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1. Introduction
In TSG RAN#61 the following way forward was agreed in [1,2]:
1. Approve the final test plan/procedure for Reverberation chamber method using NIST channel model and using channel emulator with short delay spread low correlation channel model  
2. Approve the final test plan/procedure for anechoic chamber method with multi-probe configuration using SCME UMa/UMi channel models
3. Perform further harmonization of the 2 above methods in order to avoid differences between these 2 methodologies in the decision of what is a “good” or “bad” device from the radiated receiver performance perspective.
4. Progress of work to verify if one or more additional methods meet the ABCD criteria (as well as finalization of respective test plan/procedure and perform further harmonization with above methods in order to avoid differences in the decision of what is a “good” or “bad” device from the radiated receiver performance perspective).
It was also agreed that the completion and closure of the work item does not require the completion of task 4. This document examines the aspect of harmonization and provides a view on the procedure for harmonization. 
2. Status of the methodologies
MIMO OTA in Phase 1 has considered the following methodologies:
· Multi-probe based on the Anechoic Chamber (AC) setup with UMa and UMi channel models
· 2 Stage Approach with Correlation based UMa and UMi channel models
· Reverberation Chamber (RC) with NIST, Short-Delay Spread and Long-Delay Spread channel models
· Decomposition approach with modified UMa and UMi channel models
A set of criteria, commonly known as ABCD [4,5] was agreed, and set as preconditions for the start of the harmonization process. As stated in [1], the table below summarizes the methodologies currently in the harmonization phase [2] and the applicable conditions for the methods as stated in [2].
	
	AC Multi-probe method
	RC with Channel Emulator
	Standalone RC

	Channel Models
	SCME UMi
	Short Delay Spread
	NIST

	
	SCME UMa
	
	


Table 1 Methodologies and the applicable channel models considered for harmonization.
Other methods and conditions may be considered if they can satisfy the ABCD pre-conditions. 
3. Harmonization Approach
For a successful harmonization it is required that the following principles are generally accepted by the MIMO OTA group before the start of the harmonization process:
· Goals of harmonization
· Metrics used during harmonization
· Thresholds for harmonization
· Test Conditions considered for harmonization
· Propagation Environment Conditions for harmonization
· Outcomes of harmonization
· Reporting the harmonization 
Goals of harmonization: As a result of harmonization for every test condition there is a single set of minimum accepted criteria. These criteria are independent of the method used to test the condition. Harmonization should not result in separate criteria for each and every methodology for the same test condition. Potential outcomes of harmonization are illustrated in Figure 1, where TC1 .. TCn represents Test Conditions. Later in the contribution we discuss these different outcome options more in detail.TC1
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Figure 1 the possible outcomes from the harmonization process. The goals of this process should result in the left condition. Partial harmonization can happen as in the middle figure. The harmonization process is not to result in the condition shown in right hand figure.
Metrics used during harmonization: Throughput shall be the used metric for harmonization. Any other metric shall be derived based on the throughput. 
Thresholds for harmonization: The same throughput threshold shall be used for harmonization for all test conditions/test points. In order to ensure that the results of the harmonization are useful, additional parameters should be considered:
· Maximum allowable ripple 
· Maximum Deviation of the slope of the curve at/from the threshold 
· Single Shift parameter for all test conditions (may be applicable for some methodologies)	
Test Conditions for harmonization: During RAN4#68BIS, the group should identify a list of test conditions that shall be used for harmonization. The test conditions, described in Annex E of [3] shall be called TC1 …. TCn. Examples of test conditions are listed in the table below. As the first step, the group can choose a subset of test conditions and a set of test points are identified for each test condition during the harmonization process. 
	Reference 
	DUT Type and Dimensions
	Usage mode
	Testing Conditions
	DUT Orientation Angles

	TC1
	Handset, any size
	Data mode screen up flat
	YZ plane
	Ψ=0; Θ=90; Φ=0

	TC2
	Handset width < 56 mm
	Data mode portrait
(DMP)
	Left and Right hand narrow DUT phantom
	Ψ=0; Θ=45; Φ=0

	TC3
	Handset 56 mm < width < 72 mm
	Data mode portrait
	Left and Right hand PDA phantom
	Ψ=0; Θ=45; Φ=0

