shall be considered further as reference for any power limitation discussions while defining the new requirements for STxMP case, if needed.

<Agreement>
· STxMP scenario should be carefully considered to simultaneously handle the regulatory MPE requirements and the total radiated power requirements

<Way forward>: ‘Per-TCI state’ configured power for ‘per-panel’ power limitation
- 	Companies are encouraged to provide view on ‘Per-TCI state’ power limitation, or other solutions to support ‘per-panel’ power control based on realistic implementation considerations.  

<Way forward>: Method to specify ‘per-UE’ power limitation	
-	Companies are encouraged to provide view on ‘Per-UE’ power limitation for STxMP with following options
   -	Option 1: Reuse legacy requirement for STxMP
   -	Option 2: Define new requirements as ‘total power concept’ for STxMP
   -	Option 3: Others



According to the way forward above, RAN4 still has two alternatives in terms of the power limitation as a potential way to specify its UE RF requirement of STxMP, e.g., ‘per-panel’ and ‘per-UE’. In general, we believe that both alternatives can work in RAN4, but depend on the future discussion because either power control mechanism is still applicable to STxMP given the RAN1 discussion.
Observation 1:	Either of per-panel or per-UE based power control solution is still applicable to STxMP given the RAN1 discussion.
First, regarding ‘per-panel’ power limitation for STxMP, if UE can configure and report its maximum output power by panel for the simultaneous transmission, the base station can utilize the per-panel UL power information for better PUSCH scheduling based on the power headroom reporting. In this case, UE is also able to have better uplink performance based on the per-panel condition as long as it ensures the regulatory requirement, e.g., RF exposure limit (MPE). From RAN4’s perspective, it should be considered that defining the power control related requirements such as per-panel based configured output power first. The necessary requirements to be captured in the lower bounds can follow at later stage if required.
Observation 2:	From RAN4’s perspective, it should be considered defining the power control related requirements such as per-panel based configured output power first. The necessary requirements to be captured in the lower bounds can follow at later stage if required.
For the last couple of meetings, there was a concrete proposal on the configured transmitted power requirement per-TCI for STxMP which is also noted in the reply LS [3]. In our understanding, it would be one of straight forward solutions to enable the independent power control by utilizing per-TCI state [4]. It looks also good option to understand how to facilitate STxMP power control by panel based per-TCI state. 
However, one more thing we have to consider is that the number of configured power that a UE needs to report via power headroom reporting (PHR). Given that the number of unified TCI states is 128 states, at least 68 states for UL, it might not make sense for UE to know all such ‘k’ states, e.g., 68 different PCMAX,f,c,k, for the two panel transmission. Also, the ‘active TCI states’ may not so be clear among all TCI states from specification’s point of view at this stage. These can be discussed further in RAN4 to make clear the two-panel transmission, e.g., (k=0, 1), by considering ongoing related discussion in RAN1
Observation 3:	The configured transmitted power requirement per-TCI state for STxMP would be one of straight forward solutions, but also require further discussion to improve it, e.g., TCI state ‘k’, as pointed out above.
Proposal 1:	RAN4 should discuss the configured power for STxMP to make clear the two-panel transmission, e.g., (k=0, 1), by considering ongoing related discussion in RAN1.
In addition, the approach to specify the whole concept of per-panel based requirements, e.g., from the configured transmitted power to other related RF requirements for STxMP, may be an ideal target for Rel-18. However, it would not so be promising because it has lots of impact on the RAN4 UE RF specification as we saw in previous discussions. RAN4 can focus on defining the configured output power for STxMP first if it could be a common understanding of the group for Rel-18.
Observation 4:	RAN4 can focus on defining the configured output power for STxMP first if it could be a common understanding of the group for Rel-18.
For the total power limitation per UE over all UE panels activated for STxMP, as mentioned before, we believe that it would be a feasible way for RAN4 to take for STxMP in Rel-18 also. It might have two options. One option is to keep the current per-UE or per-band based RF requirements for STxMP from the view of the total power limitation without additional RF requirement for STxMP. As long as the total power can be kept as the current single panel transmission, it would need the least effort for RAN4 because the UE supporting STxMP can also be applied to the legacy minimum RF requirements of single panel transmissions. The other option is to have additional requirements for STxMP, e.g., minimum peak EIRP and/or EIRP spherical coverage for STxMP, as RAN4 had discussed for inter-band UL CA in Rel-17. However, it is noted that the total power concept for the dual transmission was not preferred looking back on the previous RAN4 discussions.
Observation 5:	It is also feasible for STxMP to keep the legacy UE RF requirements as long as the total power of the active panels can be kept as the current single panel transmission.
Observation 6:	Total power concept for the dual transmission was not preferred looking back on the previous RAN4 discussions.
Consequently, although each approach discussed here has its own little problem or limitation, it can be concluded that RAN4 still has multiple options to define the UE RF requirement for STxMP, and whether which requirement can be defined to support Rel-18 STxMP is up to future discussions. However, on top of that, RAN4 has to take into account both performance benefits and workload aspects during the discussion in Rel-18.
Observation 7:	RAN4 has multiple options to define the UE RF requirement for STxMP
Observation 8:	RAN4 has to take into account both performance benefits and workload aspects during the WI discussion in Rel-18.
Conclusion
Based on the previous discussion and proposal, this contribution provides our initial view on the potential STxMP as one of the most important topic for UE RF discussion as RAN4 identified. Following summary can be derived.
Observation 1:	Either of per-panel or per-UE based power control solution is still applicable to STxMP given the RAN1 discussion.
Observation 2:	From RAN4’s perspective, it should be considered defining the power control related requirements such as per-panel based configured output power first. The necessary requirements to be captured in the lower bounds can follow at later stage if required.
Observation 3:	The configured transmitted power requirement per-TCI state for STxMP would be one of straight forward solutions, but also require further discussion to improve it, e.g., TCI state ‘k’, as pointed out above.
Proposal 1:	RAN4 should discuss the configured power for STxMP to make clear the two-panel transmission, e.g., (k=0, 1), by considering ongoing related discussion in RAN1.
Observation 4:	RAN4 can focus on defining the configured output power for STxMP first if it could be a common understanding of the group for Rel-18.
Observation 5:	It is also feasible for STxMP to keep the legacy UE RF requirements as long as the total power of the active panels can be kept as the current single panel transmission.
Observation 6:	Total power concept for the dual transmission was not preferred looking back on the previous RAN4 discussions.
Observation 7:	RAN4 has multiple options to define the UE RF requirement for STxMP
Observation 8:	RAN4 has to take into account both performance benefits and workload aspects during the WI discussion in Rel-18.
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