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Background

This contribution provides the revised TPs for the operator’s high level requirements that were agreed in the last RAN4 meeting #AH2 in Dublin [1] [2]. 
Proposal

It is proposed that the attached text proposal is approved for the MIMO OTA SI TR 37.976.
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Start of TP =====================================
1
Scope

The present document is the technical report for the study item on MIMO OTA, which was approved at TSG RAN#43 [2]. The scope of the SI is to define a 3GPP methodology for measuring the radiated performance of multiple antenna reception and MIMO receivers in the UE. The test methodology should be relevant for HSPA and LTE technologies, with particular focus on handheld devices and devices embedded in laptop computers.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

H
Channel matrix

(
Adjacent probe separation angle
(
Zenith angle in the spherical co-ordinate system 

(
Azimuth angle in the spherical co-ordinate system

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].

BS
Base Station

BTS
Base Transceiver Station

COST
Cooperation of Scientific and Technical

CTIA
Cellular and Telecommunication Industry Association

DUT
Device Under Test

HSPA
High Speed Packet Access

LTE
Long Term Evolution

MIMO
Multiple Input Multiple Output

OTA
Over-the-Air

SCM
Spatial Channel Model

SCME
Spatial Channel Model Extension

SI
Study Item

SS
System Simulator

4
Introduction
4.1
Background

The use of MIMO and receiver diversity in the UE is expected to give large gains in downlink throughput performance for HSPA and LTE devices. 3GPP already defined conducted tests for MIMO and multiple antenna receivers (type 1 and type 3 in TS25.101 for HSPA demodulation), but it is clear that the ability to duplicate these gains in the field is highly dependent on the performance of the receive-antenna system. 

At TSG RAN#41, it was indicated that there is a need for a test methodology to be created with the aim of measuring and verifying the radiated performance of multi-antenna and MIMO receiver in UEs for both HSPA and LTE devices. As an outcome of the discussion, an LS was sent to COST 2100 SWG2.2 and CTIA ERP to ask them for feedback on their plans/ongoing work in this area, and also the timescales for which such work could be completed to define such a methodology, with particular focus on handheld devices and devices embedded in laptop computers.

Since then, feedback from COST 2100 and CTIA has suggested they are happy to work on this topic. However given that 3GPP is the customer for this work as well as being a potential contributor, it is important to aim for commonly-accepted measurement and test methodology to be used across the industry.
4.2
Study item objective

The high level objective of this study item is to define a 3GPP methodology for measuring the radiated performance of multiple antenna reception and MIMO receivers in the UE. The test methodology should be relevant for HSPA and LTE technologies, with particular focus on handheld devices and devices embedded in laptop computers. 

The steps intended to achieve this involve the following:

1) Identify the performance metrics and clarify the requirements of operators for defining such a methodology.

2) Review of potential solutions also considering input from CTIA ERP and COST 2100.

3) Agree the final solution, and detail the agreed 3GPP solution in a technical report to be reported to RAN plenary.

4) Maintain ongoing communication with COST 2100 and CTIA ERP to ensure industry coordination on this topic.

TSG RAN should contact TSG GERAN to get feedback on the applicability of such a test methodology for GERAN.
4.3
High Level Requirements
The following high level requirements are agreed by RAN4: 
1.
Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals must be performed over-the-air, i.e. without RF cable connections to the DUT.
NOTE 1:
DUTs to the test house will have accessibility to temporary antenna port for conducted purposes.

NOTE 2:
Temporary antenna port is used to assess to DUT receiver.

NOTE 3:
UE special function to measure antenna pattern is not desirable for MIMO OTA purposes.
2.
The MIMO OTA method(s) must be able to differentiate between a good terminal and a bad terminal in terms of MIMO OTA performance.

3.
The desired primary Figure of Merit (FoM) is throughput.
====================================
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