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1 Background

PCMAX for continuous aggregation has been discussed in [1] at RAN#57 meeting. In our contribution, we give some suggestion for the PCMAX in CA, also the PCMAX,C will be discussed as well, then a text proposal for TR36.807 and CR for R10 specification will be added.
2 Discussion

2.1 PCMAX
The definition of PCMAX in R8[3] is:
PCMAX_L ≤  PCMAX  ≤  PCMAX_H 
Where

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

-
MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

-
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 configured transmitter power(PCMAX) requirement in R8 defines a range for the allowed maximum output power for UE uplink transmission, and in R10[2], for the contiguous intra-band CA scenarios, the maximum power requirement should apply to the total transmitted power per UE(over all CCs, i.e. all cells). The PPowerClass (=23dBm+/-2dB) in R8 also apply to per CC in R10(the tolerance of MOP should be studied on each operating band basis[4]), that is the maximum power on each CC should be less than the PPowerClass for all the possible Tx architectures. Thus, for intra-band contiguous carrier aggregate, the UE configured maximum power PCMAX should apply to the total configured transmitted power per UE. For CA bandwidth Class C, PCMAX should be defined as the configured maximum output power over all CCs(i.e. cells)per UE.
2.2 PCMAX,C
The PCMAX,C is the value used for calculation for the reported per-CC PHR. For the CA bandwidth Class C, in order to compatible with R8, the PCMAX,C defines the configured maximum output power for each CC, and the value of PCMAX,C also be a scope. For CA bandwidth Class C, each CC can be configured independent (with freely RB allocation, different transmission output power and the modulation method) and one or two PA can be supported in RF chain, especially for the asymmetric scenarios, different power backoff for each CC should be considered, because of the different the RF requirements (i.e. OOBE requirements) for the different transmission bandwidth carrier. Thus the following two cases are considered:

1: one UE with one PA

In this case, all the CC share one PA, that means the MPR takes into account the uplink transmission for all CCs.  As shown in [4], the MPR for CA bandwidth Class C is a litter bigger than the R8 because of not single carrier transmissions for contiguously aggregated transmit bandwidth configuration. The total power backoff on two CCs should not excess the MPR, but the power backoff on each CC is not available because there is only one PA.  

2: one UE with multiple PAs

In this case, each CC has its own PA, and the power backoff for each CC can be obtained thought their own PA by meeting the OOBE requirements. The R8 MPR may be applicable for each CC MPR, but the maximum power on each CC is less than the PPowerClass.

Additional, non-contiguous RB allocation has been approved in RAN1, and in RAN4, the MPR for non-contiguous RB allocation is FFS.

The configured maximum output power PCMAX,C for each CC is set within the following bounds, i is the ith component carrier, for CA bandwidth Class C, i=2.

PCMAX,C_L(i) ≤  PCMAX,C(i)  ≤  PCMAX,C_H(i)  

1：for 1st CC：
-
PCMAX_L(1) = MIN { PEMAX(1) – TC,  
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PCMAX_H(1) = MIN {PEMAX(1),  
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2：for 2nd CC：
-
PCMAX_L(2) = MIN { PEMAX(2) – TC,  
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– MPR(2) – A-MPR(2) – TC}
-
PCMAX_H(2) = MIN {PEMAX(2),  
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Where:

-  
[image: image5.wmf]P
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 is the power difference for two CC, units in dB.

-   PEMAX(i) 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(i) is the Maximum Power Reduction for each CC：
· For contiguous RB allocation, the table 6.2.3A-1 in [5] can be applied.
· For non-contiguous RB allocation, The MPR is FFS.
-    A-MPR(i) is the Additional Maximum Power Reduction for each CC, it is FFS.
-
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
3 Proposal
It is proposed that the text below is discussed and approved to be captured in 36.807 [1]. 
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-------------------------- start of  TP --------------------------
6.2.5A Configured Output power for intra-band contiguous CA 
For CA bandwidth class A, the configured output power(PCMAX) in section 6.2.5 should be applied.
For CA bandwidth class C, The configured transmitter power(PCMAX) requirement in R8 defines a range for the allowed maximum output power for UE uplink transmission, and in R10[2], for the contiguous intra-band CA scenarios, the maximum power requirement should apply to the total transmitted power per UE(over all CCs, i.e. all cells). The PPowerClass (=23dBm+/-2dB) in R8 also apply to per CC in R10(the tolerance of MOP should be studied on each operating band basis[4]), that is the maximum power on each CC should be less than the PPowerClass for all the possible Tx architectures. Thus, for intra-band contiguous carrier aggregate, the UE configured maximum power PCMAX should apply to the total configured transmitted power per UE. For CA bandwidth Class C, PCMAX should be defined as the configured maximum output power over all CCs(i.e. cells)per UE.
The PCMAX,C is the value used for calculation for the reported per-CC PHR. For the CA bandwidth Class C, in order to compatible with R8, the PCMAX,C defines the configured maximum output power for each CC, and the value of PCMAX,C also be a scope. For CA bandwidth Class C, each CC can be configured independent (with freely RB allocation, different transmission output power and the modulation method) and one or two PA can be supported in RF chain, especially for the asymmetric scenarios, different power backoff for each CC should be considered, because of the different the RF requirements (i.e. OOBE requirements) for the different transmission bandwidth carrier. Thus the following two cases are considered:

1: one UE with one PA

In this case, all the CC share one PA, that means the MPR takes into account the uplink transmission for all CCs.  As shown in [4], the MPR for CA bandwidth Class C is a litter bigger than the R8 because of not single carrier transmissions for contiguously aggregated transmit bandwidth configuration. The total power backoff on two CCs should not excess the MPR, but the power backoff on each CC is not available because there is only one PA.  

