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1. 
 Acronyms and Definitions

1.1.  Acronyms

	Acronym
	Defined as

	[AP]
	Access Point

	[BS]
	Base Station

	[COE]
	Coexistence

	[CON]
	Conformance

	[DAA]
	Detect and Avoid

	[DL]
	Downlink

	[DSO]
	Digital Sampling Oscilloscope

	[EIRP]
	Equivalent Isotropically Radiated Power

	[EMC]
	Electromagnetic Compatibility

	[ETSI]
	European Telecommunications Standards Institute

	[EUT]
	Equipment Under Test

	[INTD]
	Interoperability Device

	[IOP]
	Interoperability

	[LDC]
	Low Duty Cycle

	[LNA]
	Low Noise Amplifier

	[MAC]
	Medium Access Control

	[MAPS]
	Multi-Axis Positioning System

	[MS]
	Mobile Station

	[OTA]
	Over the Air

	[PCA]
	Prioritized Contention Access

	[PCT]
	Protocol Conformance Testing

	[PRF]
	Pulse Repetition Frequency

	[PSA]
	Power Spectrum Analyzer

	[PSD]
	Power Spectral Density

	[PHY]
	Physical layer

	[QE]
	Qualified Equipment

	[RCT]
	Radio Conformance Testing

	[RE]
	Radiated Emissions

	[RPT]
	Radiated Performance Testing

	[SPC]
	Spectrum and Power Characteristics

	[SS]
	Subscriber Station

	[STA]
	Station

	[TP]
	Time-related Parameters

	[TPC]
	Transmit Power Control

	[TS]
	Test System

	[UL]
	Uplink

	[UWB]
	Ultra-Wide Band


1.2.  Definitions

Single radio standard device:

It is a device that implements one wireless technology only.

Multiple radio standard device:

It is a device that implements two or more wireless technologies which can operate simultaneously.

2. Executive summary
This deliverable describes the operational configuration of the test bed which will be used for the execution of the test procedures defined in Task 4.4. This document provides details on the specific solution taken by each laboratory for each of the test setups identified in D 4.5 WALTER Report on test bed architecture and specification [1].

This deliverable follows the structure of test categories and sub-categories defined in D 4.7 WALTER Test categories [2]. Each of the operational configurations identified here can be used for one or more than one test scenarios. The list of test scenarios supported by each setup is provided in D 4.5 [1] but has been included here as well for direct reference.
As some of the laboratories are not allowed to make their test setups public due to confidentiality issues, the three laboratories will be anonymously referred to as Laboratory 1, Laboratory 2 and Laboratory 3.
This deliverable contains the following chapters; the first one is the list of acronyms and definitions used in the document, the second one is the executive summary, the following sections contain the operational configurations for each of the test categories identified in WALTER and the final section is the list of reference documents.

3. Regulatory (REG)

This section focuses on all tests required to check whether devices meet the requirements established by different regulatory domains such as the European Union, USA, China, etc. This sub-section covers different test areas including Spectrum and Power Characteristics (SPC), Radiated Emissions (RE), Time-Related Parameters (TP), Detect and Avoid (DAA) and Electromagnetic Compatibility (EMC).

The following sub-sections identify the operational configurations for each of the sub-categories mentioned above.
3.1.  Spectrum and Power Characteristics (SPC)

This test sub-category deals with a number of tests intended to measure the spectrum and power characteristics of the EUT (Equipment Under Test).

3.1.1. ST_REG_SPC_001

This test setup covers the following test scenarios using a radiated configuration:

· TSID_REG_SPC_001 Operating bandwidth

· TSID_REG_SPC_002 Maximum value of mean power spectral density (PSD)

· TSID_REG_SPC_003 Maximum value of peak power

· TSID_REG_SPC_004 Transmit Power Control (TPC)

3.1.1.1. Operational configuration – Laboratory 1

Figure 1 shows the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 1 : ST_REG_SPC_001 – Laboratory 1

The test site employed is a semi-anechoic chamber (whose internal walls and ceiling are covered with radio absorbing material) with a metallic ground plane which simulates an ideal open area test site whose primary characteristic is a perfectly conducting ground plane of infinite extent.
The measurement antenna utilized in the previous configuration varies depending on the frequency range. From 30 MHz to 1 GHz for instance, a classical Biconical Log-Periodic Bilog antenna (Bilog hereinafter) is used. Above 1 GHz, waveguide horns are employed.
The positioner and table controller rotates the EUT in order to look for the position that maximizes the power received at the measurement antenna. This controller is also capable of modifying the measurement antenna height and rotating the antenna positioner in order to change the antenna polarization.
3.1.1.2. Operational configuration – Laboratory 2

Figure 2 shows the operational configuration employed by the Laboratory 2 for this test setup:
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Figure 2 : ST_REG_SPC_001 – Laboratory 2
The measurement antenna used is a diagonal dual-polarized waveguide horn.

