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1
Introduction
This document is presented to provide a text proposal for TR 37.977 [1] on single cluster channel models based on the SCME UMi and UMa channel models.
2
Summary
At the RAN4 #63 meeting in Prague, the text proposal for the set of baseline channel models based on the SCME UMi and UMa channel models was agreed in [2]. This text proposal provides a set of single cluster channel models for consideration that may be used for the purpose of MIMO OTA performance testing for the MIMO OTA Work Item Technical Report, TR 37.977. The single cluster models included in this proposal allow for evaluation of larger devices and to, possibly, provide for a lower complexity approach. The concept of the single-cluster models is already introduced in the existing content of TR 37.977 in clause 6.3.1.1.
The study item technical report in [3] contained the definition of a set of single cluster models in clause 6.2. The single cluster model was defined with AoAs = [0 0 0 0 0 0] degrees.  This is actually a problematic case as it locks all like-angle sub-paths together with identical Doppler, which results in a breakdown of the model.

At the RAN4 #68bis meeting in Riga, a contribution was presented concerning the stationarity and ergodicity of geometry based channel models in [4]. In this contribution, an unexpected randomizing effect of specifying starting phases for the single cluster channel model was discussed.  This issue is observed in the Vertically polarized model and the Dual polarized model when all AoAs=0. The contribution recommended a fix for the Single Cluster scenario by dithering the AoAs slightly.  When this is done, the performance of the Vertically polarized model and the Dual polarized model are approximately equivalent. It is proposed to dither the AoAs slightly in the single-cluster model proposed herein in accordance with the guidance in [4]. The resulting angle spread after dithering increases from 35.00 to 35.02 degrees, which is not significant, however the results in [4] indicate that the models now perform as expected.
This contribution provides the details of the single cluster models in Annex C which allows for the introduction of additional channel models for consideration. The existing text proposal agreed for Annex C have been formatted in a manner that does not easily allow for the addition of alternative channel models. It may be more appropriate to change the header level for each channel model under consideration within the main header levels in C.2. If so, the header for C.2 should be renamed to be more generic and the exisitng title would move to C.2.1.
3
Proposal

It is proposed to approve the text proposal for TR 37.977 on single cluster channel models. It is also proposed to agree to the suggestion to restructure Annex C to conveniently allow for the addition of channel models.
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<< Unchanged content omitted >>
C.2.X
Single Cluster Channel Models with Multi-Path Based on SCME
The following channel models may be used in the evaluation of MIMO OTA performance when using a single-cluster configuration. The single cluster channel models have been included as an alternative for evaluation of larger devices and to provide for a lower complexity approach. They are based on the SCME channel models defined in clause 8.2.
The following Single-Cluster model is based on the original SCME Urban Micro-cell model with a set of dithered AoAs around zero degrees and added XPR values, Direction of Travel, and Velocity
Table C.2.X-1: Single spatial cluster model with multi-path based on SCME urban micro-cell channel model
	Single Spatial Cluster Model with Multi-path based on SCME Urban micro-cell

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

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

	2
	285
	290
	295
	-4.3
	-6.5
	-8.3
	14.1
	-1

	3
	205
	210
	215
	-5.7
	-7.9
	-9.7
	50.8
	1

	4
	660
	665
	670
	-7.3
	-9.5
	-11.3
	38.4
	-2

	5
	805
	810
	815
	-9.0
	-11.2
	-13.0
	6.7
	2

	6
	925
	930
	935
	-11.4
	-13.6
	-15.4
	40.3
	-3

	Delay spread [ns]
	294

	Cluster AS AoD / AS AoA [(]
	5 / 35

	Cluster PAS shape

	Laplacian

	Total AS AoD / AS AoA [(]
	18.2 / 35

	Mobile speed [km/h] / Direction of travel [(]
	30/ 120

	XPR
NOTE: V & H components based on assumed BS antennas
	9 dB


	Mid-paths Share Cluster parameter values for: 
	AoD, AoA, AS, XPR


The following Single-Cluster model is based on the original SCME Urban Macro-cell model with a set of dithered AoAs around zero degrees and added XPR values, Direction of Travel, and Velocity. 
Table C.2.X-2: Single spatial cluster model with multi-path based on SCME urban macro-cell channel model
	Single Spatial Cluster Model with Multi-path based on SCME Urban micro-cell

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

	1
	0
	5
	10
	-3.0
	-5.2
	-7.0
	82.0
	0

	2
	360
	365
	370
	-5.2
	-7.4
	-9.2
	80.5
	-1

	3
	255
	260
	265
	-4.7
	-6.9
	-8.7
	79.6
	1

	4
	1040
	1045
	1050
	-8.2
	-10.4
	-12.2
	98.6
	-2

	5
	2730
	2735
	2740
	-12.1
	-14.3
	-16.1
	102.1
	2

	6
	4600
	4605
	4610
	-15.5
	-17.7
	-19.5
	107.1
	-3

	Delay spread [ns]
	839.5

	Cluster AS AoD / AS AoA [(]
	2 / 35

	Cluster PAS shape
	Laplacian

	Total AS AoD / AS AoA [(]
	7.9 / 35

	Mobile speed [km/h] / Direction of travel [(]
	30/ 120

	XPR
NOTE: V & H components based on assumed BS antennas
	9 dB


	Mid-paths Share Cluster parameter values for: 
	AoD, AoA, AS, XPR
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