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1. Introduction

This contribution presents the meeting minutes from joint teleconference held between 3GPP RAN4 MIMO OTA and CTIA MOSG groups with the aim to ensure there is perfect industry alignment in the standardization process and to identify what are the remaining technical discussions that need to be accomplished in order to define a standardized methodology in a timely manner (end of this year).
2. Meeting minutes
CTIA MOSG/3GPP RAN4 MIMO OTA Joint Meeting #1 

Meeting Minutes
9:00 AM EDT/13:00 UTC Teleconference
Monday, 12 March, 2012
MOSG Co-Chair: Scott Prather, AT&T

MOSG Co-Chair: Andy Youtz, Verizon Wireless
MOSG Secretary: Randy Leenerts, Nokia
RAN4 MIMO OTA Rapporteur: Luis Anaya, Vodafone

1. Opening of Meeting/Introductions
Scott called the meeting to order at 9:10 AM EDT/13:10 UTC.
2. Opening Comments 

2.1. MOSG Co-Chairs

Scott opened the meeting by stating that the primary goal of this teleconference is to harmonize the work effort and share ideas to help ensure that both the CTIA MOSG and RAN4 MIMO OTA are successful in completing the preparation of a MIMO OTA test plan by the end of this year. 
Scott reported that there are three MOSG project milestones for 2012 and early 2013:

1. Prepare a report to CTIA ERP by July, listing “what” parameters should be measured and providing information as to “how” labs can make these measurements with minimal uncertainty.
2. Complete a draft MIMO OTA test plan for delivery to CTIA ERP by the end of October, 2012. 
3. Complete all requisite MIMO OTA editorial work for release as a final test methodology document early in 2012.
2.2. RAN4 Rapporteur

Luis thanked all the support received to recent Work Item approved in last RAN#55 plenary meeting. Informed that the technical approach is not changed and it is in-line to common understanding after RAN4#62 meeting.

Luis stated that we are progressing very well in the direction of getting a standardized method for MIMO OTA performance and that is very important that the work between the two groups be well aligned.
Luis also indicated that the two groups, basically comprised almost by the same number of delegates, are working and converging in the process.

Luis recalled that this meeting aims to achieve full alignment between the two groups, identify pending work to be done, as well as how to scope this work in the coming months and upcoming meeting.
3. Overview of Current Work Items Within the MOSG
3.1. MOSG Test Equipment Verification Task Force (TEVTF)

3.1.1 eNodeB Emulator Verification

Andy reported that a new eNodeB verification document is being prepared by the Test Equipment Verification Task Force (TEVTF). This document will be based on AT&T’s eNodeB verification contribution to the Dresden meeting, R4-120454. Andy added that we will make the changes that were recommended by the delegates attending the Dresden meeting. 

3.1.2 Channel Emulator Verification (jointly with 3GPP RAN4)
Andy reported that the TEVTF’s goal is for channel emulators to create any given channel model in the same way. The TEVTF is also attempting to ensure that test platforms are operating in the same manner so that test results are comparable. He added that the TEVTF is open to input from RAN4.
Luis also mentioned that this task is linked to Agenda Item 4.4 “Channel model validation across methods” and that the work between these two tasks needs to be well aligned. Channel model validation across methods would consider the channel emulator and chamber as a single box to be studied and compared.

3.1.3 Base Station Antenna Assumptions (jointly with 3GPP RAN4)
Andy reported that the base station antenna assumptions have been briefly discussed, but like the previous agenda item, the group welcomes input from RAN4. The TEVTF will discuss this topic in more detail during their next conference call. 
3.1.4 Downlink channel power distribution

Andy stated that the TEVTF is looking at the downlink channel power distribution issue in terms of how the power is distributed among the clusters both spatially and temporally. 
3.1.5 Determine how SNR will be controlled

Andy explained that this test aspect was being looked at in conjunction with the downlink power distribution. Miia asked what type of interference are we talking about? For example, are we referring to the use of AWGN or OCNG? Andy added that the discussion within the TEVTF was focused on the AWGN level at the UE under test. Interference from adjacent cells had not been considered which is consistent with 36.521-1. 
Scott reminded RAN4 that the TEVTF is part of the MOSG and that this group typically meets at least twice per month. As a result, the TEVTF can take on projects that require a very rapid turn-around.
3.2. Reference Antennas testing under different channel models and methods

