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Background

Two-Stage MIMO OTA methodologies were being accepted to form part of feasibility studies for HSPA/LTE SIMO/MIMO OTA study item. The main characteristics of Two-Stage methodologies is that legacy anechoic chamber can be reused to obtain DUT antenna radiation patterns, and then followed by second stage whereby conductive measurement will be performed to derive the final figure of merit for the DUT. There are two candidate solutions currently being proposed as given in [1][2] and [3], respectively. 

However, there were concerns raised in the last few RAN4 meetings on the feasibility, validity, suitability, etc. for the Two-Stage methodologies. 

In this contribution, we would like to propose some way forward on the Two-Stage methodologies. 
Discussion

Based on [5], MIMO OTA measurement methodologies can be classified into three main categories: Anechoic, Reverberation and Two-Stage methodologies. 

One of the major concerns about Two-Stage methodologies is the use of UE special function in order to derive the final FOM such as throughput. Our view is that such special function should be further clarified and should be standardized as much as possible, as well as implementation independent and cost effective as this involves large quantity of devices of different made and model. Furthermore, this is also to allow the test house to conduct the certification in a clear, transparent and unambiguous way. 

Note also that it was captured in [4] that:

4.3
High Level Requirements
NOTE 3
“UE special function to measure antenna pattern is not desirable for MIMO OTA purposes.”
However, as shown in [2], it will be unfair at this stage to exclude Two-Stage methodologies given that there are some operators interested in the methodologies. Therefore, as a way forward, we propose to use the LTE SIMO/MIMO OTA measurement campaign (which is currently on-going) to gain more insights into the methodologies. 

Proposal 1: A set of test plan should be produced as soon as possible, and fully aligned with Anechoic and Reverberation chamber methodologies. 

Furthermore, the Two-Stage methodologies should be further explained in detailed in subclause 6.3 as in [4]. To avoid further confusions, it is proposed to remove the wording of “Multi-Stage” because technically speaking there are only two main measurement stages in the proposed methodologies. This is highlighted below:
==========================  Abstract from [4] ======================================

9.1
Comparison of Candidate Methodologies

The candidate methodologies for MIMO OTA can be broadly classified into 3 categories:
1) Anechoic Chamber 

2) Reverberation Chamber

3) Multi-stage Method

It is recognized that the content of the table is preliminary and based on currently available information. Many of the attributes of the candidate methodologies require further study/proof and are subject to change.
	Attribute
	Reverberation Chamber
	Anechoic Chamber Based
	Multi-stage methods

	
	RC 
	RC + CE
	Single Cluster
	Ring
	2 channel method
	2 stage method7
	Antenna method 6


==========================  Abstract from [4] ======================================

Finally, a separate subclause following the subclause 6.3 in [4] should be created to accommodate the Two-Stage Methodologies. 

Proposal 2: The two-stage methodology proponents should provide similar TPs compared to Anechoic and Reverberation chamber methodologies
Alternatively, the two-stage methodologies should be removed from [4] at this moment in time until proposal 1 and proposal 2 can be fulfilled. However, this could be contentious as pointed out in [2]. 
Conclusion
In this contribution, we proposed some way forward on the Two-Stage methodologies in order to progress the MIMO OTA SI. This is summarized below:
· Test plan should be created for two-stage methodologies in order to participate in the LTE SIMO/MIMO measurement campaign and for the methodologies comparison process,

· Two-Stage methodologies should be described systematically in the same details as other methodologies to provide maximum transparency,  

Alternative:

· Remove Two-Stage methodologies from TR 37.976. 

Proposal: RAN4 to decide based on the above proposals.
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