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1. Introduction

3GPP TR 37.977 [1] defines the channel models that should be used for validation of MIMO OTA measurement methodologies. Currently, TR 37.977 includes the 2D SCME UMi and UMa channel models in the main body. The definition of three 3D isotopic models was discussed and approved in RAN 66, April 2013 Chicago, and included in 3GPP TR 37.977 in the Annex C.

Following the meeting in Chicago, significant progress has been made on understanding the capabilities of these channel models. The 3D isotropic channel models were approved to pass the pre-requisites ABCD during RAN4#68 [2]. The test plan has been defined for the methodologies implementing these channel models [3]. In addition, in [4] key operators highlight the relevance and usefulness of these channel models for MIMO OTA evaluation.
This text proposal to TR37.977 [1] updates Annex C with general clarifications, in order to reflect the significant progress during the latest meetings.
This contribution has been made in co-operation with EMITE, a manufacturer of MIMO OTA test equipment.

2. Proposal
Based on the above discussion, it is proposed to approve the text proposal below.
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********************** Start of text  proposal for TR 37.977 ****************************
Annex C:
Other Environmental Test Conditions
C.1
Scope

This annex contains non standard channel models. Standard channel models are described in Clause 8.2.

C.2
3D Isotropic Channel Models

This clause defines three 3D isotropic channel models. One of the models is based on the NIST channel model and two of the models are based on the temporal aspects and base station correlation properties of the SCME UMi and SCME UMa channel models.

The proposed 3D isotropic channel models are an attempt to model the properties of the reverberation chamber which has been shown to represent a statistically isotropic  environment provided sufficient averaging is performed using mode stirring. The instantaneous conditions within the reverberation chamber are not isotropic. These conditions have been shown to be able to verify the radiated OTA performance of MIMO devices, accurately reflect a realistic MIMO OTA performance, distinguishing UEs of “Good” and “Bad” multi-Rx antenna OTA performance and offer good reliability, repeatability and acceptable level of measurement uncertainty. Thus these conditions have been shown to be relevant and useful for MIMO OTA performance evaluation.
The following 3D isotropic model is based on the PDP and base station correlation of the SCME Urban Micro-cell model with isotropic AoAs and modified XPR values and Velocity.

Table C.2-1: Short delay spread low correlation channel model

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [(]
	AoA1

	1
	0
	5
	10
	-3.0
	-5.2
	-7.0
	6.6
	Average isotropic1

	2
	285
	290
	295
	-4.3
	-6.5
	-8.3
	14.1
	Average isotropic1

	3
	205
	210
	215
	-5.7
	-7.9
	-9.7
	50.8
	Average isotropic1

	4
	660
	665
	670
	-7.3
	-9.5
	-11.3
	38.4
	Average isotropic1

	5
	805
	810
	815
	-9.0
	-11.2
	-13.0
	6.7
	Average isotropic1

	6
	925
	930
	935
	-11.4
	-13.6
	-15.4
	40.3
	Average isotropic1

	Delay spread [ns]
	294

	Cluster AS AoD / AS AoA [(]
	5 / Average isotropic1

	Cluster PAS shape
	3D uniform

	Total AS AoD / AS AoA [(]
	18.2 / Average isotropic1

	Mobile speed [km/h] 
	3, 30

	XPR2
	0 dB

	NOTE 1:
The angles of arrival are said to be Average Isotropic when the incoming field satisfies the Isotropy requirements established in [16].
NOTE 2:
V & H components based on assumed BS antenna array configurations in Clause 7.2. 


The following 3D isotropic model is based on the PDP and base station correlation of the SCME Urban Macro-cell model with isotropic AoAs and modified XPR values and velocity.

Table C.2-2: Long delay spread high correlation channel model
	Cluster #
	Delay [ns]
	Power [dB]
	AoD [(]
	AoA [(]

	1
	0
	5
	10
	-3
	-5.2
	-7
	82
	Average isotropic1

	2
	360
	365
	370
	-5.2
	-7.4
	-9.2
	81
	Average isotropic1

	3
	255
	260
	265
	-4.7
	-6.9
	-8.7
	80
	Average isotropic1

	4
	1040
	1045
	1050
	-8.2
	-10.4
	-12.2
	99
	Average isotropic1

	5
	2730
	2735
	2740
	-12.1
	-14.3
	-16.1
	102
	Average isotropic1

	6
	4600
	4605
	4610
	-15.5
	-17.7
	-19.5
	107
	Average isotropic1

	Delay spread [ns]
	839.5

	Cluster AS AoD / AS AoA [(]
	2 / Average isotropic1

	Cluster PAS shape
	3D uniform

	Total AS AoD / AS AoA [(]
	7.8 / Average isotropic1

	Mobile speed [km/h]
	3, 30

	XPR2
	0 dB 

	NOTE 1:
The angles of arrival are said to be average isotropic when the incoming field satisfies the isotropy requirements established in [16].
NOTE 2:
V & H components based on assumed BS antenna array configurations in Clause 7.2.


The following 3D isotropic model is based on the NIST model with isotropic AoAs and added XPR values and Velocity. The cluster model described below is a simplification of the full model, where a continuous exponential decaying power transfer function with an RMS delay spread of 80 ns is obtained.
Table C.2-3: Isotropic model based on the NIST channel model

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [(]
	AoA [(]

	1
	0
	0.0
	N/A
	Average isotropic1

	2
	40
	-1.7
	N/A
	Average isotropic1

	3
	120
	-5.2
	N/A
	Average isotropic1

	4
	180
	-7.8
	N/A
	Average isotropic1

	5
	210
	-9.1
	N/A
	Average isotropic1

	6
	260
	-11.3
	N/A
	Average isotropic1

	7
	350
	-15.2
	N/A
	Average isotropic1

	Delay spread [ns]
	80

	Cluster AS AoD / AS AoA [(]
	N/A / Average isotropic1

	Cluster PAS shape
	3D uniform

	Total AS AoD / AS AoA [(]
	N/A / Average isotropic1

	Mobile speed [km/h]
	1 

	XPR2
	0 dB 

	NOTE 1:
The angles of arrival are said to be average isotropic when the incoming field satisfies the isotropy requirements established in [16].

NOTE 2:
V & H components based on assumed BS antenna array configurations in Clause 7.2.


The parameters of the channel models are the expected parameters for the MIMO OTA channel models. However, the final channel model achieved for different methods could be a combined effect of the chamber and the channel emulator.

The Rayleigh fading may be implementation specific. However, the fading can be considered to be appropriate as long as the statistics of the generated Rayleigh fading are within standard requirement on Rayleigh fading statistics.
********************** End of text  proposal ****************************
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