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1 Introduction
The LTE carrier aggregation (CA) enhancement WI was approved to include the definition of generic framework for UE and BS core requirements for non-contiguous (NC) intra-band CA [1]. In RAN4 #64, the transmitter with a single PA and a single antenna was chosen as the reference architecture [2]. Also, in [3], the definitions of spectrum emission mask and spurious emission were approved, and, in [4], the use of C-ACLR (Cumulative ACLR) was approved. 
In this contribution, we provide the simulation results and discuss how to define the MPR for NC intra-band CA.
2 Simulation assumptions
We consider only the scenarios where there are only two NC carriers within a frequency band. Therefore, the terms sub-block and component carrier are used inter-changeably in the following. 

The transmitter impairments assumed in the simulations are summarized as follows:
· PA operating point: UTRA_ACLR1 satisfied at the output power of 22 dBm with a fully allocated 20 MHz carrier modulated by QPSK.

· Counter IM3: 60 dBc

· IQ image: 25 dBc

· Carrier leakage: 25 dBc
In addition, the CA configuration assumed in the simultaiotns are summarized as follows:
· Carrier bandwidth: 5 MHz + 5 MHz, 20 MHz + 5 MHz, 20 MHz + 20 MHz.

· Gap width: 5 MHz, 20 MHz, 40 MHz

· Single-cluster only

For each combination of carrier bandwidth and gap width (e.g., 5 MHz + 5 MHz with 5 MHz gap), more than 500 resource allocations are randomly chosen. For each resource allocation, the minimum power backoff that requires the unwanted emission requirements is evaluated. As the first step of MPR simulation compaign, only a single cluster is assumed for each carrier. Since 16QAM generally requires slightly larger MPR than QPSK, we only assume 16QAM as the modulation. 

Based on the simulation results, the required MPR is derived as a function of total number of resource blocks (RBs), as suggested in [5]. This helps to simplify the MPR rule, e.g., since the required MPR can be independent of the carrier bandwidth and gap width in general.
In contrast to the MPR simulations in [5], we consider the case where two carriers experience non-zero power spectral density (PSD) difference. More specifically, we assume the PSD difference of 5 dB, 10 dB and 20 dB between two carriers and derive another MPR rule that is applicable to these cases. This may be of primary importance, if two carriers are not collocated, e.g., one carrier is from a macro base station and the other carrier is from a radio remote head (RRH). In this case, there may be significant difference in path loss between carriers, which in turn causes significant difference in PSD between carriers.

3 MPR simulations

3.1 Equal PSD
Assuming equal PSD between carriers, the MPR rule is derived as follows:

[image: image1.wmf]{

}

,0.5

N

MPRCEILM

=

,
where 
[image: image2.wmf]N

M

 is defined as

[image: image3.wmf]0.112513.5;080

N

MNN

=-+£<


        
[image: image4.wmf]0.00635;80200

NN

-+££


where 
[image: image5.wmf]N

 is the total number of RBs allocated to the two carriers. Compared to the MPR rule in [5], this is about 0.7 dB higher at small resource allocation, while it is slightly lower at medium resource allocation.
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Figure 1. MPR with equal PSD.

3.2 Unequal PSD
Assuming unequal PSD between carriers, the MPR rule is derived as follows:
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where 
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 is the total number of RBs allocated to the two carriers. Compared to the MPR rule with equal PSD, this MPR rule requires about 1 dB higher MPR at small to medium resource allocation. This implies that the PSD difference should be considered when MPR requirements are defined, if we foresee non-negligible PSD difference in the deployment scenarios. For example, the UE with PUSCH on one carrier and PUCCH on the other carrier may have different PSD between carriers. Also, the path loss difference between two non-colocated cells may cause the PSD difference. 
· Proposal: The PSD difference should be considered when MPR requirements are defined, if we foresee non-negligible PSD difference in the deployment scenarios for NC intra-band CA. 
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Figure 2. MPR with 5 dB PSD difference.
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Figure 3. MPR with 10 dB PSD difference.
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Figure 4. MPR with 20 dB PSD difference.

4 Summary

In this contribution, we provided the MPR simulation results with or without PSD difference between carriers. Since the MPR with PSD difference turns out to be larger than that without PSD difference, we propose to assume some PSD difference between carriers for MPR simulations.

· The PSD difference should be considered when MPR requirements are defined, if we foresee non-negligible PSD difference in the deployment scenarios for NC intra-band CA. 
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