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1 Introduction
The definition of PCMAX for carrier aggregation has been broadly discussed. Companies have given their proposals based on their understanding on this issue [1]~[8]. In this contribution, we summarize the proposals in RAN4 #58 and give our understanding to the comments from the meeting.

2 Discussion
In RAN4 #57, the following definitions are proposed. 
· Definition 1: Define the range of the maximum configured transmit power per CC [6]

 REF _Ref288233735 \r \h 
[7]. 
· Definition 2: Define the range of the sum of maximum configured transmit power on each CC[3]

 REF _Ref288233775 \r \h 
[2].
· Definition 3: Define both the range of the maximum configured transmit power per CC and the maximum configured transmit power per UE [4]

 REF _Ref288233789 \r \h 
[5].
· Definition 4: Both Definition 1 and Definition 2 have something need to be resolved [1]. 
To understand which definitions should be taken in CA, we need to understand the functions of PCMAX,c. In the latest RAN1 specification, PCMAX,c is the maximum configured transmit power for component carrier c. PHR is calculated on each component carrier before scaling. The total transmit power of a UE should not exceed the maximum transmit power per UE,
[image: image1.wmf]PowerClass

ˆ

P

. So from RAN1 point of side, both the maximum configured transmit power per CC and the maximum configured transmit power per UE are needed. 
On the other hand, limiting the range of log10 ∑ pCMAX,c would make the power scaling transfer to PCMAX,c setting. In 36.213, the PPUSCH,c is limited by PCMAX,c. If log10 ∑ pCMAX,c is no greater than 23dBm, the sum of PPUSCH,c would never be greater than 23dBm. Then the power scaling would never happen. Which means, the power scaling is done by the limitation of PCMAX,c.
Proposal 1: Both the range of maximum configured transmit power per CC, PCMAX,c and the range of maximum configured transmit power per UE, PCMAX should be defined in CA. 
The sum of maximum configured transmit power on each CC is not equal to the maximum configured transmit power per UE. For example, the maximum configured transmit power per component carrier 23dBm makes the sum of maximum configured transmit power 26dBm. Which means, from UE total transmit power point of side, PCMAX is more suitable than 10 log10 ∑ pCMAX,c .
Meanwhile, PUMAX,c is defined as the measured maximum output power on component carrier c. To test the PUMAX,c meets the requirement, only the component carrier under the test is active. Similarly, PUMAX is defined as the measured maximum output power over all component carriers.

Proposal 2: Define PUMAX,c as the measured maximum output power on component carrier c and PUMAX is defined as the measured maximum output power over all component carriers.
Proposal 3: Only the component carrier under the test is active when test the PUMAX,c.
With the assumption that similar RF components would be used, the power tolerance of PUMAX,c is same as Rel-8. 
Proposal 4: The power tolerance of PUMAX,c is same as Rel-8.

When the power is equally distributed on each CC, the power tolerance of PUMAX is the same as PUMAX,c. While the power tolerance for unequally power distribution is FFS.
Proposal 5: The power tolerance of PUMAX, is FFS.
In RAN1 specification, power scaling is performed such that the total transmit power of the UE would not exceed
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. Considering the MPR, A-MPR, P-MPR for the MOP, the maximum output power of UE should be PCMAX.
Proposal 6: Send a LS to RAN1 to change 
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to PCMAX for power scaling.
3 Conclusion
In this paper, we first summarize the definitions in RAN4 #57 and give our view on this issue. The following proposals are submitted for group decision:

Proposal 1: Both the maximum configured transmit power per CC and the maximum configured transmit power per UE should be defined in CA.

Proposal 2: Define PUMAX,c as the measured maximum output power on component carrier c and PUMAX is defined as the measured maximum output power over all component carriers.
Proposal 3: Only the component carrier under the test is active when test the PUMAX,c.
Proposal 4: The power tolerance of PUMAX,c is same as Rel-8.

