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1. Introduction
A joint contribution from Spirent, AT&T, and Motorola was presented in R4-100360 during RAN4 #54 in San Francisco [1]. This contribution presented some of the recent CTIA OTA activities and referred to upcoming CTIA face-to-face meetings in Las Vegas.

A request was made at the 3GPP TSG-RAN WG4 Ad-Hoc Meeting #2010-02 during the MIMO OTA parallel session for Spirent to present an update on the recent CTIA activities during the CTIA face-to-face discussions in Las Vegas on 23 March 2010 for information only.
2. Discussion
The CTIA Reverberation Chamber Subgroup (RCSG) and CTIA MIMO Anechoic Chamber Subgroup (MACSG) met face-to-face in Las Vegas, NV on 23 March 2010. The RCSG and MACSG also held a joint session on the same day. The content identified in this contribution is not meant to show the entire set of discussions but to give an overview of some of the key discussions/outcomes from the meeting concerning MIMO OTA.
A paper was presented to summarize the top priorities for U.S. operators concerning key metrics for MIMO-capable devices. The paper is embedded here.
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After presentation of this material, the groups held a brainstorming session to bucket some of the proposed solutions into a tiered testing concept similar to the concept that AT&T presented in R4-100377 during RAN4 #54 in San Francisco [2]. The solutions were also grouped into different phases. Each phase is supposed to refer to some undefined amount of time. The implication is that Phase 3 items will take more time than Phase 2 items and Phase 2 items will take more time than Phase 1 items. This table is included as follows.
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No formal agreement was made on this table. It is only meant as a starting point for discussion concerning CTIA work plan development. By using this table (or future revisions of it) and the previous presented operator priorities, CTIA will be able to define the scope of the work that needs to be completed for the next major revision of the CTIA OTA Test Plan.
The groups also worked on planning activities for the joint COST 2100 and CTIA Workshop that is to be held in Aalborg, Denmark on 03 June 2010. During this workshop, CTIA will be presenting five to six TD’s. The following document has captured some of the ideas for the TD’s and in some cases has listed the proposed author/presenter.


[image: image3.emf]TD Proposals for  Joint COST 2100 CTIA Workshop.doc


This list will need to be pared down to a final list of TD’s so that the TD requests and abstracts can be submitted on-time for the COST 2100 meeting. Further discussion will occur on these candidate TD’s during the upcoming ERP meeting on 20 April 2010.
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		Phase 1

		Phase 2

		Phase 3



		Tier 1

		TRP, TIS (SISO) 

		Complex antenna pattern measurement (passive measurement)

		Complex antenna pattern measurement (throughput metric)

· Agilent two-stage method (antenna access required)


· DUT-derived complex antenna data & channel model(s)



		Tier 2

		TIS (antenna balance, may require special test mode)

		Complex antenna pattern measurement (requires special test mode or application)

		Throughput in a simplified channel (2D or 3D)

· Reverb 3D


· Uniform 2D


· Single-cluster


· Two-channel method



		Tier 3

		

		

		Throughput in one or more spatial channels

· 






_1332666003.doc
Joint COST 2100/CTIA Workshop – June 3

CTIA ERP:

· Generic CTIA Update – Paul Moller


· CTIA Operator Discussion Paper – 


· CATL Lab Perspective on a Viable MIMO OTA Method – CATL Lab (Nokia, …) co-authored by Paul Moller – Possibly obtain input from multiple labs based on survey results

RCSG:


· Round Robin Test Results – NIST suggested – Scott Prather present


· Reverb Chamber Calibration, Validation, and Test Methodology Document – 


· Reverb Chamber + Channel Emulator Results - Azimuth


· Statistical Analysis of Throughput Measurements (related to P/F criteria) - Bluetest


MACSG


· SCM (Full Circle and Single Cluster) Measurement Results – ETS-Lindgren

· Calibration and/or Validation Methodology – ETS-Lindgren, Spirent, EB


· Pattern-based Methodologies and Results – 



_1332664903.ppt


MIMO OTA Testing Proposal

A Recommended Way Forward Based on Operator Priorities



Prepared by the MACSG and RCSG







	



		



Introduction

		MIMO OTA has been discussed for almost one year in RAN4, and nearly that amount of time in CTIA



		To date, about 12 MIMO OTA solutions have been proposed within RAN4



		These solutions range from relatively simple to very complex, and each has its own advantages and disadvantages



		The purpose of this presentation is to look at MIMO OTA from the operator’s perspective, and recommend an incremental approach as a way forward within CTIA









Current MIMO OTA Methodologies

		About 12 MIMO OTA solutions have been proposed in RAN4, but they all fall into one of the following three groups:





Methodologies utilizing a modified anechoic chamber (e.g. multiple “probe” antennas and fading simulators)



Methodologies utilizing a reverberation chamber



Methodologies utilizing a conventional SISO chamber to derive complex antenna pattern information and importing this data to a channel emulator to perform OTA simulations based on the device’s antenna characteristics







Operator MIMO OTA Test Priorities

		In March, 2010, the MACSG and RCSG chairs held a conference call with several US operators to review RAN4’s OTA proposals at a high level and request independent input concerning each operator’s MIMO test priorities

		Operators were asked to rank their MIMO test priorities in descending order, with a limit of six priorities

		The results of this request for input are provided in the slides which follow









Operator MIMO OTA Test Priority 1

		Carrier 1: Range improvement in low signal. cell boundary conditions, specifically: 1) Throughput in low signal vs. SISO, 2) Improved connection/call reliability w/MIMO, 3) MIMO advantage for indoor coverage.

		Carrier 2: Complex pattern data

		Carrier 3: MIMO throughput vs. SISO throughput under identical channel conditions



		Common Denominator: The responses reflect a combination of test priorities and test methodologies, but all three carrier responses essentially point towards the desire to determine whether the MIMO DUT displays gain over a comparable SISO device









Operator MIMO OTA Test Priority 2

		Carrier 1: Throughput improvements for MIMO in strong signal region compared to SISO 

		Carrier 2: TRP

		Carrier 3: TRP



		Common Denominator: Carriers 2 and 3 are looking for information concerning the device’s transmitting radiated performance









Operator MIMO OTA Test Priority 3

		Carrier 1: What is MIMO advantage in terms of link margin

		Carrier 2: TIS (Including Receiver Gain Balance)

		Carrier 3: TIS (Including Receiver Gain Balance)





		Common Denominator: Carriers 2 and 3 are looking for information concerning SISO receive performance









Operator MIMO OTA Test Priority 4

		Carrier 1: What are practical limitations of MIMO implementation on handsets. How much MIMO gain can be realized on handsets which have limited real estate for antenna placement

		Carrier 2: Correlation Coefficient

		Carrier 3: Correlation Coefficient



		Common Denominator: All three carriers are essentially looking for the same thing at this priority level, since the antenna correlation coefficient plays a large part in defining MIMO gain









Operator MIMO OTA Test Priority 5

		Carrier 1: Coexistence of MIMO with legacy systems

		Carrier 2: MIMO gain 

		Carrier 3: MIMO performance under variety of propagation conditions





		Common Denominator: None









Operator MIMO OTA Test Priority 6

		Carrier 1: Effect of head & hand on MIMO devices

		Carrier 2: None 

		Carrier 3: None









Areas of Common Concern

		For all intents and purposes, the top priority of all carriers is to determine whether or not a MIMO handset actually provides gain over a SISO device. 





Carriers may have their own opinion as to which methodology should be employed to make this measurement

TRP measurement is a high priority overall

SISO TIS measurement is a high priority overall



		How could a phased or tiered approach be used to address the operator’s highest priorities?
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