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1. CTIA ERP Working Group and Subgroup Structure
The CTIA ERP working group was formed in 1999 as a technical body within CTIA certification with the goal of creating a practical and useful cell phone OTA measurement method. The CTIA ERP working group is chaired by Paul Moller of Motorola. In May 2001 the first version of the CTIA OTA test plan was released. Several additions and improvements have been made since, with the latest being the addition of aGPS testing, hand phantom, laptop testing and improved MU calculations being added into the latest release v3.0.

In 2008 the ERP working group members realized that the work effort was growing too large to properly handle the details of the test method development directly in the ERP working group. The decision was made for the ERP working group to act more as a plenary body and to create Sub-Groups reporting directly to the ERP working group. It was this change has allowed the ERP working group to make the extensive additions to the OTA test plan now present in v3.0.

As of early 2010 there are five active Sub-Groups within the ERP working group. Those are:

1- Reverberation Chamber Sub-Group (RCSG). The charter of this SG is shown here:

To develop and document a practical test methodology for the evaluation of OTA radiated performance of wireless terminals employing current and foreseeable air interfaces in a reverberation chamber. This methodology is to be considered for incorporation into the CTIA Test Plan for Mobile Station Over the Air Performance based on the following requirements:

· Standardize the measurement of reverberation chamber characteristics to verify that a given chamber is suitable for wireless device testing

· Standardize a method of reverberation chamber calibration which will ensure that results from multiple labs with varying chamber types will fall well within the uncertainty limits currently stipulated by CTIA 

· Develop and document an OTA test methodology for the reverberation chamber which is harmonized with that of the anechoic chamber for SISO devices

· Develop and document a time and cost-effective OTA test methodology for the reverberation chamber which supports the measurement of SIMO and MIMO device performance, harmonizing wherever possible with the metrics and procedures developed for testing of SIMO and MIMO devices in anechoic chambers and with relevant standards developed by industry bodies/SDOs

2- MIMO Anechoic Chamber Sub-Group (MACSG). The charter of this SG is shown here:

To develop and document a practical test methodology for the OTA evaluation of MIMO/antenna diversity performance of wireless terminals in an anechoic chamber to be considered for incorporation into the CTIA Test Plan for Mobile Station Over the Air Performance, with the following requirements:

· Assesses wireless terminals using carrier's required performance metrics as agreed in the CTIA ERP group

· Can be deployed in a practical manner for new and existing CTIA Authorized Test Laboratories. The existing chambers may require modifications or may not be usable depending on the MIMO test requirements as determined by this subgroup. The chamber impact on existing labs will need to be assessed by this subgroup to ensure a practical deployment.

· Minimizes the cost and test time required to sufficiently assess wireless terminals

· Can accommodate current and foreseeable air interfaces

Downlink antenna diversity performance will be developed in Phase 1 and uplink antenna diversity performance will be investigated in Phase 2. The subgroup will work closely with world-wide organizations (eg. 3GPP TSG RAN WG4, COST 2100 SWG2.2, etc.) to harmonize test solutions to the extent possible.

3- Measurement Uncertainty Sub-Group (MUSG) *

4- Head & Hand Sub-Group (HHSG) *

5- Machine-2-Machine Sub-Group (M2MSG) *

* the charter of the last three SG’s are not MIMO related and thus not shown here

It is also important to recognize that two SG’s have completed their work and are no longer active:

6- Forward Link Only SG (FLOSG). This SG developed the FLO OTA test method found in OTA test plan v3.0 and was deactivated in April 2009.

7- aGPS SG (GPS-SG) This SG developed the aGPS OTA test method found in OTA test plan v3.0 and was deactivated in April 2009.

Although not an official SG of the ERP working group, the ERP working group did contribute to the joint CTIA & WiFi Alliance OTA test plan named Converged Wireless Group (CWG). 

