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1. Introduction

This contribution updates the Way Forward document originally noted in [1] (containing agreements in RAN4#62bis) with agreements in RAN4#63 contained in meeting minutes [4].
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.

Track of pending actions updated (highlighted text) with the agreements in RAN4#63
Given the above remaining work, and despite the work is being run between the two groups in a joint effort, the following actions needs to be accomplished:
1. [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.
2. [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.

· Probe antennas that will experience the radio conditions at the centre of the chamber must be agreed in advance.
3. [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.
4. Reference Antennas and devices: Determine how the reference devices and antennas will be used to support parallel test and validation efforts
· Reference antennas for good/medium/bad together with reference devices should be shipped to all labs in order to allow early testing and validation.
· Way forward approved in R4-123516 set the basis for testing with the aim of comparison of methods.

5. 
[Agreed] Absolute throughput figure of metric
6. SNR range must be agreed. Discussions on SNR range are captured in approved minutes R4-123281Group welcome discussions based on testing activity for upcoming meetings.
7. Inter-lab inter-technique testing activity: Develop a deliverables timeline for both groups in order to prepare for the May and August RAN4 meetings. Work jointly between 3GPP and CTIA on inter-lab inter-method testing activity to accommodate 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.
8. Simulations on MIMO performance: Work on expected MIMO performance for reference antennas and devices under the same channel conditions agreed for channel model verification, with the aim to correlate both measured MIMO performance by different methods, with simulated results.
4.
Next RAN4 meetings
	Aug 2012

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

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

	oct-12

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4#64-BIS
	OR
	8 - 12 Oct 2012   
	 Santa Rosa
	US

	Nov-12

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN4#65
	OR
	12 - 16 Nov 2012   
	New Orleans
	US

	-12

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

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


5.
Proposal for deliverables
	Next meetings/ Contributions on: 
	RAN4#62bis Jeju
	RAN4#63 Prague
	RAN4#64 Tsing Tao
	RAN4#64bis Santa Rosa

	Channel model selection
	X
	
	
	

	Agree on BS emulator settings 
	X 
	
	
	

	Agree on BS antenna array config and its applicability for all methods 
	X
	
	
	

	SNR range for reference antenna testing
	
	X 
	X
	

	Description of testing process for channel model validation for each method 
	X
	X
	X
	

	Channel model validation
	
	X
	X
	

	Reference antennas and devices made available to all interested labs and methods leaders
	After Jeju meeting, well before Prague meeting
	X
	
	

	Reference antennas tested across all methods and validated channel models 
	
	X 
	X 
	

	Channel model impact on UE MIMO performance
	
	X 
	X 
	

	MIMO OTA simulations
	X
	X
	X
	X

	Self interference proved for all methods 
	X
	X
	X 
	X


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