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<Start of Changes>
6.2B
Transmitter power for DC

6.2B.1
UE maximum output power for EN-DC

6.2B.1.1
Intra-band contiguous EN-DC

The following UE Power Classes define the total maximum output power for any transmission bandwidth(s) of the CG(s) configured.

The maximum output power is measured as the total maximum output power across the UE antenna connector(s). The period of measurement shall be at least one sub frame.

Table 6.2B.1.1-1: Maximum output power for EN-DC (continuous sub-blocks)

	DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_(n)71AA
	
	
	23
	+2/-3

	DC_(n)41AA
	26
	+2/-21
	23
	+2/-21

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:
Power Class 3 is the default power class unless otherwise stated.


If UE supports a different power class than the default UE power class for EN-DC band combination, and the supported power class enables higher maximum output power than that of the default power class:

-
if the LTE UL/DL configuration is 0 or 6; or

-
if the LTE UL/DL configuration is 1 and special subframe configuration is 0 or 5; or

-
if the IE p-maxUE-FR1-r15 as defined in TS 36.331 [4] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class, and set the configured transmitted power as specified in sub-clause 6.2B.4;

-
else

-
apply all requirements for the supported power class, and set the configured transmitted power class as specified in sub-clause 6.2B.4;

6.2B.1.2
Intra-band non-contiguous EN-DC

Table 6.2B.1.2-1: Maximum output power for EN-DC (non-continuous sub-blocks)

	DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_3A_n3A2
	
	
	23
	+2/-3

	DC_41A_n41A
	26
	+2/-21
	23
	+2/-21

	NOTE 1:
If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
Only single switched UL is supported in Rel.15 
NOTE 3:
Power Class 3 is the default power class unless otherwise stated.


If UE supports a different power class than the default UE power class for EN-DC band combination, and the supported power class enables higher maximum output power than that of the default power class:

-
if the LTE UL/DL configuration is 0 or 6; or

-
if the LTE UL/DL configuration is 1 and special subframe configuration is 0 or 5; or

-
if the IE p-maxUE-FR1-r15 as defined in TS 36.331 [4] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class, and set the configured transmitted power as specified in sub-clause 6.2B.4;

-
else

-
apply all requirements for the supported power class, and set the configured transmitted power class as specified in sub-clause 6.2B.4;

<End of Change1>
<Start of Change2>
6.2B.2.1
Intra-band contiguous EN-DC

6.2B.2.1.1
General
When the UE is configured for intra-band contiguous EN-DC, the UE determines the total allowed maximum output power reduction as specified in this subclause. 

For UE supporting dynamic power sharing the following: 

-
for the MCG, MPRc in accordance with [4]

-
for the SCG,

MPR'c = MPRNR = MAX( MPRsingle,NR, MPRENDC)

-
for the total configured transmission power,

MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - MPRE-UTRA)/10) + 10^((PPowerClass,NR - MPRNR)/10))

where 


MPRE-UTRA = MAX(MPRsingle,E-UTRA, MPRENDC )

with

-
MPRsingle, E-UTRAis the MPR defined for the E-UTRA transmission in [4]

-
MPRsingle,NR is the MPR defined for the NR transmission in [2]

For UEs not supporting dynamic power sharing the following

-
for the MCG,

MPRc = MAX(MPRsingle,E-UTRA, MPRENDC )

-
for the SCG,

MPR'c = MAX( MPRsingle,NR, MPRENDC )

where

-
MPRsingle,NR is the MPR defined for the NR transmission in [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in [4]

MPRENDC is defined in Subclause 6.2B.2.1.2
6.2B.2.1.2
MPR for power class 3 and power class 2
MPR in this sub-clause is applicable for power class 3 and power class 2. The allowed maximum output power reduction applied to transmission on the MCG and the SCG is defined as follows:

MPRENDC = MA


Where MA is defined as follows

MA = 
[15]
;
 0 ≤ B < 0.5




[10]
;
 0.5 ≤ B < 1.0




[8]
; 
1.0 ≤ B < 2.0




[6]
; 
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

Where SCSNR  =15kHz is assumed in calculation of B.

For NR




B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
     Where SCSE-UTRA  =15kHz is assumed in calculation of B.
and MA is reduced by 1 dB for B < 2.
6.2B.2.2
Intra-band non-contiguous EN-DC

6.2B.2.2.1
General
When the UE is configured for intra-band non-contiguous EN-DC, the UE determines the total allowed maximum output power reduction as specified in this subclause. 

