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1. Introduction

This contribution is based on the agreements captured in:

· Way Forward document originally noted in [1] (containing agreements in RAN4#62bis) 
· Agreements in RAN4#63 contained in meeting minutes [4].
· Agreements in RAN4#64 contained in meeting minutes [9].

· Agreements in RAN4#64bis contained in meeting minutes [10].
· Agreements in RAN4#65 contained in meeting minutes [11].
2. Discussion
During Dresden meeting we saw that:

· Both anechoic and reverberation chambers presented testing results showing very good repeatability on the test methodology. 
· New figures of merit were presented which seem to be a very useful tool in order to analyze the large amount of information that will be available once a certain or set of methods are found to provide meaningful and comparable results.
· Initial results from reference antennas showing good differentiation of devices.

· A proposed method for calibration of eNB for EPRE and total downlink power was presented.
· There were proposals on the assumptions for BS antenna array settings in order to minimize the uncertainties across different methodologies. It was understood that although not being perfect, a channel model it is a representation of the radio propagation characteristics that a device may encounter in the field.  It was proposed that channel model implementation across different methods needs to be validated.

Over the joint teleconference meeting we revised the above points and addressed the remaining work that need to be accomplished:
· eNodeB emulator verification: This effort  will ensure that all eNB from different manufacturers provide the same outputs under the same configuration and conditions. This verification process is required to avoid uncertainties in the subsequent testing process. A contribution in this domain is expected to be discussed in RAN4#62bis.
· Channel emulator verification: Similar to the item above, this effort will ensure that different channel emulators work similarly under the same conditions. This verification is understood to be performed without the effect of the chamber, only considering the channel emulator alone.
· Base station antenna assumptions: Initiated and partly discussed in [2]. In order to enable a complete comparison between methods and to avoid uncertainties, BS antenna assumptions need to be agreed as soon as possible.
· Downlink channel distribution and SNR control: An effort to determine how to control the SNR in the test volume. Currently AWGN is being considered.
· Reference antenna and device testing: Reference antennas will be used to verify the ability of methods to distinguish good from bad devices.
· Channel model validation across methods: The aim of channel model validation across methods is to ensure that a minimal number of artifacts are inserted into the channel model by any given methodology. It is undesirable that any given method introduce  artifacts that may distort the final output of the test, although it’s recognized that certain artifacts may be considered acceptable if they do not increase measurement uncertainty. Additionally, channel model validation will ensure that different methods reproduce, and the DUT experiences, the same radio conditions regardless of the methodology.
· MIMO performance metrics: Absolute throughput performance is the only metric that will 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.
· MIMO performance simulation: MIMO simulation models are being developed for the various methodologies/chamber types under consideration by the group. Agilent has offered a free license to their simulation tool SystemVue for non-commercial activities by any individual in any company supporting the development of MIMO OTA standards
3. Agreements in RAN4#62bis and next actions
The following agreements have been made at RAN4#62bis in Jeju:

· Proposed EPRE vs Total Downlink Power Test Methodology (R4-121882): Measurement procedure is endorsed as a starting point for ensuring no ambiguities of the power. This will not be part of final test procedure but used for the method evaluation phase. Text proposal for TR will come later in next meeting.

· eNB settings agreed in R4-122096
· eNodeB antenna parameter settings agreed in R4-122097.
· Channel model decision: Agree to use SCME Umi and Uma as reference channel models for all methods. NIST channel model is not ruled out, but before it can be used, more information on the AoA values would need to be provided.
· Process for analyzing channel model impact on UE MIMO performance and channel model implementation (R4-121978)
· Agree that this is a parallel task to be used as an additional tool to help us understand differences between methods.

· Agilent will simulate the ideal environment – with results available for next meeting. Other companies may also simulate this (also simulating the modified environment that would be resulting from each method). Uncertainties need to be considered.
· Verification of Channel Model Implementations (R4-122098)
· The procedure and setups proposed for channel model validation are agreed. Measurement values will be captured for the parameters of the channel model – if the parameter value can be measured for the method. Inability to measure parameters is however not preferable.

· Elektrobit to provide a text proposal for this on MIMO OTA reflector such that it can be agreed in next RAN4 meeting
· Absolute throughput figure of metric (R4-121146)
· Appropriate SNR range needs to be discussed for Prague meeting and over reflector.

· Discussion on this document with view to TP at next RAN4 meeting
4. Agreements and conclusions in RAN4#63 and next actions

The following conclusions and agreements have been made at RAN4#63 in Prague:

· Collaboration between CTIA and 3GPP on inter-lab inter-method testing activity (R4-123523):
· RAN4 MIMO OTA and CTIA will work to incorporate inputs from RAN4 in order to accommodate the common activities within the CTIA inter lab inter technique testing activity: channel model verification (R4-123526) and method comparison using absolute throughput (R4-123516).
· Verification of channel models (R4-123526):
· Agreed verification procedure for channel model validation across methods, which enables labs to start working on the validation process.