Proposal 5: The power tolerance of PUMAX, is FFS.
Proposal 6: Proposal 6: Send a LS to RAN1 to change 
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to PCMAX for power scaling.
Based on our proposal, we give the text proposal to the Annex B of TR36.807 V1.3.0 on this issue. 
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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}
-
PCMAX_H = MIN {PEMAX,  PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in [7] 

-
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

-
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 maximum output power PUMAX shall be within the following bounds:

PCMAX_L  –  T(PCMAX_L)  ≤  PUMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately
Table 6.2.5-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


6.2.5A
Configured transmitted Power for CA

The UE is allowed to set its configured maximum output power on component carrier c, PCMAX,c. The configured maximum output power on component carrier c, PCMAX,c is 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 }
-
PCMAX_H,c = MIN {PEMAX,c, PPowerClass}

-
PEMAX, c is the value given by IE P-Max for component carrier c in 36.331 

-
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 of 36.101

-
For inter-band CA, MPR c and A-MPR c apply per component carrier c and are specified in Section 6.2.3 and Section 6.2.4, respectively. For intra-band CA, MPR and A-MPR c are specified in Section 6.2.3A and Section 6.2.4A respectively; MPR c = MPR
-  P-MPR c accounts for power management for component carrier 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 6.2.2-1applies to the component carrier c.

-
TC,c = 0 dB when Note 2 in Table 6.2.2-1 does not apply to the component carrier c.
The measured maximum output power PUMAX,c on component carrier c shall be within the following bounds:

PCMAX_L,c  –  T(PCMAX_L,c)  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T(PCMAX_H,c) 

Where T(PCMAX,c) is defined by the tolerance table below and applies to PCMAX_L,c and PCMAX_H,c separately
Table 6.2.5A-1: PCMAX,c tolerance 

	PCMAX ,c            (dBm)
	Tolerance T(PCMAX,c)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


The UE is allowed to set its total configured maximum output power PCMAX. For carrier aggregation, the total configured maximum output power PCMAX is within the following bounds:

PCMAX_L_CA ≤  PCMAX  ≤  PCMAX_H_CA 

For intra-band 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}
Where 

-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for component carrier c.
-
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.

-
MPR and A-MPR c are specified in Section 6.2.3A and Section 6.2.4A, respectively. A-MPR is the highest value A-MPR c among all component carriers c in the subframe over both timeslots.
-
P-MPR is the power management term for the UE. 

-
TC is the highest value TC,c among all component carriers c in the subframe over both timeslots. TC,c = 1.5 dB when Note 2 in Table 6.2.2A-1 applies to the component carrier c. TC,c = 0 dB when Note 2 in Table 6.2.2A-1 does not apply to the component carrier c.
For inter-band carrier aggregation, 

PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ) ,

                 pPowerClass/(pmprc·tC,c ) ], PPowerClass}
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for component carrier c.
-
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. pPowerClass is the linear value of PPowerClass.
-
MPR c and A-MPR c apply per component carrier 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 component carrier 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 component carrier c
-
tC,c = 1 when Note 2 in Table 6.2.2-1 does not apply for a component carrier c
The measured maximum output power PUMAX,CA over all component carriers shall be within the following bounds:

PCMAX_L_CA  –  T(PCMAX_L_CA)  ≤  PUMAX,CA  ≤  PCMAX_H_CA  +  T(PCMAX_H_CA) 

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L_CA and PCMAX_H_CA separately.
Table 6.2.5A-1: PCMAX tolerance for CA 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	[TBD]

	20 ≤ PCMAX < 21
	[TBD]

	19 ≤ PCMAX < 20
	[TBD]

	18 ≤ PCMAX < 19
	[TBD]

	13 ≤ PCMAX < 18
	[TBD]

	8 ≤ PCMAX < 13
	[TBD]

	-40 ≤ PCMAX < 8
	[TBD]
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