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1. Introduction

In this contribution we discuss and propose how to specify the EN-DC Pcmax for inter-band while considering some comments and concerns raised in the last meeting.
2. Power Class for EN-DC
In the last meeting as suggested by the WF in [1] we agreed on a PpowerClass EN-DC quantity, what exactly represent and it was agreed that a UE capability is required for EN-DC power class signaling.
Going forward, we understood that Pcmax_L for EN-DC may not be acceptable for some. Still we believe that some reductions could be embedded in a new approach that we propose in this paper.

In this contribution we are trying to find a compromise and have a requirement that can be agreeable.

3.  Pcmax for EN-DC principles
In is clear that each RAT will set its own Pcmax per UL cell as usual in its own traditional way. This means we will have two Pcmax,c for each RAT independently as follows:

PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX_H_ E-UTRA,c (p)

And 

PCMAX_L_ NR,c (q) ≤  PCMAX_ NR,c (q) ≤  PCMAX_H_ NR,c (q)

respectively, each equation serving its own band and RAT requirements, with their own parameters from 36.101 and 38.101-1 respectively, supplemented by certain common parameters like ΔTIB,c that are specified in 38.101-3.

So, for an overlapping transmission (p,q) we will have a limit set to 
PCMAX (p,q)  ≤  PCMAX_ EN-DC _H (p,q)

Where 

PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [MIN(pCMAX_H _ E-UTRA,c (p) , pLTE/tC_ E-UTRA,c)+ MIN(pCMAX_H _ NR,c(q), pNR/tC_NR,c], PPowerClass, EN-DC}

where 

· pCMAX_H _ E-UTRA,c (p) is the E-UTRA higher limit of the  maximum configured power expressed in linear scale; 
· pCMAX_H _ NR,c (q) is the NR higher limit of the  maximum configured power expressed in linear scale; 
· pLTE and pNR are the linear values for the PLTE and PNR respectively signaled by RRC defined in [7]
tC_ E-UTRA,c is the linear value of  ΔTc_E-UTRA, c tC_ E-UTRA,c = 1.41 when NOTE 2 in Table 6.2.2-1 in 36.101 applies for a serving cell c, otherwise tC_ E-UTRA,c = 1;
tC_NR,c is the linear value of  ΔTc_NR, c. tC_NR,c = 1.41 when NOTE 3 in Table 6.2.1-1 in 38.101-1 applies for a serving cell c, otherwise tC_NR,c = 1;
· PPowerClass, EN-DC is defined in sub-clause 6.2B.1.3-1 for inter-band EN-DC;
In order to have that upper limit fairly defined, we will use the selected pCMAX_ E-UTRA,c (p) and pCMAX_ NR,c(q) supposed to be in their defined ranges. 

Proposal 1: Higher limit of the   maximum configured power per RAT PCMAX_ E-UTRA,c and PCMAX_ NR,c r respectively to  be used for upper limit definition Pcmax_H.
These values incorporatethe minimum system required parameters e in their own bands. We believe that with this particular choice we can determine correctly an upper limit that is testable as:

PCMAX_H  = MAX { PCMAX_ EN-DC _H (p,q) , PCMAX_ EN-DC _H (p,q+1), … , PCMAX_ EN-DC _H (p,q+n), }

where PCMAX_ EN-DC _H is the applicable upper limit for each overlapping scheduling unit pairs (p,q) , (p, q+1) , up to (p, q+n) for each applicable Teval duration, where q+n is the last NR UL slot which is transmission overlapped with LTE subframe p.
And then we can use for the measured power Pumax the following equations:

The measured total maximum output power PUMAX over both CGs/RATs, measured over the transmission reference unit duration is

PUMAX = 10 log10 [pUMAX,c,E-UTRA + pUMAX,c,NR],
where pUMAX,c,E-UTRA and pUMAX,c,NR denotes the measured output power of serving cell c for E-UTRA and NR respectively expressed in linear scale. 
Since we have only an upper limit Pcmax_H we will have to modify the tolerances table so we can measure everything around a single value based range.

Proposal 2: Use a single value range based on Pcmax_H definition for the Pumax tolerances table definition as follows:

The measured total configured maximum output power PUMAX shall be within the following bounds:

PCMAX_H -TLOW (PCMAX_H)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)

And then the tolerances based on  TLOW(PCMAX_H) and THIGH(PCMAX_H) for applicable values of PCMAX_H can be reused  as in the following table:
Table: PCMAX tolerance for Dual Connectivity LTE-NR

	PCMAX(dBm)
	Tolerance 
TLOW (PCMAX_H) (dB)
	Tolerance 
THIGH (PCMAX_H) (dB)

	23 ≤ PCMAX ≤ 33
	[3.0]
	[2.0]

	22 ≤ PCMAX < 23
	[5.0]
	[2.0]

	21 ≤ PCMAX< 22
	[5.0]
	[3.0]

	20 ≤ PCMAX < 21
	[6.0]
	[4.0]

	16 ≤ PCMAX < 20
	[5.0]

	11 ≤ PCMAX < 16
	[6.0]

	-40 ≤ PCMAX < 11
	[7.0]


4. Conclusion 

Proposal 1: Higher limit of the maximum configured power per RAT PCMAX_ E-UTRA,c and PCMAX_ NR,c r respectively to  be used for upper limit definition Pcmax_H.
Proposal 2: Use a single value range based on Pcmax_H definition for the Pumax tolerances table definition as follows:

The measured total configured maximum output power PUMAX shall be within the following bounds:



PCMAX_H -TLOW (PCMAX_H)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)
If the group agrees with the principles presented in this contribution, then a CR associated with this solution is also already available.
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