· Also more work in verification of channel model implementations is required among method owners.
· Agreed to incorporate the agreed channel modification procedure into the TR.

· SCME Umi and UMa channel models (R4-123271):
· Agreed to incorporate the agreed channel models into the TR.
· Way forward for utilizing absolute radiated data on methodology comparison (R4-123516):

· Agreed way forward to use conducted and radiated tests in combination with reference antennas with the aim to understand the differences of the methods and also evaluate the impact of channel model implementations within each method.
· Set the basis for the comparison of methods using absolute throughout.

5. Agreements and conclusions in RAN4#64 and next actions

The following conclusions and agreements were made:

· Verification of channel models (R4-124565 meeting minutes based on discussion over R4-123720):
· Agreed to use 12 steps measurement in phi (30 degree resolution)
· Radiation antenna pattern format agreed to use. 

· Output data table format agreed.

· TP for next meeting covering all details of this activity to be incorporated in TR.

6. Agreements and conclusions in RAN4#64bis and next actions

The following conclusions and agreements were made:

· FDD eNodeB Emulator Downlink Power Verification (R4-125975):
· This activity is meant to be informative with regards to the test methodology however it is required for labs to ensure that each eNB being used complies with the process described in this document to ensure eNB DL power is within the expectations.

· Absolute Data Throughput Comparison Framework (R4-125939):

· Agreed to include this activity in the technical report. It includes the agreements from previous meetings together with alignment on reporting data formats between anechoic and reverb methods.

· This framework is methodology agnostic, and shall be used to compare each MIMO OTA testing method’s ability to emulate the specified network and channel propagation characteristics based on an absolute data throughput metric.
· The purposes of this framework are:

· For the agreed Channel Models, currently SCME Umi and Uma, to understand and quantify what are the deviations (if any) introduced by the chamber used in radiated mode compared to the conducted mode (when reference antennas are embedded). This shall be applied inter labs for the same method and inter methods.

· For methods that are able to reproduce channel models that are not agreed in the TR, it can be used to define the channel model details that need to be injected in the conducted test to obtain same results in the radiated part. And therefore it is easier to reproduce those conditions across methods.

· The above use cases for the framework are required to be conducted to progress the work. Other applications for the framework are optional and not excluded.
· SNR (in meeting minutes in [10]):
· SNR not to be used for the initial comparison exercise. While simultaneously investigate SNR introduction for further comparison exercise across methods.

· The way SNR is created needs to be defined before we test again SNR. Companies are requested to provide contributions on the different implementations of SNR and the impact to the results as well as identify to what extend those will differ from method to method.

· Device tilting (in meeting minutes in [10]):
· Agilent will evaluate the effect of tilting using SNR in System Vue looking at capacity

· BS correlation issue(captured in minutes in [10]):
· It is not clear whether this issue has affected more than one lab, therefore involved companies are requested to study this effect.
7. Agreements and conclusions in RAN4#65 and next actions

The following conclusions and agreements were made:

· Absolute Data Throughput Comparison Framework:

· Guidance on how to correctly implement the absolute data throughput antenna pattern rotation functionality in channel emulator is provided and agreed in R4-126911.
· Example header of file format is included in the TR (R4-126926)
· The following was discussed but no agreement was made. Next actions are capture in next section.

· Noise introduction into the test setup.

· 3D isotropicity characteristics of inherent average isotropic channel model based methods.

Track of pending actions updated (highlighted text):
Given the above remaining work, the following actions need to be accomplished:
1. [Agreed] BS antenna assumptions: A description of antenna setup/assumptions valid for all methods must be established in order to enable comparison across methods using the reference antennas and devices. Agreed in R4-122096 and R4-122097.

· Some labs have encountered some issues with BS correlation, and therefore it is required to further investigate those aspects that lead to repeatability issues.

2. SNR (noise injection)
· SNR not to be used for the initial comparison exercise. While simultaneously investigate SNR introduction for further comparison exercise across methods.

· The way SNR is created needs to be defined before we test again SNR. Companies are requested to provide contributions on the different implementations of SNR and the impact to the results as well as identify to what extend those will differ from method to method.

3. Absolute throughput comparison framework:
· This framework is methodology agnostic, and shall be used to compare each MIMO OTA testing method’s ability to emulate the specified network and channel propagation characteristics based on an absolute data throughput metric.

