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	Summary of change:
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6.2B.3.1.1: the relation between Pcmax and the A-MPR for contiguous intra-band contiguous combinations is clarified.
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< start of changes >
[bookmark: _Toc526341519]6.2B.3.1.1	A-MPR for DC_(n)71AA
For a UE supporting dynamic power sharing 
-	for the MCG, A-MPRc is defined in accordance with [36.101]

-	for the total configured transmission power, A-MPRtot = A-MPRDC
with A-MPR as defined in this sub-clause.
For the SCG, if pTx,LTE < 10^(PPowerClass,EN-DC – A-MPRtot)/10
 		A-MPR'c = PPowerClass,NR – 10*log10(10^(PPowerClass,EN-DC – A-MPRtot)/10 – (pTx,LTE·tol)) 
otherwise, 
A-MPR'c= Infinity.
where PPowerClass,NR is the power class of the SCG, PPowerClass, EN-DC is defined in sub-clause 6.2B.1.1-1 for intra-band EN-DC, pTx,LTE is the configured transmission power on the MCG in linear scale and tol is a TBD linear tolerance value on the MCG configured transmission power.
If A-MPR'c – (A-MPRtot - 10log10(LCRB,NR/(LCRB,LTE+LCRB,NR))) > X_scale, then A-MPR'c= Infinity
where X_scale is the linear value of X dB which is configured by RRC 
For a UE not supporting dynamic power sharing
-	A-MPRc is defined in this sub-clause below with A-MPRc=A-MPRLTE for the MCG and A-MPRc=A-MPRNR for the SCG
For DC_(n)71AA with configured with network signaling values as per Table 6.2B.3.1.1-1 the allowed A-MPR is defined by
-	for UE indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE
	
A-MPRDC = CEIL{ MA,DC (A), 0.5}
where A-MPRDC is the total power reduction allowed (dB),
-	for OFDM:
MA,DC =	101.00 - 11.67*A;		0.00 < A ≤ 0.30
78.10 -  2.00*A;					0.30 < A ≤ 0.80
65.50;								0.80 < A ≤ 1.00
-	for DFT-S-OFDM:
MA,DC =	101.00 - 13.33*A;  	0.00 < A ≤ 0.30
87.00 - 3.33*A;   					0.30 < A ≤ 0.60
65.00;								0.60 < A ≤ 1.00
where
	
with LCRB and NRB the number of allocated PRB and transmission bandwidth for the respective CG,
-	for UE not indicating support of dynamicPowerSharing
	
A-MPRLTE = CEIL{ MA,LTE , 0.5}
A-MPRNR = CEIL{ MA,NR, 0.5}
where A-MPR is the total power reduction allowed per CG with
	
	
	
	

[
	
	


]
[bookmark: _Toc526341520]6.2B.3.1.2	A-MPR for NS_04
6.2B.3.1.2.0	General
When the UE is configured for B41/n41 intra-band contiguous EN-DC and it receives IE NS_04, the UE determines the total allowed maximum output power reduction as specified in this subclause. The A-MPR for EN-DC defined in this section is used instead of MPR defined in 6.2B.2.2, not additively, so EN-DC MPR=0 when NS_04 is signaled.
For a UE supporting dynamic power sharing 
-	for the MCG, A-MPRc is defined in accordance with [36.101]
- 	for the total configured transmission power, 
A-MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - A-MPRE-UTRA)/10) + 10^((PPowerClass,NR - A-MPRNR)/10))
with A-MPR E-UTRA and A-MPR NR as defined in this sub-clause.
· for the SCG, 
	If  pTx,LTE < 10^[(PPowerClass,EN-DC – A-MPRtot)/10]
		A-MPR'c = Max[PPowerClass, NR – 10*log10(10^(PPowerClass,EN-DC – A-MPRtot)/10 – (pTx,LTE·tol), A-MPRsingle,NR ] 
Else
A-MPR'c= Infinity.
where PPowerClass,E-UTRA, PPowerClass, NR, and PPowerClass,EN-DC is the power class of the MCG, SCG, and EN-DC as defined in sub-clause 6.2B.1.1-1 for intra-band EN-DC, and pTx,LTE is the configured transmission power on the MCG in linear scale and tol is a TBD linear tolerance value on the MCG configured transmission power
If A-MPR'c-A-MPRNR > X_scale, then A-MPR'c = Infinity
where X_scale is the linear value of X dB which is configured by RRC 
For a UE not supporting dynamic power sharing
-	A-MPRc is defined in this sub-clause below with A-MPRc=A-MPRE-UTRA for the MCG and A-MPRc=A-MPRNR for the SCG