2. CTIA Reverberation Chamber Sub-Group

The CTIA Reverberation Chamber Sub-Group (RCSG) was formed in October, 2007, to research and develop a standardized approach for the testing of wireless devices in reverberation chambers.  The chair is Scott Prather from AT&T and the vice-chair is Derek Skousen from MI Technologies. Currently, the RCSG has developed a test plan which describes a procedure for calibrating any reverberation chamber for wireless device measurement, as well as making TRP and SISO TIS measurements.
Throughout 2010, the RCSG will focus on the use of the reverberation chamber for the measurement of wireless devices which employ advanced receivers, such as SIMO and MIMO.  As a result, the RCSG is working on the following projects:

· Development of a standardized set of performance measurements for HSDPA SIMO-capable devices using a reverberation chamber. This project will include a wide variety of device form factors, from USB dongles to notebook PCs. Wherever possible, tests developed as part of this project will be harmonized with the SIMO conducted conformance tests called out in 3GPP 34.121-1 .

· Development of a standardized set of performance measurements for MIMO-capable devices using a reverberation chamber. Wherever possible, tests developed as part of this project will be harmonized with the conducted transmit diversity conformance tests specified by 3GPP TS 36.521-1.

· Execution of round-robin tests to compare the results of measurements made in the reverberation chamber’s 3D uniform-channel with similar measurements of the same device in an anechoic chamber configured to emulate either a 2D uniform channel or a spatial channel model.

· Investigation of the attributes associated with the 3GPP fixed reference channel and the 3GPP variable reference channel in order to assist in determining the best method by which OTA performance of SIMO and MIMO devices may be assessed regardless of chamber type.

· Researching the uncertainty terms associated with reverberation chamber testing of SIMO and MIMO devices and developing methods by which these uncertainty terms can be reduced

3. CTIA MIMO Anechoic Chamber Sub-Group

The CTIA MIMO Anechoic Chamber Sub-Group (MACSG) was approved at the main CTIA ERP Workgroup meeting in April 2009. The chair is Ron Borsato from Spirent Communications and the vice-chair is Dr. Michael Foegelle from ETS-Lindgren. The group meets during regularly scheduled conference calls at 11AM EST on the second Wednesday of each month. The group has also met face-to-face in San Diego in September 2009 and plans to meet face-to-face in Las Vegas on 23 March 2010.
The group has been considering the many candidate solutions that have been presented in 3GPP RAN4, COST 2100, and the MACSG. Recently, an informal MACSG face-to-face measurement summit was held at ETS-Lindgren in Cedar Park, TX during the week of 11 January.  The primary goal of the meeting was to allow interested parties the opportunity to have hands-on experience with one of the proposed MIMO OTA test systems and to bring key players from all parts of the industry together to discuss the various issues involved.  Representatives from Agilent, AT&T, Elektrobit, ETS-Lindgren, Nokia, SATIMO, and Spirent Communications were present. Secondary goals included discussing/testing system calibration and validation issues, performing tests in accordance with a test plan submitted by Nokia on a SIMO HSDPA radio, and to perform MIMO testing of an 802.11 device. Full circular and single cluster approaches were evaluated during the measurement summit.
Throughout 2010, the MACSG will focus on the use of the anechoic chamber for the measurement of wireless devices which employ advanced receivers, such as SIMO and MIMO.  As a result, the MACSG is working on the following projects:

· Development of a calibration procedure and test environment validation procedure.

· Development of a standardized set of performance measurements for SIMO-capable and MIMO-capable devices using an anechoic chamber. This project will include a wide variety of device form factors, from USB dongles to notebook PCs. Wherever possible, tests developed as part of this project will be harmonized with the conducted conformance tests called out in industry standards such as 3GPP TS 34.121-1 and 3GPP TS 36.521-1.

· Evaluation of candidate solutions across multiple laboratories through the use of round-robin tests. The round-robin tests will consist of devices are varying performance levels. This will allow the group to compare each method for its repeatability and for its ability to identify good UE’s from bad UE’s.
· Investigation of the attributes associated with the 3GPP fixed reference channel and the 3GPP variable reference channel in order to assist in determining the best method by which OTA performance of SIMO and MIMO devices may be assessed.
· Researching the uncertainty terms associated with anechoic chamber testing of SIMO and MIMO devices and developing methods by which these uncertainty terms can be reduced.

· Development of early document text for inclusion into the next major revision of the CTIA Test Plan for Mobile Station Over the Air Performance.





