For UE supporting dynamic power sharing the following: 

-
for the MCG, MPRc in accordance with [4]

-
for the SCG,

MPR'c = MPRNR = MAX( MPRsingle,NR, MPRENDC)

-
for the total configured transmission power,

MPRtot = PPowerClass,EN-DC – min(PPowerClass,EN-DC ,10*log10(10^((PPowerClass,E-UTRA - MPRE-UTRA)/10) + 10^((PPowerClass,NR - MPRNR)/10))

where 


MPRE-UTRA = MAX(MPRsingle,E-UTRA, MPRENDC )

with

-
MPRsingle, E-UTRAis the MPR defined for the E-UTRA transmission in [4]

-
MPRsingle,NR is the MPR defined for the NR transmission in [2]

For UEs not supporting dynamic power sharing the following

-
for the MCG,

MPRc = MAX(MPRsingle,E-UTRA, MPRENDC )

-
for the SCG,

MPR'c = MAX( MPRsingle,NR, MPRENDC )

where

-
MPRsingle,NR is the MPR defined for the NR transmission in [2]

-
MPRsingle,E-UTRA is the MPR defined for the E-UTRA transmission in [4]

MPRENDC is defined in Subclause 6.2B.2.2.2
6.2B.2.2.2
MPR for power class 3 and power class 2
MPR in this sub-clause is applicable for power class 3 and power class 2. The allowed maximum output power reduction for IM3 related emissions applied to transmission on the MCG and the SCG is defined as follows:

MPRENDC = MA


Where MA is defined as follows

MA = 
[18]
; 
0 ≤ B < 1.0




[17]
; 
1.0 ≤ B < 2.0




[16]
; 
2.0 ≤ B < 5.0




[15]
; 
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

Where SCSNR = 15kHz is assumed in calculation of B.
For NR






B = (12 * SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000.000



Where SCSE-UTRA = 15kHz is assumed in calculation of B.
and MA is reduced by 1 dB for B < 2.
 <No change part is omitted>
6.2B.3.1.1
A-MPR for DC_(n)71AA
For UE supporting dynamic power sharing the following: 

-
for the MCG, A-MPRc in accordance with [4]

-
for the SCG, A-MPR'c = [A-MPRDC]

-
for the total configured transmission power, A-MPRtot = A-MPRDC

with A-MPRDC as defined in this sub-clause.

For UEs not supporting dynamic power sharing the following

-
for the MCG,

A-MPRc = A-MPRLTE
-
for the SCG,

A-MPR'c = A-MPRNR
with A-MPRLTE and A-MPRNR as defined in this sub-clause.

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 =
11.00 - 11.67*A;

0.00 < A ≤ 0.30

8.10 - 2.00*A;




0.30 < A ≤ 0.80

6.50;







0.80 < A ≤ 1.00

-
for DFT-S-OFDM:

MA,DC =
11.00 - 13.33*A;  
0.00 < A ≤ 0.30

8.00 - 3.33*A;   




0.30 < A ≤ 0.60

6.00;







0.60 < A ≤ 1.00

where
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with LCRB,LTE and NRB,LTE the number of allocated PRB and transmission bandwidth for MCG, LCRB,NR and NRB,NR the number of allocated PRB and transmission bandwidth for SCG with SCS=15kHz.
-
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
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Where LCRB,NR and NRB,NR the number of allocated PRB and transmission bandwidth for SCG with SCS=15kHz.
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 UE supporting dynamic power sharing the following: 

-
for the MCG, A-MPRc in accordance with [4]

-
for the SCG,

A-MPR'c = A-MPRNR = MAX( A-MPRsingle,NR, A-MPRIM3)

-
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))

where 


A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

with

-
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]

For UEs not supporting dynamic power sharing the following

-
for the MCG,

A-MPRc = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3 )

-
for the SCG,

A-MPR'c = 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]

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.
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 = 
15
;
 0 ≤ B < 0.5




10
;
 0.5 ≤ B < 1.0




8
; 
1.0 ≤ B < 2.0




6
; 
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

Where SCSNR = 15kHz is assumed in calculation of B.
For NR




B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000

Where SCSE-UTRA = 15kHz is assumed in calculation of B.
and MA is reduced by 1 dB for B < 2.0.