3.1.1.3. Operational configuration – Laboratory 3
Figure 3 shows the operational configuration employed by the Laboratory 3 for this test setup:
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Figure 3 : ST_REG_SPC_001 – Laboratory 3
3.1.1.4. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_REG_SPC_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Meas. system
	PSA, LNA
	PSA, LNA
	PSA or DSO, LNA

	Meas. antenna
	Bilog and waveguide horns
	Waveguide horns
	Log, waveguide horns

	Antenna mast
	Antenna positioner:

· Configurable polarization

· Configurable height
	Antenna positioner:

· Configurable polarization

· Configurable height
	Antenna positioner

	EUT positioner
	Rotating table
	MAPS
	Rotating table

	EUT controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Positioner and table controller
	MAPS and positioner controller
	IOP device


Table 1: Comparison matrix for ST_REG_SPC_001
3.1.2. ST_REG_SPC_002

This test setup covers the following test scenarios using a conducted configuration:

· TSID_REG_SPC_001 Operating bandwidth

· TSID_REG_SPC_002 Maximum value of mean power spectral density (PSD)

· TSID_REG_SPC_003 Maximum value of peak power

· TSID_REG_SPC_004 Transmit Power Control (TPC)

3.1.2.1. Operational configuration – Laboratory 1

Figure 4 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 4 : ST_REG_SPC_002 – Laboratory 1

In this case, the spectrum analyzer is directly connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). 
When the EIRP (Equivalent Isotropically Radiated Power) values are required, the full characterization of the antenna along the entire frequency bands is needed.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and analyzer’s ports. 
3.1.2.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

3.1.2.3. Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.

3.1.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_REG_SPC_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Shielded chamber

	Measurement system
	PSA
	PSA
	PSA

	EUT controller
	Control PC
	Control PC
	Control PC


Table 2: Comparison matrix for ST_REG_SPC_002
3.2.  Radiated Emissions (RE)

The RE section deals with the characterization of the emissions radiated by the EUT and therefore, as stated in the ETSI harmonized standard EN 302 065 [3], this test must be done using a radiated configuration.

3.2.1. ST_REG_RE_001

This test setup covers the test scenario TSID_REG_RE_002 Receiver Spurious Emissions.

3.2.1.1. Operational configuration – Laboratory 1

This operational configuration is the same as the one in ST_REG_SPC_001 (Figure 1).
3.2.1.2. Operational configuration – Laboratory 2

This operational configuration is the same as the one in ST_REG_SPC_001 (Figure 2).
3.2.1.3. Operational configuration – Laboratory 3

This operational configuration is the same as the one in ST_REG_SPC_001 (Figure 3).
3.2.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_REG_RE_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Measurement system
	PSA, LNA
	PSA, LNA
	PSA or DSO, LNA

	Measurement antenna
	Bilog and waveguide horns
	Waveguide horns
	Log and waveguide horns

	Antenna mast
	Antenna positioner:

· Configurable polarization

· Configurable height
	Antenna positioner:

· Configurable polarization

· Configurable height
	Antenna positioner

	EUT positioner
	Rotating table
	MAPS
	Rotating table

	EUT controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Positioner and table controller
	MAPS and positioner controller
	IOP device


Table 3: Comparison matrix for ST_REG_RE_001
3.3.  Time-related Parameters (TP)

This TP section is focused on those time-related parameters of the EUT that have impact on the regulatory rules.