· The purposes of this framework are:

i. For the agreed Channel Models, currently SCME Umi and Uma, to understand and quantify what are the deviations (if any) introduced by the chamber used in radiated mode compared to the conducted mode (when reference antennas are embedded). This shall be applied inter labs for the same method and inter methods.

ii. For methods that are able to reproduce channel models that are not agreed in the TR, it can be used to define the channel model details that need to be injected in the conducted test to obtain same results in the radiated part. And therefore it is easier to reproduce those conditions across methods.

· The above use cases for the framework are required to be conducted to progress the work. Other applications for the framework are optional and not excluded.

4. Device tilting (in meeting minutes in [10]):
· Agilent will evaluate the effect of tilting using SNR in System Vue looking at capacity

· Companies are requested to provide information on the required need and the differences when the DUT is tested under different 2D elevation cuts (applicable to anechoic based methods).
5. Inter-lab inter-technique testing activity: Work jointly between 3GPP and CTIA on inter-lab inter-method testing activity to support on-going testing activity that also considers the verification of channel model and use of absolute throughput FoM in order to compare ability of different methods to similarly provide absolute MIMO performance under the agreed channel conditions.
· New test plan is in development phase. This new test plan should consider the comparison inter and intra-methods considering the following aspects:

i. Consider noise and no noise evaluation with priority in evaluation without noise.

ii. Consider the correlation at BS antenna array, and therefore allow for correlated and uncorrelated measurements, with priority in correlated BS antenna array.

iii. Consider the investigation of several 2D evaluations of the device for the case of anechoic channel model, with priority of single 2D SCME evaluation.
iv. Incorporate the absolute data framework comparison framework as defined in TR 37.977 v0.3.0 with the use cases described in point 3 above (Absolute throughput comparison framework).

6. [Agreed] Define a channel model: Although several channel models could be considered, it is proposed to select a relevant and representative small set of channel models to validate. Ideally, the channel models used for validation will be considered for final testing. In any case, when a final methodology (or methodologies) is agreed, we could then consider more advanced or complex channel models. It is understood that channel models are a simple, discrete representation of realistic radio propagation conditions observed in the field, and therefore are not a perfect representation. We need to select the set of channel models with careful consideration of the  trade offs between selecting a representative channel model (as typically observed by the UE in the field) and its complexity.
· SCME UMi and UMa channel models shall be used for methodology comparison.

· NIST channel model is not ruled out, but before it can be used, more information on the AoA values would need to be provided. After RAN4#63 NIST needs further work to prove it can be used.
· Isotropicity properties of inherent average isotropic based channel models need to be provided for next RAN4 meeting.
7.  [Agreed] Channel model validation: Determine how the selected channel models will be applied to each methodology in order to yield comparable results.

· Once the channel model is agreed, then it’s necessary to ensure that the validation process is perfectly described to avoid uncertainties when comparing the outputs of several methods. The validation procedure is agreed in R4-123526.

· It is encouraged that companies behind any given method present contributions describing how the validation of their methodology should be realized.

· And interested companies are encouraged to submit contributions on channel model validations to the maximum extent based on agreed channel models.
8. Simulations on MIMO performance: Initial work has been presented on expected MIMO performance for reference antennas and devices. More tests under the same channel conditions agreed for channel model verification are necessary with the aim to correlate both measured MIMO performance by different methods, with simulated results.
9. Methodology specific issues:

· 2-stage: UE self-interference in 2-stage needs to be further described. More experimental results are needed to ensure self-interference is properly captured, and issues with the UE estimations are covered.

· 2-stage: Accuracy/linearity/bandwidth considerations on UE measurements for radiation antenna pattern estimation need to be further described.

10. 
[Agreed] Absolute throughput figure of metric
8. Next RAN4 meetings

	Jan/Feb-2013

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4#66
	OR
	28 Jan - 01 Feb 2013
	Malta
	MT

	March-2013

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4-MIMO OTA AH
	OR
	First half of March
	TBD
	TBD

	April-2013

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4#66-BIS
	OR
	15 - 19 Apr 2013
	Chicago
	US

	May-2013

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4#67
	OR
	20 - 24 May 2013
	Fukuoka
	JP


9. Next deliverables
	Next meetings/ Contributions on: 
	RAN4#66
	AH TBD
	RAN4#66bis

	3D isotropicity description of 3D inherent channel models be fully characterized
	X
	
	

	Channel model definition of average isotropic properties
	X
	
	

	Agree on BS emulator settings – clarify instability issues observed
	X 
	
	

	SNR injection description inter-method and across methods
	X
	
	

	On the need of several UE orientations evaluation
	X
	
	

	IL/IT test campaign with agreements captured in previous sections
	X
	X
	

	MIMO OTA simulations
	X
	X
	X

	Self interference proved for all methods 
	X
	X
	X 

	MIMO OTA test plan defined
	
	
	X 


NOTE: timing for “Self interference” task may be revised at a later date.
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