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1. LS from RAN1 to RAN4 R1-2205639:
RAN1 studies simultaneous UL transmission across multiple UE panels (STxMP) for Rel-18 MIMO:
Regarding UE power control for STxMP in FR2, RAN1 has two following assumptions on power limitation so far:
· Assumption 1: Power limitation per panel for STxMP
· Assumption 2: A total power limitation per UE over all UE panels used for STxMP
Above power limitation includes both total radiated power and EIRP, and scenarios of these assumptions include at least single carrier scenario in FR2.
RAN1 seeks a few answers from RAN4 on the following questions in order to proceed further on the study of UE power control for STxMP.
Question 1: From RAN4 perspective, is Assumption 1 is feasible?
Question 2: From RAN4 perspective, is Assumption 2 is feasible?
Question 3: In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?
Question 4: If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can/shall be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?

2. RAN4 Answers:
In RAN4 RF 38.101-2, we can look at the Power Class 1 values as an example since the RAN1 WID is targeting FWA/CPE/Vehicular/Industrial devices where the maximum output power limits are shown in the below tables. 
[bookmark: _Hlk4399347]Table 6.2.1.1-2: UE maximum output power limits for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55

	n262
	35
	55



Table 6.2D.1.1-3: UE maximum output power limits for UL MIMO for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55

	n262
	35
	55


Table 6.2.1.2-2: UE maximum output power limits for power class 2
	[bookmark: _Hlk515395432]Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n261
	23
	43

	n262
	23
	43

	n263
	23
	43


Table 6.2D.1.2-2: UE maximum output power limits for UL MIMO for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43

	n262
	23
	43


From these tables, it can be seen that the maximum power limit per UE panel for single active panel and for UL MIMO with multiple active panels are the same. That is to say that each UE panel (operating individually) must be below TRP value of 35 dBm while the UE with simultaneously transmitting panels must also be below TRP value of 35 dBm, i.e. each panel transmitting with 29 dBm for 4-layer UL MIMO.
Answer 1: Assumption 1 is feasible. There can be a TRP test for each panel individually and sequentially, where each panel must be below e.g. 35 dBm for power class 1. Peak EIRP requirement is applicable to a single direction for the best UE panel only.
Answer 2: Assumption 2 is feasible. There is TRP requirement for UL MIMO which is applicable to the whole UE across all simultaneously transmitting panels e.g. 35 dBm for for the UE with STxMP in power class 1, where each panel is transmitting a maximum of 29 dBm for 4-layer UL MIMO. 
Answer 3: Exceeding the power class power limit with simultaneously active panels is not possible as this is a regulatory requirement. Furthermore, note that UL CA requirements (on two different CC for inter-band UL CA) lead to PA power relaxations, so it is unlikely that the sum of per-panel power larger than current requirements, see tables below.
The ΔTIB parameters are specified in tables 6.2A.1-x. 
Table 6.2A.1-1:  ΔTIB EIRP relaxations for inter-band UL CA for power class 1
	 NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n260A-n261A
	n260
	0
	0.5

	
	n261
	0
	0.5



Table 6.2A.1-2: ΔTIB EIRP relaxations for inter-band UL CA for power class 2
	 NR CA configuration
	NR band
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	CA_n257A-n259A
	n257
	0.7
	2.7

	
	n259
	0.5
	2.5



Answer 4: For STxMP, per panel limitation scales with the number of panels as the UE power limit is fixed. If a single panel is active, it is limited to 35 dBm for power class 1. If two panels are active, they are each limited to 32 dBm such that the UE is limited to 35 dBm still for power class 1. Similarly, if 4 streams are transmitted simultaneously, then each is limited to 29 dBm such that the UE TRP with all active panels is still 35 dBm. The sum of per-panel power limitation cannot be larger than the total power limitation per UE.
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