
3GPP TSG-RAN WG4 #62
R4-120575
6th – 10th February, 2012
Dresden, Germany
Agenda item:
8.6
Source: 
Bluetest

Title: 
 TP for TR 37.976: Adding Conclusions from the LTE MIMO Round Robin Measurement Campaign
Document for:
Approval

Introduction 

During the RAN#54 meeting a revision of the Study Item “Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals” [FS_HSPA_LTE_measRP_MIMO_multi-antenna] was approved. The Study Item is now planned to reach 100 % completion in February 2012. During the remaining time RAN tasks RAN4 to focus on and prepare conclusions for the Study Item for RAN#55, by adding text to clauses 9 and 10 in TR 37.976 [1].
This text proposal aims to address the request from RAN by providing the most important conclusions from the LTE MIMO Round Robin measurement campaign for the reverberation chamber methodology. The conclusions are based on Bluetest learning outcomes captured in [2].
It is expected that the conclusions and recommendations for the SI are further elaborated during the RAN4 #62 meeting.
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9.1.1
Definitions of rows in the table
Setup

Major components: List of main hardware components required

Number of probe antennas: self-explanatory

Operating bands

Supported bands: Which frequency bands does the method support (TS 36.101, TS 25.101)

Bandwidths supported: HSPA/LTE: Does the method support at least 20 MHz

Channel Modelling

2D/3D: ability of method to support 2D/3D modelling of environment

Number of clusters: number of taps/multipath components supported by method. This determines how ‘spread out’ the arriving signal is spatially.

Power angular spectrum per cluster: Types of power angular (azimuth) spectrum distributions supported by method. The distributions should be settable for each cluster.

Angular spread: Ability to set the amount of angle spread. This determines how ‘spread out’ the arriving signal corresponding to each cluster is spatially.

Power Delay Profile: Types of power delay profiles supported. Ability to control the powers and delays of each of the clusters.

Delay spread: ability to support different delay spreads.

Doppler shift: types of Doppler spectra that can be supported. This determines the frequency domain (and by duality, the time domain) characteristics of the wireless channel emulated.

Supported channel models: channel models supported by method.

Controllable spatial characteristics of BS antennas:  ability to set the spatial correlation of the BS antennas.

XPR: Cross-polarization ratio values supported.

Other MIMO OTA attributes

Supported 3GPP transmission modes: self-explanatory. Refer to [7].

Ability to control interference direction: ability to model the direction from which interference arrives

SNR control: Explicit SNR, Implicit SNR 

DUT size constraints: range of DUT size supported. (quiet zone dependency on channel model and number of antennas)

Measurements and Results

Supported FOM (subclause 5.1): The figures of merit listed in subclause 5.1 that are supported. Does the method provide any other enhancements to the FOM measured?

Demonstration results available: Are demonstration results available?

System/Hardware Details

Calibration equipment/method: list of main equipment required for calibration of system with some insight into the calibration approach.

Use this method in SISO OTA: Can this same method be used in SISO OTA too?

Re-use potential existing SISO OTA systems: Can this method be re-used in existing SISO OTA systems?

Other considerations

Requires non-intrusive test mode for antenna pattern measurement: Does the method require a special mode (hardware/software capability) in the UE to make antenna pattern measurements

Throughput measurement method: Are the throughput measurements made over the air or in a conducted setup?

9.2
Conclusions from the MIMO LTE Round Robin Measurement Campaign

This sub clause captures the most important learning outcomes from the LTE MIMO Round Robin measurement campaign.
9.2.1
Reverberation Chamber Methodology
· It is possible to assess the overall data throughput performance and obtain a clear ranking of LTE MIMO enabled devices by performing MAC layer throughput measurements in the reverberation chamber.
· The reproducibility of the results obtained by measurements in different labs utilizing the reverberation chamber methodology is observed to be within +/- 0.5 dB. This indicates that there is a good agreement between reverberation chamber labs, which further supports the feasibility of this methodology.
· The temporal parameters of the SCME Urban Micro and Urban Macro channel models can be implemented with the reverberation chamber based methodology and a channel emulator. The results obtained when using these channel models align within +/- 0.5 dB with at least one of the anechoic chamber based methodologies for all the 7 Round Robin devices for which there was comparable data, as well as with the 2-stage methodology for some of the tested devices.
· The host computer interference has a significant impact on the performance of laptop mounted equipment.