	TC4
	Handset width > 72 mm
	Data mode portrait
	Free space
	Ψ=0; Θ=45; Φ=0

	TC5
	Handset, dimensions FFS
	Data mode landscape (DML)
	Free space DML
	Ψ=90; Θ=45; Φ=0 – left tilt
Ψ=-90; Θ=45; Φ=0 – right tilt

	TC6
	Handset width < 56 mm
	Talk Mode (TM)
	Left and right hand narrow phantom
	Ψ=60; Θ=6; Φ=-90 – right side


	TC7
	Handset 56 mm < width < 72 mm
	Talk Mode (TM)
	Left and right hand PDA phantom
	Ψ=-60; Θ=-6; Φ=90 – left side

	TC8
	Handset width >72 mm
	Free Space TM
	
	

	TC9
	LME
	Free space with ground plane phantom
	XY plane
	Ψ=0; Θ=0; Φ=0

	TC10
	LEE
	Free space
	XY plane
	Ψ=0; Θ=0; Φ=0



Table 2 List of test conditions along with their use cases. All of these conditions or subset of conditions can be applicable for the harmonization process.
[bookmark: _GoBack]Propagation Environmental conditions considered for harmonization: There has to be minimum agreed propagation conditions for the harmonization process. All agreed models SCME UMa, SCME UMi (section 8), and NIST and Short delay spread (Annex C) for RC shall be considered for the harmonization process. Since, the short delay spread and the SCME UMi channel models share the same temporal characteristics; the harmonization might be conducted across these two channel models. 
Outcomes of harmonization: The following outcomes are possible as a result of the harmonization process. 
1. It is possible to obtain a single minimum requirement for the all the test conditions TC1 .. TCn. This is the case where the harmonization across the methods has been completely successful. This is shown in Figure 2.
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Figure 2 This is a successful outcome of the harmonization process where all test methods can have met the single minimum requirements set for all test conditions.
2. For a subset of test conditions TC1 .. TCm (m < n), there is a successful alignment of methodologies, while for other test conditions TCm+1 .. TCn, harmonization is not possible. In such a case, the test conditions TC1-TCm can be harmonized and tested in both methodologies. A review of test conditions TCm to TCn shall determine their applicability in line with the work item goals and a single methodology is selected for those test conditions. This condition is shown in Figure 3. 
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Figure 3 In this condition a subset of test conditions are applicable to all methodologies while another set of condition (deemed applicable according to the work item description) is only tested in one methodology. This could be a likely outcome of the harmonization process. This is also a desirable outcome.

3. Figure 5 shows a case where it is not possible to harmonize the methods. This is an undesirable outcome as it would require more than one test method to be used in the device certification. Furthermore, in practice it would also mean test method dependent UE minimum requirements.  If RAN4 finds out that this is the only possible outcome after trying to harmonize the methods, RAN4 should try to either select a method or asking 3GPP RAN guidance for selecting one method for setting the UE minimum requirements. 
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Figure 5. The test conditions are uniquely applicable to certain methodologies, or each methodology has a set of minimum requirements. This means that harmonization is not possible and standard 3GPP procedures should be followed.
Reporting the harmonization: The results of harmonization can be summarized in the following table:
	Test Condition
	Applicable Environment Conditions
	Minimum  Requirements
	Applicable Methodologies
	Notes

	TC1 .. TCm
	UMi/ Short Delay Spread
	
	Methodology A
Methodology B
	

	TCm+1, TCm+2, TCm+d 
(m+d < n)
	UMi or Short Delay Spread
	
	Methodology A
	Methodology B is not applicable for these conditions

	TCm+d .. TCn
	NA
	NA
	NA
	These conditions are not considered relevant



Table 3 Final reporting of the harmonization process based on the test conditions. It could be that some conditions are harmonized while others are not applicable for some methodologies.
4. Conclusions
Harmonization is an important process and it is very important to ensure that the principles are agreed so that the harmonization is successful. The goals of harmonization should be to have a single requirement for each test conditions. Harmonization should not be approached with the aim that every method shall have its own minimum requirement for each test condition. The threshold(s), metrics, applicable test conditions, and the applicable environment conditions shall be agreed at the start of the harmonization process in order to achieve a successful harmonization. 
It is proposed to document the agreements in a separate Tdoc for RAN4 endorsement as an outcome of RAN4 #68bis.
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