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1 Introduction
WF[1] was approved to further discuss the corner case on the UE measured transmitted power range. The WF also capture the progress on inter-band EN-DC Pcmax in RAN4 88bis, including the definition on Ptotal and IF condition used to define PCMAX,ENDC,L and PCMAX,ENDC,H. 
This paper provides views on inter-band EN-DC Pcmax definition.
2 Discussion

2.1 Some Analysis for draft CR [2]

In draft CR[2], P_EN-DC_Total is defined as MIN{ Ppowerclass,ENDC, PEMAX,ENDC }, and this P_EN-DC_Total is also corresponding to RAN1 definition on 
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. Meanwhile, RAN1 specifies UE should scale NR power when the real total power exceeds
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, it means the scaling starting point is P_EN-DC_Total. From the perspective of definition on configured transmitted power, it actually implies:

· The configured transmitted power for inter-band EN-DC is P_EN-DC_Total with no range.
· PCMAX,EN-DC,L and PCMAX,EN-DC,H are defined as the range of measured configured transmitted power, but not the range of configured transmitted power. 
This total configured transmitted power P_EN-DC_Total in [2] is also applying for UE not supporting power sharing:

	The total configured transmission power for both synchronous and non-synchronous operation is

P_EN-DC_Total = MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}
P_EN-DC_Total is the dB value of  [image: image4.png]pEN-DC



, which is used in [38.213] and PEMAX, EN-DC is  p-maxUE-FR1-r15 value signaled by RRC and defined in [36.331];
If the EN-DC UE does not support dynamic power sharing, then the complete sub-clauses for configured transmitted power for E-UTRA and NR respectively from their own specifications 36.101 and 38.101-1 respectively apply with the modifications specified above and P_EN-DC_Total applies. 


In fact, there is no configured transmit power for UE don’t support dynamic power sharing. LTE and NR only follow the power control procedure on each RAT. If PLTE+PNR is larger than min{Ppowerclass, PEMAX,EN-DC}, type 2 UE is in SUO mode. The related description on configured transmit power for UE don’t support dynamic sharing should be removed.
Observation 1: in draft CR[2], the configured transmitted power for inter-band EN-DC is P_EN-DC_Total with no range, and the PCMAX,EN-DC,L and PCMAX,EN-DC,H are defined as the range of measured configured transmitted power.

Proposal 1: The definition on configured transmit power for UE don’t support dynamic sharing should be removed from the spec.

2.2 EN-DC Power control procedure in RAN1 spec
In TS 38.211, EN-DC power control procedure is specified for both type1 and type2 UE as below, the key points can be summarised as:
· 
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 is used to determine a transmission power for 2 times(color marked): 
·  The first 
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 is used to distinguish the UE behaviour for type1 and type2 UE. This 
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 shall be min{Ppowerclass,ENDC, PEMAX,ENDC} since type 2 UE are not capable of doing joint power control. 
·  If UE support dynamic power sharing, we can get into the second 
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 usage to determine whether NR need to scale power. This 
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 shall be the configured transmitted power for EN-DC.
· TS 38.211 do not differentiate inter-band EN-DC and intra-band EN-DC, it means all EN-DC shall adapt to the power control procedure. Considering IMD effect of intra-band EN-DC, P_EN-DC_Total= MIN{ Ppowerclass,ENDC, PEMAX,ENDC } are not proper to intra-band EN-DC, it means UE could have configured transmitted power other than P_EN-DC_Total for intra-band case. 
	If a UE is configured with 
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, where 
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 is the linear value of 
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, 
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 is the linear value of 
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, and 
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 is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for frequency range 1, the UE determines a transmission power on the SCG as follows.

-
If the UE is configured with reference TDD configuration for E-UTRA (by higher layer parameter tdm-PatternConfig-r15 in [13, TS 36.213])
-
If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR, the UE does not expect to transmit in a slot on the SCG in frequency range 1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-
If the UE indicates a capability for dynamic power sharing between E-UTRA and NR and
-
if the UE transmission(s) in subframe 
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 of the MCG overlap in time with UE transmission(s) in slot 
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 of the SCG in frequency range 1, and

-
if 
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 in any portion of slot 
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 of the SCG, 

the UE reduces transmission power in any portion of slot 
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 of the SCG so that 
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 in any portion of slot 
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, where 
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 are the linear values of the total UE transmission powers in subframe 
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 of the MCG and in slot 
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 of the SCG in frequency range 1, respectively.