The UE determines the Channel Configuration Case and the value of A-MPRIM3 as follows:
If FIM3,low_block,low < 2490.5 MHz

		Channel Configuration Case B. A-MPRIM3 defined in Subclause 6.2B.3.1.2.2

Else

		Channel Configuration Case A. A-MPRIM3 defined in Subclause 6.2B.3.1.2.1
where
-	FIM3,low_block,low = (2 * Flow_channel,low_edge) – Fhigh_channel,high_edge
-	Flow_channel,low_edge is the lowermost frequency of lower transmission bandwidth configuration.
-	Fhigh_channel,high_edge is the uppermost frequency of upper transmission bandwidth configuration.
The UE determines the total allowed maximum output power reduction as follows:
For UEs not supporting dynamic power sharing, with backoff applied independently
A-MPRE-UTRA = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )
A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3 )
For UEs supporting dynamic power sharing , with IM# 3 backoff applied equally to E-UTRA and NR
A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )
A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3)
where
-	A-MPRsingle, E-UTRAis the A-MPR defined for the E-UTRA transmission in [4]
-	A-MPRsingle,NR is the A-MPR defined for the NR transmission in [2]
-	MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in [4]

6.2B.3.1.2.1	A-MPRIM3 for NS_04 to meet -13 dBm / 1MHz for 26dBm UE power
A-MPR in this sub-clause is relative to 26 dBm for power class 2. The same A-MPR is used relative to 23 dBm for power class 3. For the UE is configured with channel configurations Case A or Case C (defined in Subclause 6.2B.3.2.1), the allowed maximum output power reduction for IM3s applied to transmission on the MCG and the SCG with non-contiguous resource allocation is defined as follows:
A-MPRIM3 = MA
		Where MA is defined as follows
MA = 	154	;	 0 ≤ B < 0.5
			109	;	 0.5 ≤ B < 1.0
			87	; 	1.0 ≤ B < 2.0
			65	; 	2.0 < B
Where:
	For UEs supporting dynamic power sharing,
			 B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
For UEs not supporting dynamic power sharing,
	For E-UTRA
			 B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
	For NR
			B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
	and MA is reduced by 1 dB
6.2B.3.1.2.2	A-MPR for NS_04 to meet -25 dBm / 1MHz for 26 dBm UE power
A-MPR in this sub-clause is relative to 26 dBm. The same A-MPR is used relative to 23 dBm for power class 3. For the UE is configured with channel configurations Case B or Case D (defined in Subclause 6.2B.3.2.1), the allowed maximum output power reduction for IM3s applied to transmission on the MCG and the SCG with non-contiguous resource allocation is defined as follows:
A-MPRIM3 = MA
		Where MA is defined as follows
MA = 	145	; 	0 ≤ B < 1.0
			134	; 	1.0 ≤ B < 2.0
			123	; 	2.0 ≤ B < 5.0
			111	; 	5.0 < B
Where:
		For UEs supporting dynamic power sharing,
				B = (LCRB_alloc, E-UTRA * 12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000.000
For UEs not supporting dynamic power sharing,
	For E-UTRA
			B = (LCRB_alloc,E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
	For NR
			B = (LCRB_alloc,E-UTRA * 12* SCSE-UTRA + 12 * SCSNR)/1,000,000
	and MA is reduced by 1 dB

< text omitted >

6.2B.4.1.1	Intra-band contiguous EN-DC
< equations for Pcmax >
The following requirements apply for one component carrier per CG configured for synchronous DC. 
For intra-band dual connectivity with one uplink serving cell per CG on E-UTRA and NR respectively, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of CG i, i = 1,2, and its total configured maximum transmission power for EN-DC operation .
The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier shall be set within the bounds:

PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)
where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in 36.101 sub-clause 6.2.5 modified by PLTE as follows:

PCMAX_L_ E-UTRA,c = MIN {MIN(PEMAX,c , PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass ),PLTE) – tC_ E-UTRA, c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc + ΔTIB,c  + TC_ E-UTRA, c + TProSe, P-MPRc)}
	PCMAX H _ E-UTRA,c = MIN {PEMAX,c, PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass ), PLTE, PPowerClass – ΔPPowerClass}
-	for a UE indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with the DCI of serving cell c of the CG 1 and the specification in sub-clause 6.2.4 of [36.101];
-	for a UE not indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with sub-clause 6.2B.3.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;

The configured maximum output power PCMAX_ NR,c (q) in physical channel q for the configured NR carrier shall be set within the bounds:
PCMAX_L,f,c,,NR (q) ≤  PCMAX,f,c,NR (q) ≤  PCMAX_H,f,c,NR (q)
where PCMAX_L_ NR,c and PCMAX H _ NR,c are the limits for a serving cell c as specified in sub-clause 6.2.4 of 38.101-1 modified by PNR as follows:
PCMAX_L,f,c,,NR = MIN {MIN(PEMAX,c , PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass ), PNR ) - TC_NR, c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }
PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass ),PNR , PPowerClass – ΔPPowerClass }
· PLTE and PNR are signaled by RRC defined in [7]
· ΔTc_E-UTRA, c = 1.5dB when NOTE 2 in Table 6.2.2-1 in 36.101 applies for a serving cell c, otherwise TC_ E-UTRA,c = 0dB;
· TC_NR,c = 1.5dB when NOTE 3 in Table 6.2.1-1 in 38.101-1 applies for a serving cell c, otherwise TC_NR,c = 0dB;
· ΔTIB,c specified in sub-clause 6.2.7 for EN-DC, the individual Power Class defined in table 6.2B.1-3 and any other additional power reductions parameters specified in sub-clauses 6.2.3 and 6.2.4 for EN-DC are applicable to PCMAX_ E-UTRA,c and PCMAX_ NR,c evaluations.
· for a UE indicating support of dynamicPowerSharing, A-MPRc = A-MPR'c with A-MPR'c determined in accordance with sub-clause 6.2B.3.1 and MPRc = 0 dB if transmission(s) in subframe p on CG 1 overlap in time with transmission(s) in physical channel q on CG 2;
· for a UE indicating support of dynamicPowerSharing, A-MPRc is determined in accordance with [38.101-1] if transmission(s) in subframe p on CG 1 does not overlap in time with transmission(s) in physical channel q on CG 2;
· for a UE not indicating support of dynamicPowerSharing, the A-MPRc is determined in accordance with sub-clause 6.2B.3.1 with parameters applicable for UEs not indicating support of dynamicPowerSharing and MPRc = 0 dB;


If the EN-DC UE is not supporting 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.
If the EN-DC UE supports dynamic power sharing, the UE can configure its configured maximum transmission power for EN-DC operation  and the lower value between PPowerClass, EN-DC or PEMAX, EN-DC shall not be exceeded at any time by UE, where

·  is the linear value of a configured maximum transmission power for EN-DC operation as specified in sub-clause 7.6 of [38.213];
· Ppowerclass,EN-DC is the EN-DC power class of the band combination configured;
· PEMAX,EN-DC is the limit of the UE power for EN-DC indicated by the IE p-MaxUE-FR1-r15 [36.331]; 




· 
For UEs indicating support of dynamicPowerSharing in the UE-MRDC-Capability IE the UE can configure the total maximum transmission power 
[bookmark: _Hlk530403680]	PEN-DC,tot = MIN{PPowerClass,EN-DC, PEMAX,EN-DC}








