
TSG-RAN WG4 Meeting #68bis
R4- 135378
Riga, Latvia, October 7th – 11rd, 2013
	Title:
	On the implementation of correlation based model for MIMO OTA testing

	Source:
	Intel Corporation, Anite Telecoms Ltd

	Agenda Item:
	8.3

	Work Item:
	HSPA_LTE_measRP_MIMO-Perf

	Release:
	12

	Document for:
	Discussion


1.
Abstract
This document presents some consideration regarding the implementation and use of correlation based implementation of the SCME channel model for MIMO OTA testing.
2.
Introduction
During the RAN 4 meeting in Barcelona 2013 [1] was presented for approval signed by a large number of companies. The presented document included a brief description of a method to convert the spatial SCME channel model with geometric implementation to an isotropic model with correlation based implementation so that it is suitable for us in reverberation chamber. At the meeting there were questions raised about group’s understanding of the mathematical description and a request for further investigation due to the complexity of the matter. Shortly after the meeting Intel requested clarification on the mathematical assumptions and description. These are outlines in the next section

Questions regarding [1]
From contribution R4-134271, some questions arise.

The channel model is defined as a combination of the SCME temporal components ([image: image2.png]B ()



) and the isotropic channel introduced, as a model, by the Reverberation chamber ([image: image4.png]


): 
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(1)

Note that the notation is changed so that it matches with the initial notation presented in the contribution. 

The cross-correlation term is then calculated as [image: image8.png]E Ry (£) Ry ()]



; this is done using the above equation (1) as shown in Eq. (2) below:
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(2)

The above equation can be treated as:
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(3)

where, it can be considered that [image: image14.png]


and [image: image16.png]


 are independent processes with mean different to 0, so that:


[image: image18.png]E Ay |E (4] =0

E [Ap, (4ag)"|




(4)

In the contribution R4-134271, it is stated: “Using the fact that the relay antennas are uncorrelated”. Thus the expression (2) is expressed as:
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(5)
Intel requests that following questions are addressed:

· How do you reach from (2) or (3) to equation (5)?

· What are the assumptions for (2) or (3) to become (5)?

· In the consideration that [image: image21.png]E[age® @ (ho® @) ] =0



, does that means that each of the realizations of [image: image23.png]B ()



 is uncorrelated for any relay [image: image25.png]


? Which is the relation between this and the reverberation chamber propagation’s conditions?
Discussion

We think that addressing such potential ambiguity of assumptions is essential for the understanding of the proposed channel model. We also kindly request, that the authors correct multiple notation discrepancies. 
On a bit higher level we request that a reference implementation is provided for comparison similar to the existing reference SCME Matlab implementation. As a minimum we believe that a reference test scenario must be defined along with reference graphical and tabulated output results of the simulation.

Since this is neither a 3GPP approved nor a peer reviewed channel model we recommend the authors submit this definition to the corresponding bodies for proper validation. Please consider the following rough table presenting the state of the two channel models:
Table 1 - Various considerations for the two models

	Item
	SCME geometric based
	Isotropic correlation based model from [1]

	3GPP Approved
	Yes [2]
	No

	IEEE Peer reviewed
	Yes (list of publications: http://www.ist-winner.org/publications.html)
	No

	Based on measurements
	Yes
	No

	Reference implementation
	Yes
	No

	Reference results
	Yes
	No

	Generic
	Yes
	Specific for one methodology

	Includes spatial information
	Yes
	No

	Includes temporal information
	Yes
	Yes

	Commonly available from equipment vendors
	Yes
	No


 Having in mind Table 1 above we believe our recommendations should be taken into consideration before this channel model is advanced for MIMO OTA testing.
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