[bookmark: _Toc374930449][bookmark: _Toc436619240][bookmark: _Toc451844170][bookmark: _Toc466346614][bookmark: _Toc466348847][bookmark: _Toc466352954][bookmark: _Toc472222521][bookmark: _Toc234299636][bookmark: _Ref399006623][bookmark: _Toc107399996][bookmark: _Toc118106256][bookmark: _Toc127815000][bookmark: _Toc175717711]TSG-RAN WG4 meeting #69	 R4-136794
San Francisco 11 – 15  November 2013	
		
Source:	Anite Telecoms Ltd, Motorola Mobility LLC, Intel Corporation, Satimo Industries, Light Squared 
Title:	Questions on the Decomposition Method
Agenda item:	8.3
Document for:	Discussion
1 Background
The Decomposition method [1] was first introduced during the RAN4#66 AH MIMO OTA, as an evolution of the 2-Channel method. During that meeting, several questions were raised. In subsequent meetings, i.e., RAN4#67 and RAN#68, the questions were unanswered. However, during RAN4#68 documents [2] – [8] were submitted, and the method claimed fulfillment of the MIMO OTA pre-requisite criteria ABCD. Further, during RAN4#68BIS, similar documents [9] – [15] were submitted. Since, several of the questions have been unanswered, we request the proponents of this methodology to provide answers to the questions below for the group to better understand the capabilities and limitations of the decomposition method.   
2 Questions on the Decomposition Method

1. Validity of the method:
a. What is the mathematical basis for the operation of the decomposition method, particularly is this equation valid:


b. Please point to any technical literature referring to the linear nature of the above process
c. Please provide detailed system simulations to prove that this linear equation is used in the design of receivers. Please validate these system simulations with the theoretical framework.
d. If this is a simplification to suite only this method, please state under what condition this simplification is valid.
e. Please provide a mathematical proof to demonstrate the above simplification is valid. 

2. Channel Model:
a. The channel model is created specifically to fit the decomposition method. Please motivate why there should be a model that is an abstraction of an implementation. 
b. What are the connections, if any, to reality, and demonstrate the conditions where this model could be valid. 
c. Please provide any channel measurement data to support the above (question 2b) validation
d. What is the relation to the other non-spatial channel models: Short Delay Spread Low Correlation and the High Delay Spread Low Correlation models?
e. What is the relationship of the antenna to the channel model in the case where the channel model is an identity matrix? 
f. The method can never achieve 100% throughput based on the fact that at some constellation positions the antennas would not receive any signals. How can this be justified?
g. Define the capability/flexibility of decomposition method to emulate channel models defined on section 8 of TR 37.977, and other spatial channel models, i.e. WINNER, AAU, custom, etc.

3. Implications of the channel model and the method:
a. Please justify how a method can be used for MIMO qualification when the antenna performance is disconnected from the spatial channel model. 


4. Applications of the decomposition method:
a. How decomposition method can handle Polarization discrimination? 
b. Can the method be applicable to Active Antenna Systems (AAS)?
c. Please provide either a theoretical framework or practical data to prove the above
d. Indicate if there’s a precedent in certification bodies, where a single vendor test methodology with unique features, and generating results that are approximations from other test consolidate methodologies was accepted as part of the certification process.
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