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6.2.5
Configured transmitted Power

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR, P-MPR) – TC}

-
PEMAX is the value given to IE P-Max, defined in [7] 
-
PCMAX_H = MIN {PEMAX,  PPowerClass + T(PPowerClass)} if P-Max is present 
-
PCMAX_H = PPowerClass + T(PPowerClass) if P-Max is absent
-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1 and T(PPowerClass) is specified in Table 6.2.5-1 with P = PPowerClass
-
MPR and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

-
P-MPR is the power management term

-
TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply

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

PUMAX_L  –  T(PUMAX_L)  ≤  PUMAX  ≤  PUMAX_H  +  T(PUMAX_H)
where

-
PUMAX_L = PCMAX_L
-
PUMAX_H = MIN {PEMAX, PPowerClass}

The tolerance is a function T(P) of power level P with values specified in Table 6.2.5-1.  
Table 6.2.5-1: Power tolerance T(P) for power level P 

	P             (dBm)
	Tolerance T(P)   (dB)

	21 ≤ P ≤ 23
	2.0

	20 ≤ P < 21
	2.5

	19 ≤ P < 20
	3.5

	18 ≤ P < 19
	4.0

	13 ≤ P < 18
	5.0

	8 ≤  < 13
	6.0

	-40 ≤ P < 8
	7.0


6.2.5A
Configured transmitted Power for CA
For carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c  on serving cell c and its total configured maximum output power PCMAX. 

The configured maximum output power on serving cell c shall be set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
where
-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c, P-MPR c) – TC, c } for intra-band contiguous carrier aggregation;

-
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c } for inter-band non-contiguous carrier aggregation;

-
-PEMAX, c is the value given by IE P-Max for serving cell c in [7];
-
PCMAX_H,c = MIN {PEMAX,c,  PPowerClass + T(PPowerClass)} if P-Max is present; 
-
PCMAX_H,c = PPowerClass + T(PPowerClass) if P-Max is absent;
-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1 and T(PPowerClass) is specified in Table 6.2.5A-1 with P = PPowerClass; 
-
TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5A-3; 

-
for inter-band CA, MPR c and A-MPR c apply per serving cell c and are specified in Section 6.2.3 and Section 6.2.4, respectively. For intra-band contiguous CA, MPR c = MPR and A-MPR c = A-MPR with MPR and A-MPR specified in Section 6.2.3A and Section 6.2.4A respectively; 

-
P-MPR c accounts for power management for serving cell c. For intra-band CA, there is one power management term for the UE, P-MPR, and P-MPR c = P-MPR;
-
TC,c = 1.5 dB when Note 2 in Table 6.2.2-1 applies to the serving cell c; 

-
TC,c = 0 dB when Note 2 in Table 6.2.2-1 does not apply to the serving cell c.
For inter-band carrier aggregation with one UL serving cell the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H
where 

-
PCMAX_L   = PCMAX_L,c
-
PCMAX_H   = PCMAX_H,c
The measured maximum output power PUMAX shall be within the following bounds:
PUMAX_L  –  T(PUMAX_L)  ≤  PUMAX  ≤  PUMAX_H  +  T(PUMAX_H)
where

-
PUMAX_L = PCMAX_L,c
-
PUMAX_H = MIN {PEMAX,c, PPowerClass}

and with the tolerance a function T(P) of power level P with values specified in Table 6.2.5A-1.  