The measured total maximum output power PUMAX over both CGs/RATs, measured over the transmission reference time 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. 
The measured total configured maximum output power PUMAX shall be within the following bounds:
	PCMAX_L -TLOW (PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)	
with the tolerances TLOW(PCMAX_H) and THIGH(PCMAX_H) for applicable values of PCMAX specified in Table 6.2B.4.1.1-2.
When an UL subframe transmission p from E-UTRA overlap with a physical channel q from the NR, then for PUMAX evaluation, the E-UTRA subframe p is taken as reference period TREF and always considered as the reference measurement duration and the following rules are applicable.
TREF and Teval are specified in Table 6.2B.4.1.1-1 when same or different subframes and physical channel durations are used in aggregated carriers. PEN-DC,tot  shall not be exceeded by the UE during any evaluation period of time. 

Table 6.2B.4.1.1-1: PCMAX evaluation window 
	transmission duration
	TREF
	Teval

	Different transmission duration in different RAT carriers
	LTE Subframe 
	Min(Tno_hopping, Physical Channel Length)



For each TREF, the PCMAX_H is evaluated per Teval and given by the maximum value over the transmission(s) within the Teval as follows:

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 are the applicable upper limits 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 physical channel overlapping with LTE subframe p.
While PCMAX_L is computed as follows:
           PCMAX_L = MIN { PCMAX_ EN-DC _L (p,q) , PCMAX_ EN-DC _L (p,q+1), … , PCMAX_ EN-DC _L (p,q+n)}
where PCMAX_EN-DC_L are the applicable lower limits 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 physical channel overlapping with LTE subframe p,
With

PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H,f,c,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}
And
a= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) ] > PEN-DC,tot
b= 10 log10 [pCMAX_ E-UTRA,c (p) +pCMAX,f,c,NR (q) /X_scale] > PEN-DC,tot
If a= FALSE or if the UE is not capable of dynamic power sharing
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}
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; 
· pCMAX L _ E-UTRA,c (p) is the E-UTRA lower limit of the maximum configured power expressed in linear scale; 
· pCMAX L _ NR,c(q) is the NR lower limit of the maximum configured power expressed in linear scale;
· PPowerClass, EN-DC is defined in sub-clause 6.2B.1.1-1 for intra-band EN-DC;
· X_scale is the linear value of X dB which is configured by RRC 
· pCMAX_ E-UTRA,c (p) is the linear value of PCMAX_ E-UTRA,c (p), the real configured max power for LTE
· pCMAX,f,c,NR (q) is the linear value of PCMAX,f,c,NR (q), the real configured max power of NR
For a UE supporting dynamic power sharing, if the configured transmission power spectral density between the MCG and SCG differs by more than [6] dB, then
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}.


Table 6.2B.4.1.1-2: PCMAX tolerance for Dual Connectivity LTE-NR
	PCMAX(dBm)
	Tolerance 
TLOW (PCMAX_L) (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]

	NOTE 1:	For UEs not indicating support of dynamic power sharing, the upper tolerance Thigh shall be reduced by 0.3 dB for P ≥ 20 dBm.



[bookmark: _Hlk530403584]The measured maximum output power in physical channel p on CG 1, pUMAX,c(1),  shall meet the requirements in subclause 6.2.5 in [36.101] with the limits PCMAX_L,c and PCMAX_H,c replaced by PCMAX_L_ E-UTRA,c and PCMAX_H_ E- UTRA,c as specified above, respectively.






· 
· 
· 

If the UE supports dynamic power sharing, and when LTE and NR transmissions overlap and the condition (If (a=TRUE) AND (b=FALSE)) is met, SCG shall be transmitted and the following supplementary minimum requirement apply for the measured SCG power, PUMAX,f,c,NR (q), under nominal conditions.
	10log(pCMAX L,f,c,,NR c(q)/X_scale)  –  TLOW (10log(pCMAX L,f,c,,NR c(q)/X_scale) )}  ≤  PUMAX,f,c,NR (q) ≤  10log(pCMAX H, f,c,,NR c (q)) + THIGH (10log(pCMAX H, f,c,,NR c (q))).
with the tolerances TLOW and THIGH for applicable values of PCMAX specified in Table 6.2B.4.1.1-2.


< end of changes >


