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1. Introduction

On the Study item “Measurement of Radiated Performance for MIMO and multi-antenna reception for HSPA and LTE terminals” the measurement campaign is now reaching completion, and further planning is needed on the issues to address to allow RAN4 to move forward towards completion, and how to manage those issues within RAN4.  
This document indicates the highlight the issues and how these plan to be addressed by MIMO OTA experts, as agreed offline during RAN4#60bis. 
2. Way Forward
This section describes the proposed way forward.

Comparison of key parameters used for tests
The goal of the comparison is to achieve:

· Repeatability: Understand differences between different chambers doing the same method for same devices

· Differentiation: Understand differences between different test methods for the same devices

Proposal:  

· Each test lab reports the tests performed so far, in the reported format as in [1].
· A comparison of the test configurations and results between labs using same method and different methods is performed.
· Understand whether we can do some grouping of configurations and results, and what that grouping looks like.
· Where Umi or UMa are not used, channel model description should be stated explicitly in spreadsheet.

· A new column in the spreadsheet is required to indicate how much of sphere has been measured. Nokia will take care of that in discussion.

· The following companies are responsible for results collection, and will lead discussion to provide a consolidated comparison of the results for the indicated method below:

· Full anechoic: Nokia/Elektrobit

· Simple-anechoic: Rohde & Schwarz

· Reverb: Bluetest

· 2-stage: Agilent

· General comparison: Ericsson

· Documents from the above companies will be provided for San-Francisco meeting with observations.
· Verify which parameters which make an impact to the relative ranking and qualification of devices.
· Some key parameters to compare are:

· Number of blocks, channel parameters, power control range, power step, throughput threshold etc.)
· Test time

· BS antenna configuration parameters
· Call box details:

· All test labs shall report the current manufacturer, firmware version of the call box used

· For each call box, a threshold shall be established to determine the offset (against several call boxes, and against firmware versions of the same type)

Standardizing key parameter values

If further additional tests are required to be performed, key parameter values based on what we learnt from the comparison shall be standardised. In any case this work should be done as part of any future work item. Overlapping activities in CTIA can be observed in order to standardize the test cases.

As part of this, use a set of reference antennas connected to a known UE(s) to validate the ability of methods to differentiate what we expect to be good vs. bad performance. In [2] a set of reference device antennas is proposed. 
Identification of uncertainties
Identify the components that contribute to measurement uncertainty, and how they impact the measurement result (particularly when trying to realize the channel model). Further analysis shall be performed during the WI phase. 


Proposal:

· The proposed table below shall be filled

	Uncertanity 
	Description
	Potential Impact
	Simulation / Measurement results available (Ref.)

	
	
	
	

	
	
	
	


Transmission modes
The particular transmission modes that would be used to verify the multi-antenna UE radiated performance are still to be decided. However, also UE support needs to be considered, i.e. a terminal that does not support MIMO or Tx diversity mode of operation needs to be testable. The single Tx antenna OTA method does not verify the correlation coefficient of the antennas, so this needs to be considered also for Rx diversity. Assumption is that test system capable of doing MIMO would be capable of doing test for downlink single stream and single Tx antenna operation with Rx diversity in UE. Need to analyse results for MIMO first, and can then decide if we need to do something additional for the other Tx modes.
3. Proposal

It is proposed that the above Way Forward is approved by RAN WG4. 
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