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1. Introduction

This contribution discusses the transmit modulation quality, especially the evaluation of the Error Vector Magnitude for different scenarios in TR 36.807 V0.0.2 as in [2].
2. Discussion

2.1 About EVM

The EVM is a measure of the difference between the reference waveform and the measured waveform for the allocated RB(s). 
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 modulation symbols with the considered modulation scheme being active within the measurement period,
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 are the samples of the signal evaluated for the EVM,
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 is the ideal signal reconstructed by the measurement equipment, and
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 is the average power of the ideal signal. For normalized modulation symbols 
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 is equal to 1.
It is measured for one RF chain as in Figure1.
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Figure1: EVM measurement for one RF chain

2.2 EVM in new scenarios
In [2] the transmit modulation quality is defined as below: 

Currently EVM performance is defined on slot bases for a single component carrier in REL8 in the RAN1 specification. For LTE-A EVM would need to consider the following scenarios; Requirements that need to be specified for the single and dual CC for the following; 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)
Here we will analyze the measurement for each scenario: 

2.2.1 For intra-band contiguous CA

We will discuss the EVM of this scenario in 3 conditions according to the RF architecture as in Figure2 from [5]:
· Tx architectures as in Option A
There is just one BB&RF chain, so the evaluation of EVM is the same as in former releases according to Figure 1  

· Tx architectures as in Option B and C
There is just one RF Tx Front-end but have two BB chain +IFFT +DAC, it is proposed to evaluate the EVM of each chain and each value should be in certain range.
· Tx architectures as in Option D
There are two RF chains for this option. It is proposed that the EVM of each RF chain should be measured and each value should not exceed the requirements.  
2.2.2 For inter-band non-contiguous CA

For inter-band non-contiguous CA, the difference mainly lies in the RF part. Some have proposed a UE architecture using a diplexer in order to support inter-band non-contiguous CA for DL. It is proposed that the EVM of each RF chain should be measured and each value can not exceed the requirements.
For intra-band contiguous CA and inter-band non-contiguous CA, if the modulation scheme of the CCs in one RF chain is different, the EVM of CCs with different modulation schemes in one RF chain should be measured. 
2.2.3 DLMA and ULMA 
The multiple antennas are related to the RF front-end and the model of the wireless channel. Here it is proposed to measure the EVM according to number of the transmit antennas and each value can not exceed the requirements.
2.2.4 CPE 
CPE is another type of UE. All of the measurement process is the same as one RF chain EVM measurement.

3. Proposal
In this document, we discussed the LTE-A EVM for four different scenarios. 
Proposal 1: When using the same modulation scheme, the EVM of each RF chain should be measured.
Proposal 2: When the modulation scheme of the CCs in one RF chain is different, the EVM of each CC with different modulation scheme in one RF chain should be measured.
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Figure 2: Possible UE Architectures in three aggregation scenarios
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