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1 Introduction

For R8 UE Power Class 3, the allowed MPR for the maximum output power due to higher order modulation and transmit bandwidth configuration are listed in [1]. For LTE-A, the open issues are raised in [2]:
· How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

· How should MPR/ A-MPR be extended new power classes and UE classes

In this contribution, we proposed some consideration on the above questions.
2 Discussion
For Rel-8, the maximum power is defined by the power class, and the configured maximum UE output power
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is limited by the formulation: 
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Where the parameters are all defined in [1].
For LTE-A, the configuration maximum UE output power should reuse the formulation of Rel-8 and the maximum power may be limited 23dBm for Class 3 UE and 20dBm for Class 4 UE to satisfy the SAR. 
2.1 How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

1. Single CC bandwidth

LTE-A supports the non-contiguous RB allocation. It has verified that the large IMD products caused by the non-contiguous allocations can violate the transmitter requirements. The MPR may be the best way to reduce the violation, [3] gives the simulation of the high order IMD of the simultaneous transmission of PUSCH/PUCCH and clustered SC-FDMA at single CC, and the CM does not predict the spectral distortion location, thus the CM may has little effect on the MPR for LTE-A. The issue of the PUCCH/PUSCH simultaneous transmit is still in hot discussion. 
Document [4] points out that some deployment scenarios do not support the simultaneous transmission of PUSCH/PUCCH, as it is similar to Rel-8 for these deployment scenarios. If the LTE Rel-8 RF and performance values can be reused for LTE-A then no MPR studies are needed. The values in [1] can be reference to the LTE-A for Class 3. 
2. Multiple CC bandwidth

The simultaneous transmission of PUSCH/PUCCH at the multiple CC may follow the process of the single CC, but still FFS. In this case, the max power on each CC should not exceed the UE specific max power, and the RF performance on each CC should be met at the same time for the contiguous and non-contiguous carrier aggregation scenarios.
For intra-band carrier aggregate, a single PA would be most likely used for each Tx antenna. In this case, when we consider the MPR, we may just need to consider the PA power and ignore the power of each CC since the eNB actually wants to know the power is antenna connector power rather than the CC power, although there exist the power loss between the PA and the antenna connector. In other word, when the aggregated power is larger than the linear power range of the PA, power scaling for each CC or attenuator may be used to keep the PA operating in linear region. 
For inter-band carrier aggregate, Multiple PAs would be most likely used for each Tx antenna. In the latest discussion, only 2 PAs are supported for each Tx antenna. In this case, the total PA power should be limited to the maximum power on each Tx antenna excluding the power loss, thus the power on each PA may be less than the maximum power and each PA may operate in the linear region if the power scaling or the attenuator are used. We may consider the power of each PA and can also ignore the CCs power. 
In addition to the maximum extent reuse of the Rel-8 UE devices, the MPR should not be too large, as explained in document [5]. Also, the RB>100 should also be considered in LTE-A and that’s FFS.
2.2 How should MPR/ A-MPR be extended new power classes and UE classes
LTE-A system demands higher spectrum efficiency, peak spectrum efficiency of 15bps /Hz [2], which implies that the UE UL may support 64QAM (yet to be defined) in LTE-A system to support these larger peak efficiency. But [1] doesn’t define the 64QAM EVM requirement since high order modulation is sensitive to EVM and it is difficult to demodulate for Rel-8 devices although it can raise high throughput. Additionally, the conducted transmit power may need to be reduced in order to support larger bandwidths.
To be compatible with Rel-8, the Class 3 UE for LTE-A should not support the 64QAM. However, if LTE-A system support the 64QAM, the Class 4 UE may do so. That’s to say that the high order modulation may be supported in the new power class and UE classes. New UE devices may appear to meet the high demodulation requirement. In this way, the new MPR value should be re-evaluated for the high order modulation based on the new UE devices from  device manufacturers with advanced technology.
Especially, since LTE-A supports SU-MIMO up to 4-stream. The assumptions are that the antennas of Class 3 and Class 4 UEs are simultaneous configured, and each antenna has a signal PA. In this case, we should meet each antenna performance requirement at the same time which may be achieved by MPR although the MPR value between Class 3 and Class 4 UEs may not be the same.
Additional, LTE-A supports some new deployment scenarios, thus the A-MPR requirement should be re-studied for these new scenarios for the NS_XX. The transmitter requirement such as SEM and spurious requirements should comply with Rel-8.
3 Conclusion 
In this paper, we give some considerations on the MPR/A-MPR for LTE-A as follow:
1. The maximum transmitter power is 23dBm for Class 3 UE and 20dBm for Class 4 UE.
2. The CM is no longer the unique reference factor for MPR for LTE-A. The ACLR factor may be more important than the CM. 
3. If the scenarios support simultaneous transmission of PUCCH/PUSCH and clustered SC-FDMA, the MPR should be re-evaluated for LTE-A. If not, the support of the LTE Rel-8 RF and performance values can be reused for LTE-A and no MPR studies are needed.
4. For the continuous and non-continuous deployment scenarios when we consider the MPR, what we should do is guarantee each PA operates in the linear region, thus focusing onthe antenna power rather than the power on each CC. The influence of power difference between each CC could be solved by using power scaling rather than MPR. 
5. The RB>100 should also be studied on the MPR/A-MPR for LTE-A and that’s FFS.

6. If the LTE-A system supports the 64QAM to be compatible with Rel-8 than 64QAM may be done with Class 4 UEs but not Class 3 UEs. The new MPR value should be re-evaluated for the high order modulation based on new UE devices from device manufacturers with advanced technology.
7. When the antenna of Class 3 and Class 4 UEs are configured simultaneous, the MPR should be meet for each power class. 
8. The A-MPR requirement should be re-studied for the new added scenarios for the NS_XX for the LTE-A in order to meet the Rel-8 transmitter requirement.
In addition, the different complex MPR/A-MPR arrangements should be taken into account for different UE architecture implement. 
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