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1. Introduction

In 3GPP RAN#66 a new work item “Radiated requirements for the verification of multi-antenna reception performance of UEs” was approved [1]. One of the main objectives of this work item is to study how the different methodologies in Section 12 of 3GPP TR37.977 [2] can be harmonized to yield the same performance requirement.

During the previous work in 3GPP on MIMO OTA the focus has been on finalizing technical aspects and technical validation of methodologies suitable for MIMO OTA evaluation. This work resulted in approval of TR37.977 and thereby definition of four methodologies suitable for MIMO OTA performance assessment. The test procedures for these four methodologies are described in Section 12 of TR37.977.

On the other hand, during the former MIMO OTA WIs very limited efforts have been spent on studying harmonization among MIMO OTA methodologies. The data collected during various Round Robin campaigns have not been inter-method comparable, due to for example variations in eNodeB and channel emulator settings. Also, during the latest campaign, CTIA IL/IT Phase 3 [3], no data were reported from the multiprobe anechoic chamber setup. In addition to this, there is a harmonization effort ongoing in CTIA, but this is focused on TM2 measurements in the RC+CE and MPAC test setups [4]. Finally, the currently ongoing MIMO OTA WI calls for performing a harmonization study between methods and to investigate possible harmonization tools, such as calibration factors across methods for device types, use of combined thresholds for different channel models, use of secondary figures of merit based on absolute throughput, harmonization of different test cases, i.e., channel models, etc.

Based on these previous experiences, it is thus clear that more data need to be collected, in order to study the ability to harmonize the different MIMO OTA methodologies. This contribution provides a proposal for a new measurement campaign, in order to capture comparable data from the different methodologies and thus fulfil one of the main objectives of this work item.
This contribution has been made in co-operation with EMITE, a manufacturer of MIMO OTA test equipment.
2. Objective

The objective of this measurement campaign is to capture comparable data from the different MIMO OTA methodologies, whose procedures are described in Section 12 of TR37.977. The aim is to be able to draw conclusions based on this data on the ability to harmonize.
3. Devices

The devices to be used for this measurement campaign should be commercial available and representative of devices in the field. This means for example that the set of devices need to cover a range of LTE frequency bands and different form factors. Also, devices using chipsets form different manufacturers are desirable. At the same time, efficient testing needs to be taken into account.

It is proposed that the following frequency bands are included in this study:
· Band 1
· Band 7

· Band 13

Considering different form factors, the following type of devices are proposed to be used in this study:

· Handset

· Tablet

Suitable units to be used should be discussed within the MIMO OTA group. It is desirable if three units can be used to incorporate these aspects.
4. Measurement Setups and Procedures
The measurement setups and procedures in Section 12 of TR37.977 should be used for this activity. The following channel models should be emulated by the different methodologies:

· RC: NIST channel model

· RC+CE: Short delay spread low correlation (UMi-IS) and Long delay spread high correlation (UMa-IS) channel models.

· MPAC: SCME UMi and SCME UMa channel models.

· Two-stage: SCME UMi and SCME UMa channel models.

All tests should be based on free space testing.

In order to ensure stable results, labs should capture two repetitions for each channel model-device combination.
5. Harmonization Conclusion
Before starting this measurement campaign it is important that the group agrees on what will be deemed as sufficient data to claim harmonization. It is proposed that the following should be fulfilled in order to claim harmonization:
1. For each device used in the measurement campaign (initially outlined in Section 3), achieve the same result within measurement uncertainty with each methodology, so that the same performance requirement can be obtained. Post processing of the data (for example by applying a mapping function) can be used to fulfil this requirement.
2. The aim is for 1. to hold true for all methodologies whose procedures are described in Section 12, but at least for two different methodologies.
If the above cannot be concluded for all methodologies from the data collected, the MIMO OTA group should review existing settings of e.g. the eNodeB and procedures, with the aim to understand if test setup parameters can be altered to aid harmonization. A new measurement campaign using such updated test setup parameters may follow.

6. Participating Labs

The measurement campaign should be limited to the methodologies whose procedures are described in Section 12 of TR37.977. For ensuring stable and comparable results, two labs for each methodology should provide data to this measurement campaign.

The following labs are proposed for participation in this test campaign:

	Methodology
	Lab 1
	Lab 2

	RC
	Bluetest
	NTT DoCoMo

	RC+CE
	Bluetest
	EMITE

	MPAC
	TBD
	NTT DoCoMo

	Two-stage
	TBD
	TBD


7. Timeline

Each lab will be assigned a testing time slot of one week. Given this, the following schedule is proposed:

	Lab
	Apr 27 – May 10
	Ship

May 11 – May 17
	May 18 – May 24
	Ship

May 25 – May 31
	Jun 1 – Jun 7
	Ship

Jun 8 – Jun 14
	Jun 15 – Jun 21
	Ship

Jun 22 – Jun 28
	Jun 29 – Jul 5
	Ship
Jul 6 – Jul 12
	Jul 13 – Jul 26

	RC Lab 1
	x
	
	
	
	
	
	
	
	
	
	

	RC+CE Lab 1
	x
	
	
	
	
	
	
	
	
	
	

	MPAC Lab 1
	
	
	x
	
	
	
	
	
	
	
	

	Two-stage Lab 1
	
	
	
	
	x
	
	
	
	
	
	

	RC Lab 2
	
	
	
	
	
	
	
	
	
	
	x

	RC+CE Lab 2
	
	
	
	
	
	
	x
	
	
	
	

	MPAC Lab 2
	
	
	
	
	
	
	
	
	
	
	x

	Two-stage Lab 2
	
	
	
	
	
	
	
	
	x
	
	


Given the above schedule, the following overall timeline is proposed for this measurement campaign.

· By RAN4 #74bis: Finalize details of the measurement campaign and practicalities. Measurement campaign kick-off.

· By RAN4 #75: Analysis of results from the first lab for the RC, RC+CE and MPAC methodologies.
· By RAN4 #76: Analysis of results from the remaining labs. Final conclusions to be drawn.

· By RAN4 #76bis: If harmonization is not achieved for the first round of testing, use this meeting to suggest updated test procedures. Decision about a possible new measurement campaign.
· By RAN4 #77: Spare
8. Conclusions

This contribution provides a proposal for a new measurement campaign, in order to collect comparable data from the technically validated MIMO OTA methodologies for studying the ability to harmonize. If this approach is agreed by the MIMO OTA group, a detailed test plan should follow.
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