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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.
At the RAN4#49 Meeting in Prague with the document R4-082278 “TS36.143 Operating band unwanted emissions” [4] the operating band unwanted emissions requirement was included.
The used stimulus signals and channel bandwidth of these was left t.b.d. This contribution proposes to establish the stimulus signals and the channel bandwidth used for testing.
Discussion
In the document “Test model consideration for LTE Repeater testing” [5] it is concluded that:
· DL testing shall be made using DL signals.

· UL testing shall be made using UL signals.

· UL maximum output power testing shall be made using dual carriers at fixed time difference and arbitrary frequency difference.

· DL maximum output power testing may be made using dual carriers at fixed time difference and arbitrary frequency difference, or it may be made using a single carrier at the widest carrier BW supported by the DUT.

· Unwanted emission testing shall be made using dual carriers at fixed time difference and arbitrary frequency difference in both UL and DL. The time difference is different for different stimulus types.

This document proposes the text changes to implement the conclusion above.
Proposal

It is proposed that the attached additions to the operating band unwanted emission clause are approved for inclusion in TS36.143.
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACRR
Adjacent Channel Rejection Ratio
BS
Base Station

BW
Bandwidth

DUT
Device Under Test

E-TM
E-UTRA Test Model

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

PB
Pass Band 
GSM-R
Railways Global System for Mobile communications
RRC
Root Raised Cosine

TBD
To be defined
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Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [2]. Out of band emissions are unwanted emissions immediately outside the pass band bandwidth resulting from the modulation process and non-linearity in the transmitter, but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

9.1
Operating band unwanted emissions

9.1.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the repeater operating band up to 10 MHz above the highest frequency of the repeater operating band. 
The unwanted emission limits in the part of the operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5]. 
The requirements shall apply whatever the type of repeater considered (one or several pass bands). It applies for all configurations foreseen by the manufacturer's specification. 
9.1.2
Minimum Requirements

The minimum requirements are in TS 36.106 [2] sub-clause 9.1.
9.1.3
Test purpose

This test measures the operating band unwanted emission from the Repeater transmitter antenna connector, while the Repeater is in operation with, and without signal. 

9.1.4
Method of test

9.1.4.1
Initial conditions

Test environment: 
normal; see Annex A2.
A measurement system set-up is shown in annex C.

1)
Connect a signal generator to the input port of the Repeater.
2)
Detection mode: True RMS.

9.1.4.2
Procedures

1)
Set the Repeater to maximum gain.

2)
Set the signal generator to generate signal(s) in accordance to table 9.1.4.2-1
Table 9.1.4.2-1: Stimulus signal for operating band unwanted emissions testing
	Repeater under test link and passband bandwidth
	Stimulus reference
	Note

	Downlink pass band 
BW < 2.8 MHz
	Repeater stimulus signal 4
	The signal is defined in Annex D.4

	Uplink pass band 
BW < 2.8 MHz
	Repeater stimulus signal 3
	The signal is defined in Annex D.3

	Downlink pass band 
BW ≥ 2.8 MHz
	Repeater stimulus signal 2
	The signal is defined in Annex D.2

	Uplink pass band 
BW ≥ 2.8 MHz
	Repeater stimulus signal 1
	The signal is defined in Annex D.1


at centre frequencies such that the whole signal can be fitted inside the repeater pass band and at level(s) which produce the manufacturer specified maximum output power at maximum gain.
3)
The detecting device shall be configured with a measurement bandwidth as stated in the test requirement tables.

4)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.

5)
Increase the input power with 10 dB compared to the level obtained in step 2.

6)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.

7)
If the pass band is wider than 2,8 MHz, repeat step 1) to 6) with a new stimulus signal of the same kind, but using different centre frequencies such that the whole signal fitted in the repeater pass band.

8)
Switch off the input signal to the repeater.

9)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.
NOTE:
As a general rule the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result shall be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
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C.4
Unwanted emission: Operating band unwanted emission


[image: image2]
Figure C.4-1: Measuring system set-up for unwanted emission: Operating band unwanted emission

Note that a repeater is a bi-directional device. The signal generator may need protection.
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Annex D (normative):
Repeater stimulus signals

D.1
Repeater stimulus signal 1
This Repeater stimulus signal shall be used for tests on:

· Uplink maximum output power
· Uplink operating band unwanted emissions
· Uplink spurious emissions
Except in the case where the repeater under test has a pass band narrower than 2.8 MHz.
Two uplink fixed reference channels for performance requirements (16QAM ¾) for FDD according to the TS36.141 [11], A.4 table A.4-1, channel reference A4-3 of 1.4 MHz bandwidth generated on separate centre frequencies with equal power and combined with a time difference of [xx us (a number of symbols)]
The PUSCH data payload shall contain only zeroes (0000 0000)
D.2
Repeater stimulus signal 2
This Repeater stimulus signal shall be used for tests on:

· Downlink operating band unwanted emissions
· Downlink spurious emissions
Except in the case where the repeater under test has a pass band narrower than 2.8 MHz.
Two E-TM1.1 channels according to the TS36.141 [11] of 1.4 MHz bandwidth generated on separate centre frequencies with equal power and combined with a time difference of [xx us (a number of symbols)]
D.3
Repeater stimulus signal 3
This Repeater stimulus signal shall be used for tests on:

· Uplink maximum output power
· Uplink operating band unwanted emissions
· Uplink spurious emissions
In the case where the repeater under test has a pass band narrower than 2.8 MHz.
One uplink fixed reference channels for performance requirements (16QAM ¾) for FDD according to the TS36.141 [11], A.4 table A.4-1, channel reference A4-3 of 1.4 MHz bandwidth generated on separate centre frequencies with equal power and combined with a time difference of [xx us (a number of symbols)]
D.4
Repeater stimulus signal 4

This Repeater stimulus signal shall be used for tests on:

· Downlink operating band unwanted emissions
· Downlink spurious emissions

In the case where the repeater under test has a pass band narrower than 2.8 MHz
One E-TM1.1 channels according to the TS36.141 [11] of 1.4 MHz.
Annex E(informative):
Change history
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