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1
Introduction

At the RAN4#74bis meeting in April 2015, a MIMO OTA Way Forward was approved in [1]. In this way forward document, there is an item related to a decision on SIR control. For SIR control to be considered in the harmonization effort, an SIR test plan proposal needs to be agreed by RAN4#75. This document presents an SIR test plan proposal for the Anechoic Chamber Multi-Cluster test method so that SIR control can be considered in the harmonization testing campaign presently defined in [2].
2
Proposed SIR Control Methodology
In an effort to define SIR control for the Anechoic Chamber Multi-Cluster test methodology for consideration in the harmonization testing campaign presently defined in [2] and to contribute to the possible definition of the SIR control method in [3], we propose an SIR control methodology to generate omnidirectional uncorrelated noise to achieve control of the SIR in the test volume. The eventual usage of an SIR control methodology would also align with efforts being undertaken in CTIA for MIMO OTA test development.
In real world scenarios the mobile will experience an interference floor higher than the device noise floor. As a consequence, the methodology for quantifying MIMO OTA performance of a device includes the use of external interferer signal. MIMO OTA testing is intended for a situation where, in general, a high signal level is received that is not close to the sensitivity level of the UE and the interference floor is dominated by inter-cell interference and/or other interferers and not the UE noise floor. In most UE performance testing, interference is modeled as AWGN for conducted testing. This proposal intends to align with this assumption and use AWGN for the interference signal.

From a system level point of view, the omnidirectional and uncorrelated nature of the interfering signal is a crucial assumption.  Injecting a noise signal that is correlated to the desired faded signal is neither a scenario that is typically found in the network nor a scenario for which the UE modem is designed.  As a result, we propose the methodology for injecting an omnidirectional and uncorrelated interferer signal.
The following proposal defines the SIR injection mechanism and the proposed method to validate the control of SIR
SIR Control for Anechoic Chamber Multi-Cluster Methodology
The interference level necessary to achieve a given SIR inside the test zone shall be generated as an independent process at each antenna probe with equal power, regardless of the signal power transmitted through that probe.

To validate the control of SIR, the measurement setup shown in Figure 1 below may be used.
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Figure 1: Verifying SIR level in the anechoic chamber multi-cluster MIMO OTA setup
The actual system components shown in the diagram, such as amplifier box or the source of the omnidirectional interferer signal, may or may not be present as shown.

The procedure below shall be used to verify SIR control inside the test zone for a given target SIR.

Verification procedure for establishing SIR control:

1.
Configure the spectrum analyzer with the settings given in Table 1 below

2.
Load the target channel model into the channel emulator (e.g. SCME UMa, SCME UMi) and start the emulation

3.
Configure the system gains for the LTE signal and injected interfering signal paths to achieve the target SIR
4.
Disable interfering signal injection (depending on the system configuration this may be configured within the channel emulator itself or in an external signal generator)

5.
Connect a vertically polarized reference dipole to the spectrum analyzer via a cable and place inside the chamber at the center of the test zone
6.
Measure the received power with the spectrum analyzer over a duration sufficient to achieve statistical significance as defined in TR 37.977 clause 12.1.6.2 and record the value as


PSIG_MEAS_VER
7.
Compensate for the loss of the cable (αCABLE) and the gain of the dipole (GDIPOLE) such that


PSIG_ VER  = PSIG_MEAS_VER - αCABLE – GDIPOLE
8.
Repeat steps 5 to 7 with the magnetic loop and get


PSIG_ HOR  = PSIG_MEAS_HOR - αCABLE – GLOOP 

9.
Calculate the total signal power received as


PSIG_TOTAL = PSIG_VER|LINEAR + PSIG_HOR|LINEAR
10.
Disable the LTE signal source and enable interference injection (depending on the system configuration this may be configured within the channel emulator itself or in an external signal generator)

11.
Connect a reference dipole to the spectrum analyzer via a cable and place inside the chamber at the center of the test zone
12.
Measure the received interfering signal power with the spectrum analyzer over a duration sufficient to achieve statistical significance and record the value as


PINT_MEAS_VER
13.
Compensate for the loss of the cable (αCABLE) and the gain of the dipole (GDIPOLE) such that


PINT_ VER  = PINT_MEAS_VER - αCABLE – GDIPOLE 

14.
Repeat steps 11 to 13 with the magnetic loop and get


PINT_ HOR  = PINT_MEAS_HOR - αCABLE - GLOOP 

15.
Calculate the total interfering signal power received as


PINT_TOTAL = PINT_VER|LINEAR + PINT_HOR|LINEAR
16.
Calculate the achieved signal to interference ratio such that


SIRACHIEVED = PSIG_TOTAL - PINT_TOTAL
and validate that it matches the target SIR.
Table 1: Spectrum analyzer settings for SIR control verification
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency 
in 3GPP TS 36.508
as required per band

	Span
	MHz
	91

	Resolution BW
	kHz
	30

	Video BW
	MHz
	>= 10

	Number of points
	
	> 200

	Number of averages
	
	Sufficient to achieve statistical significance as defined above

	NOTE 1:
Span is shown using the assumption of a 10 MHz LTE RF channel BW and would be adjusted accordingly for an alternate RF channel BW.


Care shall be taken to ensure that the signal level measurement in step 6 and the interfering signal level measurement in step 12 are sufficiently above the noise floor of the measurement system as to not impact the final SIR level. A horizontally polarized reference dipole may be used as opposed to the magnetic loop as long as the theta gain pattern is properly accounted for.
The measurement procedure for the SIR control based methodology will follow the same test procedure defined in [2] with the exception that the SIR level will be controlled as opposed to RS_EPRE. Assuming that the default signal level meets the criteria defined above, the interference level will be adjusted to achieve the target SIR.
3
Proposal
It is proposed that RAN4 agree to the proposed SIR control methodology defined herein and to collect data during the harmonization testing campaign presently defined in [2] with the goal of having SIR control data by RAN4#76.
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