Luis acknowledged that this is the same as Agenda Item 4.5, and will be addressed later in the meeting.
3.3. MIMO Performance Metrics
Scott explained that the goal of this portion of the CTIA MIMO OTA project was to define the metrics to be used to assess MIMO OTA performance. Originally, the MOSG was expected to provide these metrics to CTIA ERP in June of last year. However, because of the large number of unknowns, completion of an agreed set of performance metrics was not possible.
Scott added that the high-level test methodology proposed by CTIA includes four primary components: 
1) Measurement of DUT TRP and SISO TIS per receive branch

2) Measurement of DUT throughput in a conducted environment to obtain a performance baseline in a selected channel model

3) Measurement of DUT throughput under radiated conditions using exactly the same channel conditions as in the preceding conducted test

4) Measurement of the DUT’s SIMO throughput in order to determine the MIMO/SIMO throughput ratio

Scott also explained that the MOSG was considering the use of a fixed SNR at two values, 25 dB with TM3 to emulate excellent radio conditions and between 0 and -3 dB with TM2 to emulate poor radio conditions. Scott added that we need to make sure that the CTIA performance metrics are harmonized with the “absolute throughput” aspect of RAN4’s work.
Luis reminded that absolute throughput performance is the only metric that can be used to compare different methods in their ability to tell exactly the same difference in performance between good and bad devices. Once we have ensured different methods provide the same output (or similar within an assumed uncertainty) we could explore other metrics.

Scott added that the group is still working on this project, and that the most current revision of the MOSG test methodology/performance metrics document was reviewed during the February, 2012, MOSG meeting. Steve Duffy asked what the performance metrics document number is, and Scott replied that it is document MOSG120204. 

3.4. MIMO Performance Simulation

Scott explained that MIMO simulation models are being developed for the various methodologies/chamber types under consideration by the group. He added that this simulation work has just started. Moray added that Agilent will make software licenses available for their simulation software. So far, five companies have expressed interest. Moray mentioned that anyone having questions concerning the Agilent simulation tool should contact him directly.

3.5. SISO TIS Measurement of MIMO Devices

Scott reported that the development of a TRP/TIS test methodology for LTE devices has been completed within CTIA. He added that while this test is not part of the RAN4 MIMO OTA SI, it was included in the CTIA test procedure because it verifies the DUT’s cell edge performance. In addition, the test will indicate whether self-interference is an issue. If the device cannot meet the pass/fail criteria associated with this test requirement, then there is no reason to proceed further. Scott closed this agenda item by adding that the CTIA document number describing LTE TRP/SISO TIS is CPWG111206-1.
4. Overview of Current Work Items Within the RAN4 MIMO OTA Group
4.1. Channel Emulator Verification (jointly with CTIA MOSG)

Luis indicated that this is linked to section 4.4 of this agenda, and should be part of it, and prior to it.

Scott stated the settings are defined under certain conditions. 

4.2. Base Station Antenna Assumptions (jointly with CTIA MOSG)

Luis and Scott both agreed that this topic has been under discussion for some time now and should not be that difficult to complete.
Luis also added that initial discussion already took place in RAN4#62 meeting and we should be close to get an agreement.

4.3. Channel model selection

Luis reported that channel models will be selected for both conducted and radiated MIMO tests. Miia asked if the channel models that RAN4 is considering will be based on the TR or a modified form of the models in the TR. Luis replied that the channel models have been discussed for a long time. Christoph added that maybe the same channel models could be used across methodologies for comparison and different channel models could be used for actual testing.
Luis mentioned that we should select from the beginning those channel models that will be meaningful for device testing. It is as well not prevented that once some methods are validated with a set of channel models, other more advanced channel (or even more simplified) models could be selected and studied across methods.
4.4. Channel model validation across methods

Luis stated that we need to verify the channel models. Moray pointed out that verifying a channel model is far different than selecting a channel model. He explained that the channel model can be simulated or tested in the conducted mode. Moray added that the radiated channel model, regardless of methodology, will be slightly different than the model provided to the DUT during conducted testing because each radiated test method inserts some unique artifacts into the model. 
Luis stated that the aim of channel model validation across methods is to ensure the minimum amount of artifacts is inserted by a given methodology. It seems understandable that it is undesirable that a given method introduces such amount of artifacts that may distort the final output of the test.

