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1   Introduction
In the last RAN4 meeting, UE configured transmitted power, MPR and PHR was discussed in [1]. A Response LS [2] is approved and sent out to RAN2 confirm that MPR takes into account the uplink transmission on all CCs. From the received LS [3], RAN1 have reached the following agreements：

· PCMAX,c is reported together with all per-CC PHRs.

· PCMAX,c is the value used for the calculation for the reported per-CC PHR.

· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

· PCMAX,c of current assignment is reported in MAC CE

Based on these discussions and agreements, this document further discussed the definition of UE configured transmitted power, and present a text proposal for adding the definition in CA specification.
2
Discussion
In the current specification 36.101, the configured transmitted power is defined as following:

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

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

Where

· PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}

· PCMAX_H = MIN {PEMAX,  PPowerClass}

· T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately
· 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

· 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

In CA scenario, each cell, i.e. each component carrier, will has its own PEMAX. The configured maximum output power PCMAX should be the total output power on all component carriers. If PEMAX in each cell is smaller than the UE PPowerclass, the actual UE transmitted power may be larger than PCMAX_H. For example, the PEMAX of two carriers (i.e. two cells) are 18dBm, a Power class 3 UE is scheduled transmitting on these two carriers for higher output with CA mode. The UE configured maximum output power may be 21dBm, but PCMAX_H is only 18dBm from MIN{ PEMAX, PPowerclass}. So the requirement of configured maximum transmitted power should be modified. We propose the PCMAX_L and PCMAX_H are defined as following in Rel-10:
· PCMAX_L = MIN { 10log(PEMAX,C1+ PEMAX,C2) – TC,  PPowerClass – MPR – A-MPR – TC}

· PCMAX_H = MIN {10log(PEMAX,CC1+ PEMAX,CC2),  PPowerClass}

· PEMAX,CCx is the absolute power value(mw) given to IE P-Max in component carrier x, defined in [7].

The PCMAX,c is used for calculating per CC PHR, and reported by UE physical layer. It should be defined in RAN4 specification clearly. PCMAX,c is configured maximum transmitted power on a component carrier. It should not be larger than PEMAX signaled by high layer on the carrier, and also not larger than PPowerClass after considering actual MPR on this carrier for a UE. Using APR indicates actual MPR on a carrier, the definition of PCMAX,c is proposed as following:
PCMAX,c = MIN{PEMAX – ∆TC,  PPowerClass – APR – ∆TC}
The PCMAX,c is used to calculate per CC PHR for UE physical layer, and will not be tested.

3
Text Proposal
Based on above discussions and proposals, we propose adding the test proposal for configured maximum transmitted power in TR36.807 as following:
======================== Text Proposal for Section 6.2.5 ========================

6.2.5
Configured transmitted Power

Another area for study is whether the multi-CC UL signal is combined digitally (at the baseband) or in analogue ( at IF or RF) since the configured accuracy in terms of accurate power control ratio amongst different CC will be less precise due to the analog component in the RF chain 

In CA scenario, each cell, i.e. each component carrier, will has its own PEMAX. The configured maximum output power PCMAX should be the total output power on all component carriers. If PEMAX in each cell is smaller than the UE PPowerclass, the actual UE transmitted power may be larger than PCMAX_H. So the requirement of configured maximum transmitted power should be modified as following in Rel-10:

· PCMAX_L,CA = MIN { 10log(PEMAX,CC1+ PEMAX,CC2) – TC,  PPowerClass – MPR – A-MPR – TC}

· PCMAX_H,CA = MIN {10log(PEMAX,CC1+ PEMAX,CC2),  PPowerClass}

· PEMAX,CCx is the absolute power value(mw) given to IE P-Max in component carrier x, defined in [7].

The PCMAX,c is used for calculating per CC PHR, and reporting by UE physical layer. It should be defined in RAN4 specification clearly. PCMAX,c is configured maximum transmitted power on a component carrier. It should not be larger than PEMAX signaled by high layer on the carrier, and PPowerClass after considering actual MPR on this carrier for a UE. Using APR indicates actual MPR on a carrier, the definition of PCMAX,c is proposed as following:

PCMAX,c = MIN{PEMAX – ∆TC,  PPowerClass – APR – ∆TC}
The PCMAX,c will not be tested.

========================== End of Text Proposal ===========================
========================= Text Proposal for Annex B ========================
6.2.5A
Configured transmitted Power(CA)

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

PCMAX_L,CA ≤  PCMAX,CA  ≤  PCMAX_H,CA
Where

-
PCMAX_L,CA = MIN { 10log(PEMAX,CC1 + PEMAX,CC2) – TC,  PPowerClass – MPR – A-MPR – TC}

-
PCMAX_H,CA = MIN { 10log(PEMAX,CC1 + PEMAX,CC2),  PPowerClass}

-
PEMAX,CCx is the absolute power value(mw) given to IE P-Max in component carrier x, defined 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

-
MRP and A-MPR are specified in [TBD] and [TBD], respectively

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

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

The configured maximum output power on a component carrier, PCMAX,c, is defined as:
PCMAX,c = MIN {PEMAX – TC,  PPowerClass – APR – TC}
Where

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

-
ARP is actual power reduction on the component carrier for a UE
The PCMAX,c is used to calculate per CC PHR and reporting for UE physical layer, and will not be tested.

The measured maximum output power PUMAX,CA 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,CA) is defined by the tolerance table [TBD] and applies to PCMAX_L,CA and PCMAX_H,CA separately.
========================== End of Text Proposal ==========================

3
Conclusion
This document discussed the difference between configured maximum transmitted power in CA scenario, and proposed to define the configured maximum output power on a component carrier, PCMAX,c. The text proposals for defining PCMAX and PCMAX,c in TR36.807 are presented. 
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