Table 6.2.5A-1: Power tolerance T(P) for power level P 

	P  (dBm)
	Tolerance T(P)   (dB)

	21 ≤ P ≤ 23
	2.0

	20 ≤ P < 21
	[2.5]

	19 ≤ P < 20
	[3.5]

	18 ≤ P < 19
	[4.0]

	13 ≤ P < 18
	[5.0]

	8 ≤ P < 13
	[6.0]

	-40 ≤ P < 8
	[7.0]


For carrier aggregation with two UL serving cells, the total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L_CA ≤  PCMAX  ≤  PCMAX_H_CA
For intra-band contiguous carrier aggregation, 
-
PCMAX_L _CA = MIN{10 log10 ∑ pEMAX,c  - TC , PPowerClass – MAX(MPR + A-MPR, P-MPR ) – TC}

-
PCMAX_H_CA = MIN {10 log10 ∑ pEMAX,c,  PPowerClass + T(PPowerClass)} if P-Max is present 
-
PCMAX_H_CA = PPowerClass + T(PPowerClass) if P-Max is absent
where 
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1 and T(PPowerClass) is specified in Table 6.2.5A-2 with P = PPowerClass.
-
MPR and A-MPR specified in Section 6.2.3A and Section 6.2.4A respectively.
-
P-MPR is the power management term for the UE. 
-
TC is the highest value TC,c among all serving cells c in the subframe over both timeslots. TC,c = 1.5 dB when Note 2 in Table 6.2.2A-1 applies to the serving cell c. TC,c = 0 dB when Note 2 in Table 6.2.2A-1 does not apply to the serving cell c. 

For inter-band carrier aggregation with up to one serving cell c per operating band: 
-
PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) ,

pPowerClass/(pmprc·tC,c) ], PPowerClass}

-
PCMAX_H_CA = MIN {10 log10 ∑ pEMAX,c,  PPowerClass + T(PPowerClass)} if P-Max is present 

-
PCMAX_H_CA = PPowerClass + T(PPowerClass) if P-Max is absent
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7].
-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1 and T(PPowerClass) is specified in Table 6.2.5A-2 with P = PPowerClass. pPowerClass is the linear value of PPowerClass.

-
MPR c and A-MPR c apply per serving cell c and are specified in Section 6.2.3 and Section 6.2.4, respectively. mpr c is the linear value of MPR c. a-mpr c is the linear value of A-MPR c. 
-
P-MPR c accounts for power management for serving cell c. pmprc is the linear value of P-MPR c. 
-
tC,c = 1.41 when Note 2 in Table 6.2.2-1 applies for a serving cell c
-
tC,c = 1 when Note 2 in Table 6.2.2-1 does not apply for a serving cell c

-
tIB,c  is the linear value of the inter-band relaxation term of the serving cell c TIB,c. tIB,cwhen no inter-band relaxation is allowed.

The measured maximum output power PUMAX over all serving cells shall be within the following range:

PUMAX_L_CA  –  T(PUMAX_L_CA)  ≤  PUMAX  ≤  PUMAX_H_CA  +  T(PUMAX_H_CA) 

PUMAX = 10 log10 ∑ pUMAX,c  
where 
-
pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale,
-
PUMAX_L_CA = PCMAX_L_CA,c
-
PUMAX_H_CA = MIN {10 log10 ∑ pEMAX,c, PPowerClass} 

and with the tolerance a function T(P) of power level P with values specified in Table 6.2.5A-2.
Table 6.2.5A-2: Power tolerance T(P) fpr power level P 

	P             (dBm)
	Tolerance T(P)   Intra-band with two active UL serving cells

(dB)
	Tolerance T(P)   Inter-band with two active UL serving cells

 (dB)

	21 ≤ P ≤ 23
	2.0
	2.0

	20 ≤ P < 21
	[2.5]
	TBD

	19 ≤ P < 20
	[3.5]
	TBD

	18 ≤ P < 19
	[4.0]
	TBD

	13 ≤ P < 18
	[5.0]
	TBD

	8 ≤ P < 13
	[6.0]
	TBD

	-40 ≤ P < 8
	[7.0]
	TBD


For the UE which supports inter-band CA configuration the ΔTIB,c is defined for applicable bands in Table 6.2.5A-3.
Table 6.2.5A-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_1A-5A
	1
	0.3

	
	5
	0.3


6.2.5B
Configured transmitted power for UL-MIMO
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