3GPP TSG-RAN WG4 #51 BIS
R4-092547
Los Angeles, CA, USA, June 29 – July 2, 2009

Source: 
Elektrobit, Vodafone
Title: 
Detailed summary of COST2100 MIMO OTA discussion
Agenda item:
8.4
Document for:
Approval
1 Introduction

A new Study Item (Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals) was established in March 2009 [1]. In [2], it was agreed to work on the study item in 3GPP RAN4 and in COST2100 in parallel. It was also proposed to discuss the work allocation between COST2100 and 3GPP RAN4 in [3]. It was also agreed that 3GPP utilizes the technical work done in COST2100.
During 18 – 19 May, 2009, COST2100 8th Management Committee Meeting (MCM) was arranged in Valencia, Spain. This contribution summarizes and discusses the results of that meeting. This is based on [5] including more details.
2 Discussion

The number of participants in the SWG2.2 of the COST2100 8th MCM meeting was 41 representing 31 organizations. In total, there were 13 technical contributions, 10 of them dealing with MIMO OTA. After discussing all the contributions, there was a special MIMO OTA discussion session. During the MIMO OTA discussion session, the MIMO OTA status in RAN4 was presented, followed by discussions on way forward on the following topics [4]:
Proposed MIMO OTA Solutions

The group agreed to the existence of the following proposed solutions:

1. Elektrobit-Satimo-Nokia Fading Emulator Method

2. Spirent’s Joint Channel-Chamber Method

3. SP Sweden-Sony Ericsson MPS Method

4. Werner’s 2-stage Method

5. TIT-Panasonic RF Spatial fading Emulator Method
6. R&S proposal: Evaluation of mutual antenna coupling and performance by probing with limited channel scenarios, use of channel indicators for fast feedback.
Note that the naming is based on mainly the companies that invented the method (i.e. not an official name). All methods are based on anechoic chamber. Use of an anechoic chamber will be mandatory to assure reproducibility.
Subject to identifying commonalities between the methods, it was proposed that some of the methods can be merged. But as of now, all the proposed solutions are valid individually and the main proponents have agreed to participate in the subsequent measurement campaign based on those methods. 
Since the methods are all anechoic chamber based, it was also agreed that: 

· A set of probe antennas will be used inside the chamber. 

· The number of antenna probes can be configured dynamically (i.e. variable number of antenna probes and variable spacing of the probes)

· If possible, the method should be as backwards compatible with SISO OTA as possible to minimize the cost. 

However, the actual placement of antenna probes and default number of antenna probes are for further study (FFS). 

Figure of Merits (FOMs)

As a way forward, the group decided that the FOMs in Table 1 below is used for the next stage of MIMO OTA work, especially when measurements are performed to evaluate various proposed solutions. 
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Table 1: Figure of Merits for MIMO OTA

However, the group also has concern that there are too many parameters that need to be measured for all categories. Therefore, it was agreed that Category 1 and 2 are the most important FOMs that needs to be used. Other categories like Category 3, 4 and 5 are of lower priority, but could still be used for MIMO OTA measurement subject to the time schedule.

However, not all aspects of FOMs are resolved. The group identified some other issues related to FOM:

· For rank indicator (RI) and latency as potential FOMs, it is still under consideration whether it is important or not to be part of FOM. 
· For the use of FRC and/or VRC to measure the FOM, it is still under discussion (i.e. how to configure FRC/VRC, when FRC or VRC is used, etc.).

Baseline Channel Model

The group agreed that the channel model should be based on the geometry-based stochastic channel model. So, SCME is agreed as a baseline model. However, WINNER model is also used to specify the outdoor-to-indoor scenarios. Fundamentally, there is not much different between SCME and WINNER channel model. 

Three scenarios are identified and agreed: 

· Scenario 1: Outdoor macro-cell (e.g. Urban Macro of SCME)
· Scenario 2: Outdoor micro-cell (e.g. Urban Micro of SCME)
· Scenario 3: Outdoor-to-indoor (e.g. B4 or C4 of WINNER)
For each scenario, both high and low correlation cases are studied (low and high angle spreads).
High Level Requirements

The group agreed that there is a need to define the high level requirements and key evaluation metrics. 

In addition, the need for multi-antenna LTE and HSPA terminals was identified. Terminals are needed for practical testing of the MIMO OTA concept. Some tentative HSPA and LTE devices (with commercial form factor) are identified for the MIMO OTA measurement campaign:
· HSPA capable laptops – Several laptop vendors are producing laptops with dual antennas that can support at least receive diversity. On-board HSPA module (e.g. F3507g) is connected to 2 antennas located at the back of display panel of the laptop. 

· HSPA USB devices – MIMO capable with built-in antennas. 

· LTE USB dongles – MIMO capable with built-in antennas.  

3 Conclusion

This contribution summarized the MIMO OTA discussions during the COST2100 meeting in Valencia in May 2009. Several MIMO OTA topics have been discussed and way forward on those topics has been obtained. 
It is therefore proposed that RAN4 to adopt the agreed way forward in COST2100 in order to speed up the MIMO OTA discussions in RAN4. 
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� Proposal for a built-in MIMO test function to be included into the E-UTRA UE specification so as to allow for single probe UE characterization in combination with conducted measurements as a low cost alternative for full multipath OTA measurements in commercial certification.
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