2: one UE with multiple PAs

In this case, each CC has its own PA, and the power backoff for each CC can be obtained thought their own PA by meeting the OOBE requirements. The R8 MPR may be applicable for each CC MPR, but the maximum power on each CC is less than the PPowerClass.

Additional, non-contiguous RB allocation has been approved in RAN1, and in RAN4, the MPR for non-contiguous FFS.

The configured maximum output power PCMAX,C for each CC is set within the following bounds, i is the ith component carrier, for CA bandwidth Class C, i=2.
PCMAX,C_L(i) ≤  PCMAX,C(i)  ≤  PCMAX,C_H(i)  

1：for 1st CC：
-
PCMAX_L(1) = MIN { PEMAX(1) – TC,  
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2：for 2nd CC：
-
PCMAX_L(2) = MIN { PEMAX(2) – TC,  
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– MPR(2) – A-MPR(2) – TC}
-
PCMAX_H(2) = MIN {PEMAX(2),  
[image: image9.wmf]10

10(110)

P

PowerClass

PlogP

D

-++D

}
Where:

-  
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 is the power difference for two CC, units in dB.

-   PEMAX(i) 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(i) is the Maximum Power Reduction for each CC：
· For contiguous RB allocation, the table 6.2.3A-1 in [5] can be applied.

· For non-contiguous RB allocation, The MPR is FFS
-    A-MPR(i) is the Additional Maximum Power Reduction for each CC, it is FFS.

-
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
-------------------------- End of TP --------------------------
-------------------------- Start of CR --------------------------
Symbols
For the purposes of the present document, the following symbols apply:

BWChannel
Channel bandwidth
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Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B transmit antenna connector 

[image: image12.wmf]s

E

ˆ


The received energy per RE of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, averaged across the allocated RB(s) (average power within the allocated RB(s), divided by the number of RE within this allocation, and normalized to the subcarrier spacing) at the UE antenna connector 

F




Frequency

FInterferer (offset)
Frequency offset of the interferer 

FInterferer


Frequency of the interferer

FC
Frequency of the carrier centre frequency

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band
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The power spectral density of the total input signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector, including the own-cell downlink signal
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The total transmitted power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B transmit antenna connector 
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The total received power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector
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The received power spectral density of the total noise and interference for a certain RE (average power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector 

Ncp
Cyclic prefix length

NDL 
Downlink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector NOffs-DL Offset used for calculating downlink EARFCN

NOffs-UL 
Offset used for calculating uplink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B transmit antenna connector
NRB
Transmission bandwidth configuration, expressed in units of resource blocks 

NUL 
Uplink EARFCN

Rav
Minimum average throughput per RB

PCMAX
The configured maximum UE output power.
PCMAX,C                The configured maximum CC output power
PEMAX 
Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [7].

PInterferer
Modulated mean power of the interferer

PPowerClass
PPowerClass is the nominal UE power (i.e., no tolerance).

PUMAX
The measured configured maximum UE output power.

ΔFOOB
Δ Frequency of Out Of Band emission

6.2.5A Configured Output power for intra-band contiguous CA 

For CA bandwidth class A, the configured output power(PCMAX) in section 6.2.5 should be applied.

For CA bandwidth class C,UE is allowed to set its configured maximum output power PCMAX. The PCMAX should be defined as the configured maximum output power over all CCs(i.e. cells)per UE.

Each CC is allowed to set its configured maximum output power PCMAX,C. The configured maximum output power PCMAX,C is set within the following bounds:( i is the ith component carrier, for CA bandwidth Class C, i=2.)
PCMAX,C_L(i) ≤  PCMAX,C(i)  ≤  PCMAX,C_H(i)  

1：for 1st CC：
-
PCMAX_L(1) = MIN { PEMAX(1) – TC,  
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PCMAX_H(1) = MIN {PEMAX(1),  
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2：for 2nd CC：
-
PCMAX_L(2) = MIN { PEMAX(2) – TC,  
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– MPR(2) – A-MPR(2) – TC}
-
PCMAX_H(2) = MIN {PEMAX(2),  
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Where:

-  
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 is the power difference for two CC, units in dB.

-   PEMAX(i) 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(i) is the Maximum Power Reduction for each CC：
· For contiguous RB allocation, the table 6.2.3A-1 in [5] can be applied.

· For non-contiguous RB allocation, The MPR is FFS.
-    A-MPR(i) is the Additional Maximum Power Reduction for each CC, it is FFS.

-
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
--------------------------End of CR --------------------------
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