3.3.1. ST_REG_TP_001

This test setup covers the following test scenarios using a conducted configuration: 

· TSID_REG_TP_001 Pulse Repetition Frequency (PRF)

· TSID_REG_TP_002 Low Duty Cycle (LDC)
· TSID_REG_TP_004 Dwell Time
The standards do not specify test procedures for TSID_REG_TP_001 and TSID_REG_TP_002 and let vendors declare compliance with the requirements. Notwithstanding, this test setup can be used for testing these parameters.

3.3.1.1. Operational configuration – Laboratory 1

Figure 5 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 5 : ST_REG_TP_001 – Laboratory 1

The Digital Sampling Oscilloscope (DSO) or spectrum analyzer is directly connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). 

The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and oscilloscope’s ports.
3.3.1.2. Operational configuration – Laboratory 2

This operational configuration is the same as the one employed for ST_REG_SPC_002.
3.3.1.3. Operational configuration – Laboratory 3

This operational configuration is the same as the one employed for ST_REG_SPC_002.
3.3.1.4. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_REG_TP_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Shielded chamber

	Measurement system
	PSA or DSO
	PSA
	PSA

	EUT controller
	Control PC
	Control PC
	Control PC


Table 4: Comparison matrix for ST_REG_TP_001
3.3.2. ST_REG_TP_002

This test setup covers the test scenario TSID_REG_TP_003 Transmitter Timeout and has to be done using a radiated configuration.

3.3.2.1. Operational configuration – Laboratory 1

Figure 6 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 6 : ST_REG_TP_002 – Laboratory 1

The protocol analyzer is capable of capturing and decoding all MAC (Medium Access Control) frames of the technology being tested.

The test site employed is a semi-anechoic chamber with a conducting ground plane.

The IOP device is employed in order to establish and keep a communication link with the EUT. It is neither a signalling unit nor a reference device but a second device provided by EUT’s vendor.
3.3.2.2. Operational configuration – Laboratory 2

Not implemented yet.

3.3.2.3. Operational configuration – Laboratory 3

This operational configuration is the same as the one employed for ST_REG_SPC_001 (Figure 3).
3.3.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_REG_TP_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	N/A
	Full-anechoic chamber

	Measurement system
	Protocol analyzer
	N/A
	PSA or DSO

	EUT controller
	Control PC
	N/A
	Control PC

	IOP device
	Yes
	N/A
	Yes

	Measurement system controller
	Control PC
	N/A
	Control PC


Table 5: Comparison matrix for ST_REG_TP_002
3.4.  Detect and Avoid (DAA)

Detect And Avoid techniques are required for a number of technologies in order to coexist with others. These techniques allow the detection of other wireless systems that can be interfered when working in the same frequency bands, at the same time and at the same area, and then act accordingly in order to mitigate or eliminate the effects on the interfered system.

3.4.1. ST_REG_DAA_001

This test setup covers the following test scenarios using a conducted configuration:

· TSID_REG_DAA_001 Start-Up Test
· TSID_REG_DAA_002 In-Operation Test

3.4.1.1. Operational configuration – Laboratory 1

Figure 7 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 7 : ST_REG_DAA_001 – Laboratory 1

The EUT will be able to keep a stable link with the IOP device in all test scenarios. 

The spectrum analyzer will be able to detect the EUT level and the victim level in all the required dynamic range.

It is assumed that the time domain and frequency domain parameters of the EUT and the victim will be such that the signals can be differentiated. 

The level generated by the IOP device will get to the spectrum analyzer port in a level that is significantly lower then the EUT level so the EUT level can be measured.

The 3-port splitter acts as a power splitter regardless the input port. The 2-port splitter acts a power splitter only through the EUT’s port. This element is required to provide high isolation between the IOP device’s port and the upper port in order to avoid the measurement of signals coming from the IOP device in the measurement system.

3.4.1.2. Operational configuration – Laboratory 2

Figure 8 illustrates the operational configuration employed by the Laboratory 2 for this test setup:
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Figure 8 : ST_REG_DAA_001 – Laboratory 2
3.4.1.3. Operational configuration – Laboratory 3

Not implemented.
3.4.1.4. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_REG_DAA_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Measurement system
	PSA
	PSA
	N/A

	Victim signal generation
	Vector signal generator
	Signal generator
	N/A

	EUT controller
	Control PC
	Control PC
	N/A

	IOP device
	Yes
	Yes
	N/A

	Additional elements
	Power splitters/combiners

Variable attenuators
LNA
	Power splitters/combiners
LNA
	N/A


Table 6: Comparison matrix for ST_REG_DAA_001

3.4.2. ST_REG_DAA_002

This test setup covers the following test scenarios using a conducted configuration:

· TSID_REG_DAA_001 Start-Up Test
· TSID_REG_DAA_002 In-Operation Test

3.4.2.1. Operational configuration – Laboratory 1

Not implemented.