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 = 
15
; 
0 ≤ B < 1.0




14
; 
1.0 ≤ B < 2.0




13
; 
2.0 ≤ B < 5.0




12
; 
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

Where SCSNR = 15kHz is assumed in calculation of B.
For NR








B = (12* SCSE-UTRA + LCRB_alloc,NR * 12 * SCSNR)/1,000,000
Where SCSE-UTRA = 15kHz is assumed in calculation of B.
and MA is reduced by 1 dB.

6.2B.3.2
Intra-band non-contiguous EN-DC

6.2B.3.2.0
General

For intra-band EN-DC band combinations with additional requirements the A-MPR allowed are specified in Table 6.2B.3.2.0-1 for UEs configured with EN-DC and combinations of network signalling values indicated in the E-UTRA and NR cell group(s). Unless otherwise stated the A-MPR specified in sub-clause 6.2B.3.2 for intra-band non-contiguous EN-DC configurations is the total power reduction allowed including MPR.

Table 6.2B.3.2.0-1: Allowed power reduction for EN-DC

	DC configuration
	Requirement (sub-clause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR (subclause)

	DC_41A_n411
	6.6.3.3.19 and 6.6.2.2.2 of [4] and 6.5.2.3.2 and 6.5.3.3.1 of [2]
	NS_01 or NS_04
	NS_04
	6.2B.3.2.2

	NOTE 1:
Only applies to UEs that support dual UL transmission for this EN-DC combination.

NOTE 2:
 The requirement applies when the combination of network signalling values in the two CGs is set (only for UEs configured with EN-DC).


6.2B.3.2.1
A-MPR for NS_04

When the UE is configured for B41/n41 intra-band non-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 UE supporting dynamic power sharing the following: 

-
for the MCG, A-MPRc in accordance with [4]

-
for the SCG,
A-MPR'c = A-MPRNR = MAX( A-MPRsingle,NR, A-MPREN-DC)

-
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))

where 


A-MPRE-UTRA = MAX( A-MPRsingle,E-UTRA + MPRsingle,E-UTRA, A-MPREN-DC )


A-MPREN-DC = MAX(A-MPRIM3, A-MPRACLRoverlap )

with

-
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]

For UEs not supporting dynamic power sharing the following

-
for the MCG,

A-MPRc = MAX( A-MPRsingle, E-UTRA + MPRsingle,E-UTRA, A-MPRIM3, A-MPRACLRoverlap)

-
for the SCG,

A-MPR'c = MAX( A-MPRsingle,NR, A-MPRIM3, A-MPRACLRoverlap)

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]

The UE determines the Channel Configuration Case and the value of A-MPRIM3 as follows:

If AND( FIM3,low_block,high < Ffilter,low ,  MAX( SEM-13,high, FIM3,high_block,low ) > Ffilter,high )



Channel Configuration Case C. A-MPRIM3 defined in Subclause 6.2B.3.1.2.1

Else



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

where

-
FIM3,low_block,high = (2 * Flow_channel,high_edge ) – Fhigh_channel,low_edge
-
FIM3,high_block,low = (2 * Fhigh_channel,low_edge) – Flow_channel,high_edge
-
Flow_channel,low_edge is the lowermost frequency of lower transmission bandwidth configuration.

-
Flow_channel,high_edge is the uppermost frequency of lower transmission bandwidth configuration.

-
Fhigh_channel,low_edge is the lowermost frequency of upper transmission bandwidth configuration.

-
Fhigh_channel,high_edge is the uppermost frequency of upper transmission bandwidth configuration.

-
Ffilter,low = 2480 MHz

-
Ffilter,high = 2745 MHz

-
SEM-13,high = Threshold frequency where upper spectral emission mask for upper channel drops from -13 dBm / 1MHz to -25 dBm / 1MHz, as specified in Subclause 6.5B.2.1.2.2.

The UE determines the value of A-MPRACLRoverlap as specified in Table 6.2B.3.2.1-1:

Table 6.2B.3.2.1-1: A-MPRACLRoverlap
	Wgap
	A-MPRACLRoverlap

	< BWchannel,E-UTRA + BWchannel,NR
	4 dB

	≥ BWchannel,E-UTRA + BWchannel,NR
	0 dB

	NOTE 1:
Wgap = Fhigh_channel,low_edge - Flow_channel,high_edge


<End of Change2>
