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1 Introduction
UE transmitter core requirements for ULTD have been discussed in last two meetings. Some of agreements have been reached, but some of requirements are still open. In this contribution, we continue to discuss transmitter modulation quality for CL ULTD and some proposals are given.
2 Discussion
Transmitter signal quality includes EVM, peak code domain error, relative code domain error and phase discontinuity. It is agreed to define EVM per antenna port in RAN4#60. In [1], it is proposed EVM/Peak code domain error/Relative Code domain error use the existing requirements for each antenna connector since these requirements are all relative requirements. And in [2], it is proposed for the beamforming case the impact of the increased EVM might need to be studied further. In this section, some further discussions and proposals are given for transmitter modulation quality.
2.1 EVM

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. It has monotone decreasing relationship with the increase of SNR as below, if the SNR is more than or equal to a value, the EVM can meet a corresponding requirement.
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In the following analysis, only the beamforming transmission mode with high transmitter antenna correlation is considered here.
We assume the signals in the two transmitters are
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, the noise is modeled as a Gaussian random variable with standard deviation
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, and thus the two transmitters both meet the SNR requirement separately:
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In the worst case the noise are independent and hence they are summing each other with the standard deviation
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, hence, we can get:
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The received signal at BS receiver antenna should be calibrated by precoding matrix and channel. For CLTD, the codebook size is 4 and the granularity of phase difference between two transmitters in a precoder is 90o, therefore it is reasonable to assume the worst case of the two received signals is less than 90o between each other and the combined signal is as below:
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Hence, the SNR at the receiver become:
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From the above analysis, it can conclude that if the existing EVM requirement can be satisfied at each antenna connector, the performance at receiver can be guaranteed. For the test convenience, we proposed to define the EVM per antenna and use the existing requirement as well as peak code domain error and relative code domain error. 
Proposal 1: Use the existing requirements for each antenna connector for EVM/Peak code domain error/Relative Code domain error.
2.2 Phase discontinuity
For the CLTD transmission mode, the phase discontinuity for each antenna connector should still be defined for the phase synchronization, the existing requirement for each antenna connector is proposed.
In addition, the relative phase discontinuity between two transmitters with respect to the time period which is similar as in LTE UL-MIMO is FFS.
Proposal 2: Use the existing requirements for each antenna connector for phase discontinuity.
Proposal 3: The relative phase discontinuity between two transmitters is FFS. 
3 Conclusion
In this document we continue to discuss transmitter signal quality for CLTD and some proposals are given:
Proposal 1: Use the existing requirements for each antenna connector for EVM/Peak code domain error/Relative Code domain error.
Proposal 2: Use the existing requirements for each antenna connector for phase discontinuity.
Proposal 3: The relative phase discontinuity between two transmitters is FFS.
References
[1] R4-114075, “UE Tx core requirements for UL CLTD”, Qualcomm Incorporated

[2] R4-114399, “Analysis of the UE core requirements for CLTD”, ST-Ericsson/Ericsson























































































3GPP


_1377590423.unknown

_1377590718.unknown

_1378278531.unknown

_1378797740.unknown

_1378278461.unknown

_1377590652.unknown

_1377590530.unknown

_1377526880.unknown

_1377528365.unknown