Moray mentioned that we could compensate for these artifacts with two tests: First, test the channel model in conducted mode, then repeat the test in radiated mode. The idea is to take the radiated measurement as input in to the conducted test again with the intention to modify the channel model in the channel emulator, and obtain similar output in the conducted test. Afterwards we would compare both results: conducted with modified channel model and radiated test, and see if there are differences.

Luis responded that if we see no differences in the conducted it might be because there are no artifacts inserted by the chamber and we would see no difference. But agree that we may use this exercise to understand in more detail and see if the differences come from a particular single thing, or a combination. Because with the radiated we may see differences and we don’t know where the observed artifacts come from.
Somebody asked if we would have different requirements/limits in performance depending of conducted or radiated or “modified conducted” tests or between different methods. Moray indicated that they are not proposing different limits depending on the test method. Moray also stated that he would prepare a contribution in which the test he is proposing is clearly defined.
4.5. Reference antenna/devices performance under different channel models and methods
Luis stated the reference antennas designed by Motorola will help with verifying the test systems/samples.
4.6. MIMO performance simulation
Luis stated that simulation will provide further understanding of the test methods.
5. Key Aspects to be Addressed in order to Progress MIMO OTA Testing:
5.1. Define a final set of channel models which shall be used

No discussion because of time limitations.

5.2. Determine what SNR values shall be used for MIMO testing
Moray stated that the most appropriate SNR can be determined with a conducted test. Steve added that the term SNR can represent several variables. Andy responded that he thinks of it as an AWGN floor. Luis asked what range of SNR values should be considered appropriate for this testing and how will we control it? Moray stated that we need to know the sensitivity of the device, which can be determined by SISO TIS testing, and the MIMO performance of a device in a pre-defined MIMO propagation environment. 

5.3. Determine how the selected channel models will be applied to each methodology in order to yield comparable results (channel model validation)
No discussion because of time limitations.

5.4. Determine how the reference devices and antennas will be used to support parallel test and validation efforts

No discussion because of time limitations.

5.5. Develop a deliverables timeline for both groups in order to prepare for the May and August RAN4 meetings
This will be discussed during the upcoming RAN4 MIMO OTA meetings in Jeju, KR.

6. Action Items 
6.1. Group: Provide input concerning the channel models to be used for MIMO testing as called out in Section 5.1: 

6.2. Group: Provide input concerning appropriate SNR values to be used for MIMO OTA testing as called out in Section 5.2. 
6.3. Group: Develop a deliverables timeline for both groups in order to prepare for the May and August RAN4 meetings as called out in Section 5.5
6.4. Moray: Provide a contribution on channel model validation per the discussion in Section 4.4.
7. Next Meeting Date/Time
7.1. No date was set for a follow-up MOSG/RAN4 joint meeting. The need for such a meeting will be determined following the RAN4 ad-hoc sessions in Jeju. The regular meeting schedule for both groups follows in Sections 7.2 and 7.3 below.
7.2. MOSG next meetings

· Monday, 2 April, 2012, 1500 UTC, Teleconference
· Tuesday, 8 May, 2012, 1400 UTC, Face to Face, New Orleans, LA USA

7.3. RAN4 next meetings:

	Mar 2012 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	3GPPRAN4#62-BIS 
	OR 
	26 - 30 Mar 2012    
	Jeju  
	KR  
	

	May 2012 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	3GPPRAN4#63 
	OR 
	21 - 25 May 2012    
	Prague  
	CZ  
	

	Aug 2012 

	TITLE 
	TYPE 
	DATES 
	LOCATION 
	CTRY 
	

	3GPPRAN4#64 
	OR 
	13 - 17 Aug 2012    
	Tsing Tao  
	CN  
	


8. Adjournment
The meeting was adjourned at 11:00 AM EST/1500 UTC.
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