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Introduction

At RAN4#49 the combined draft TS 36.143 v1.0.0 [1] was agreed, with the text proposals from the WG4 meetings up to RAN4#49. This document was presented for information to RAN#42 in Athens [2] and was noted there. At RAN4#49bis the combined draft TS 36.143 v1.1.0 [3] was agreed, with the text proposals from the WG4 meetings up to RAN4#49bis.
This contribution proposes to establish an EVM and frequency stability requirement for LTE FDD Repeater.
Discussion
In the document “Test model consideration for LTE Repeater testing” [4] it is concluded that 

· Single DL signals shall be used for DL EVM testing 

· Dual carriers with fixed time difference are preferred for UL EVM measurements if feasible. Otherwise, single UL signals shall be used for UL EVM testing.

For the UL we have chosen a single UL signal, since it needs further study, if the measurement equipment is capable of demodulating one carrier in the presents of a second carrier.

The frequency error is derived from the EVM measurement method.
This document proposes the text changes to implement the conclusion above.
Proposal

It is proposed that the attached additions to the EVM clause and frequency stability clause are approved for inclusion in TS36.143.

References

[1] R4-082913
LTE Repeater test spec 36.143 V1.0.0
[2] RP-080865
TS 36.143, Version 1.0.0 FDD Repeater conformance testing
[3] R4-090019
LTE Repeater test spec 36.143 V1.1.0
[4] R4-082276
R4-090572
Test model consideration for LTE Repeater testing
=================== changes for TS36.143 ==================

7
Frequency stability

Editors Note: This clause is further elaboration.

Frequency error is the measure of the difference between the frequency of the received signal and the frequency of the re-transmitted signal.

7.1
Definition and applicability

Frequency stability is the ability to maintain the same frequency on the output signal with respect to the input signal.
The test shall address the uplink and the downlink path of the Repeater.

7.2
Minimum Requirements

The minimum requirement is in TS 36.106 [2] subclause 7.1.

7.3
Test purpose

To verify that the frequency error is within the limit specified by the minimum requirements.
7.4
Method of test

The frequency error is derived in the measurement procedure of EVM. For method of test refer to clause 10.1.4 for the downlink and 10.2.4 for the uplink.

7.5
Test requirement

The measurement result of 7.4 shall not exceed:

| f IN – f out | ( (f out * 0,001) + 12 Hz
=================== next changed section ==================

10
Error Vector Magnitude


Editors Note: This clause is further elaboration.

10.1
Downlink Error Vector Magnitude 

10.1.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in TS36.104 [4] Annex E. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
10.1.2
Minimum Requirements

The minimum requirement is in TS 36.106 [2] subclause 10.1.1.

10.1.3
Test purpose

To verify that the downlink EVM is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.1.4
Method of test

10.1.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.
10.1.4.2
Procedure

1)
Set the signal generator to transmit one signal according to [TBD] in TS 36.141 [11] of the widest possible bandwidth to fit into the Repeater pass band.
2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.141 [11] Annex F.

10.1.5
Test requirement
For the downlink of the Repeater the Error Vector Magnitude shall not exceed [TBD % + TT].
10.2
Uplink Error Vector Magnitude 

10.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The basic EVM measurement interval is one slot in the time domain.

10.2.2
Minimum Requirements

The minimum requirement is in TS 36.106 [2] subclause 10.2.1.

10.2.3
Test purpose

To verify that the uplink EVM is within the limit specified by the minimum requirements after the signal passed through the Repeater.

10.2.4
Method of test

10.2.4.1
Initial conditions

Test environment: normal; see Annex A2

A measurement system set-up is shown in annex C.

1)
Connect the signal generator equipment to the Repeater input port.

2)
Connect the signal analyser to the Repeater output port.
10.2.4.2
Procedure

1)
Set the signal generator to transmit two signal according to [TBD] in [TBD].
2)
Adjust the input power to the Repeater to create the maximum nominal Repeater output power at maximum gain.

3)
Measure the EVM and frequency error as defined in TS 36.521-1 [11] Annex E.
10.2.5
Test requirement

For the uplink of the Repeater the Error Vector Magnitude shall not exceed [TBD % + TT].



















































































