Observation 2: the definition on the total configured transmitted power for intra-band EN-DC shall be different with intra-band EN-DC. 
Proposal 2: 
The
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” of TS 38.211 shall be equals to min{Ppowerclass,EN-DC, PEMAX,EN-DC} for both inter-band EN-DC and intra-band EN-DC.

The 
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 for the IF condition “
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” specified in TS 38.211 should be the total configured transmitted power for both inter-band EN-DC and intra-band EN-DC. 
Proposal 3: RAN4 should define the total configure transmitted power for inter-band EN-DC and intra-band EN-DC respectively. 
Proposal 4: send an LS to RAN1 to inform them the right definition on 
[image: image31.wmf]DC

-

EN

Total

ˆ

P

 as in Proposal 2.

2.3 PCMAX,ENDC,L definition for inter-band EN-DC
In draft CR[2], PCMAX,ENDC,L is defined with different IF condition with real PCMAX,LTE and PCMAX,NR. Copy as below:
	a= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > P_EN-DC_Total

b= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) /X_scale] > P_EN-DC_Total 
If a= FALSE

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}

ELSE If (a=TRUE) AND (b=FALSE)

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) /X_scale ], PEMAX, EN-DC ,PPowerClass, EN-DC}

ELSE If b= TRUE

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}


Companies have concern mainly on the definition of PCMAX,ENDC,L when NR is scaled but not dropped:
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q) /X_scale ], PEMAX, EN-DC ,PPowerClass, EN-DC}
There is query that when NR power is scaled, UE should ensure the total transmit power equals to min{ PPowerClass, EN-DC, PEMAX, EN-DC} as the lower limit for the measure configure transmitted power.

The question is: when NR is scaled, whether UE can always reach the power as:

PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}?

For async scenario for inter-band EN-DC, when the NR physical channel is positioned between two LTE subframes, the scaling power could be different for the symbol corresponding to different subframe. It can be seen in Fig 1 as below:
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Suppose LTE subframe N and subframe N+1 have different power control procedure and output power, the physical channel length placed at boundary of the two subframe, for example, 1 symbol is corresponding to N subframe, and the other symbol is corresponding to N+1 subframe. According to RAN1 definition, to ensure “
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”, NR will choose the larger scaling power for this physical channel. 

It means UE may not reach min{ PPowerClass, EN-DC, PEMAX, EN-DC} after power scaling.
Proposal 5: Power control related tolerance should be defined for PCMAX_ EN-DC _L(p,q) when NR is power scaled.
3 Conclusion

In this contribution we discussed AMPR for inter-band EN-DC, according to the analysis, we have the following observations and proposals:
Observation 1: in draft CR[2], the configured transmitted power for inter-band EN-DC is P_EN-DC_Total with no range, and the PCMAX,EN-DC,L and PCMAX,EN-DC,H are defined as the range of measured configured transmitted power.

Proposal 1: The definition on configured transmit power for UE don’t support dynamic sharing should be removed from the spec.

Observation 2: the definition on the total configured transmitted power for intra-band EN-DC shall be different with intra-band EN-DC. 
Proposal 2: 
The
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” of TS 38.211 shall be equals to min{Ppowerclass,EN-DC, PEMAX,EN-DC} for both inter-band EN-DC and intra-band EN-DC.

The 
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 for the IF condition “
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” specified in TS 38.211 should be the total configured transmitted power for both inter-band EN-DC and intra-band EN-DC. 
Proposal 3: RAN4 should define the total configure transmitted power for inter-band EN-DC and intra-band EN-DC respectively. 

Proposal 4: send an LS to RAN1 to inform them the right definition on 
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 as in Proposal 2.

Proposal 5: Power control related tolerance should be defined for PCMAX_ EN-DC _L(p,q) when NR is power scaled.
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