3.4.2.2. Operational configuration – Laboratory 2

Not implemented.

3.4.2.3. Operational configuration – Laboratory 3

Figure 9 illustrates the operational configuration employed by the Laboratory 3 for this test setup:
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Figure 9 : ST_REG_DAA_002 – Laboratory 3
The RF circulators provide enough isolation in the reverse direction in order to avoid the presence of signals other than the EUT’s one in the spectrum analyzer.

3.4.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_REG_DAA_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	N/A
	N/A
	Shielded chamber

	Measurement system
	N/A
	N/A
	PSA

	Victim signal generation
	N/A
	N/A
	Signal generator

	EUT controller
	N/A
	N/A
	Control PC

	IOP device
	N/A
	N/A
	Yes

	Additional elements
	N/A
	N/A
	Power splitters, variable attenuators, LNA and circulators


Table 7: Comparison matrix for ST_REG_DAA_002
3.5.  Electromagnetic Compatibility (EMC)
The present sub-section contains the common requirements for radio communications equipment and associated ancillary equipment, in respect of Electromagnetic Compatibility (EMC). EMC requirements have been split into two categories: EMC emission and Immunity.

This test sub-category has been given low priority in WALTER (see D 4.8 WALTER Testing scope [4]); therefore, no test setups have been identified for EMC.

4. Radiated Performance Testing (RPT)

This test category groups all measurements related to the radiated performance of the device, both in transmission mode and reception mode.

4.1.  Transmission

For the transmission mode, the following test setups have been identified.
4.1.1. ST_RPT_TX_001

This test setup covers the test scenario TSID_RPT_TX_001 using a radiated configuration.

4.1.1.1. Operational configuration – Laboratory 1

Figure 10 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 10 : ST_RPT_TX_001 – Laboratory 1

The test site employed is a full-anechoic chamber that simulates free space conditions.

The control PC contains the necessary software in order to control and synchronize all the elements. All relevant data for the measurement are recorded in this PC.
The MAPS (Multi-Axis Positioning System) is a combined-axis system that mounts the phi-axis positioner on the theta-axis positioner to rotate the EUT along these two axes.
The emulator establishes and keeps a link with the EUT through the RF Relay Switch and the communication antenna during the whole test.

The RF Relay Switch receives the two polarizations of the measurement antenna (horizontal and vertical) and forwards the appropriate signal to the Spectrum Analyzer.
4.1.1.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
4.1.1.3. Operational configuration – Laboratory 3

Figure 11 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 11 : ST_RPT_TX_001 – Laboratory 3
4.1.1.4. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_RPT_TX_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Full anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Measurement system
	PSA
	PSA
	PSA or DSO

	Measurement antenna
	Horn antenna
	Horn antenna
	Horn/Log periodic antennae

	Communication antenna
	Conical antenna
	Conical antenna
	Horn antenna

	Qualified equipment
	Emulator (signaling unit)
	Emulator (signaling unit)
	Signal generator

	EUT controller
	Control PC
	Control PC
	Control PC

	Positioning system
	Combined-axis positioning system
	Combined-axis positioning system
	Distributed-axis positioning system

	Additional elements
	RF Relay switch
	RF Relay switch
	RF switches

LNA


Table 8: Comparison matrix for ST_RPT_TX_001
4.2.  Reception

For the reception mode, the following test setups have been identified.
4.2.1. ST_RPT_RX_001

This test setup covers the following test scenarios using a radiated configuration:

· TSID_RPT_RX-S_001 Total Isotropic Sensitivity
· TSID_RPT_RX-S_002 Intermediate Channel Sensitivity

4.2.1.1. Operational configuration – Laboratory 1

Figure 12 illustrates the operational configuration employed by the Laboratory 1 for this test setup:

[image: image14.png]Shielded Anechoic Chamber

Emulator
Measurement and
Communication
RF Relay - Antenna
Switch 5 -

MAPS
Control PC Controller




Figure 12 : ST_RPT_RX_001 – Laboratory 1

The test site employed is a full-anechoic chamber that simulates free space conditions.

The control PC contains the necessary software in order to control and synchronize all the elements. All relevant data for the measurement are recorded in this PC.

The MAPS rotates the EUT along the phi and theta axes.

The emulator establishes and keeps a link with the EUT through the communication antenna during the whole test and measures the appropriate digital error rate at each point in order to find the sensitivity value. 
The RF Relay Switch receives the two polarizations of the measurement antenna (horizontal and vertical) and forwards the appropriate UL signal to the Spectrum Analyzer. Likewise, it receives the DL signal from the emulator and forwards it to the communication antenna.

In those cases where the power level received from the measurement antenna is too low and the links need to be balanced, an additional Dynamic Range Extender (DRE) is needed. This additional element would receive the UL signal from a dedicated port in the QE and would forward the balanced DL signal to another dedicated port in the emulator. The UL and DL signals would be received or forwarded from or to the RF Relay Switch respectively.
4.2.1.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
4.2.1.3. Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.
4.2.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_RPT_RX_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Full anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Measurement system
	Emulator
	Emulator
	Emulator

	Measurement antenna
	Horn antenna
	Horn antenna
	Horn antenna

	Qualified equipment
	Emulator (signaling unit)
	Emulator (signaling unit)
	Emulator (signaling unit)

	EUT controller
	Control PC
	Control PC
	Control PC

	Positioning system
	Combined-axis positioning system
	Combined-axis positioning system
	Combined-axis positioning system

	Additional elements
	RF Relay switch

LNA
	RF Relay switch

LNA
	RF Relay switch

LNA


Table 9: Comparison matrix for ST_RPT_RX_001
4.2.2. ST_RPT_RX_002

This test setup covers the following test scenarios using a radiated configuration:

· TSID_RPT_RX-S_001 Total Isotropic Sensitivity
· TSID_RPT_RX-S_002 Intermediate Channel Sensitivity
This setup is more appropriated than ST_RPT_RX_001 in cases where the power level received at the measurement antenna is too low to properly measure the sensitivity of the EUT.

4.2.2.1. Operational configuration – Laboratory 1

Figure 13 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 13 : ST_RPT_RX_002 – Laboratory 1

The test site employed is a full-anechoic chamber that simulates free space conditions.

The control PC contains the necessary software in order to control and synchronize all the elements. All relevant data for the measurement are recorded in this PC.

The MAPS rotates the EUT along the phi and theta axes.

The emulator establishes and keeps a link with the EUT through the communication antenna during the whole test and measures the appropriate digital error rate at each point in order to find the sensitivity value. 

The RF Relay Switch receives the UL signal from the communication antenna and forwards it to the emulator. Likewise, it receives the DL signal from the QE and forwards it to the measurement antenna.
4.2.2.2. Operational configuration – Laboratory 2
Figure 14 illustrates the operational configuration employed by the Laboratory 2 for this test setup:
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Figure 14 : ST_RPT_RX_002 – Laboratory 2
4.2.2.3. Operational configuration – Laboratory 3
Figure 15 illustrates the operational configuration employed by the Laboratory 3 for this test setup:
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Figure 15 : ST_RPT_RX_002 – Laboratory 3
4.2.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_RPT_RX_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Full anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Measurement system
	Emulator
	Emulator and PSA
	Emulator and PSA

	Measurement antenna
	Horn antenna
	Horn antenna
	Horn antenna

	Communication antenna
	Conical antenna
	Conical antennae
	Log periodic antenna

	Qualified equipment
	Emulator (signaling unit)
	Emulator (signaling unit)
	Emulator (signaling unit)

	EUT controller
	Control PC
	Control PC
	Control PC

	Positioning system
	Combined-axis positioning system
	Combined-axis positioning system
	Combined-axis positioning system

	Additional elements
	RF Relay switch

LNA
	RF Relay switch
	RF Relay switch
LNA


Table 10: Comparison matrix for ST_RPT_RX_002
4.2.3. ST_RPT_RX_003

This test setup covers the following test scenarios using a radiated configuration:

· TSID_RPT_RX-M_001 Desense on Radio Being Tested

· TSID_RPT_RX-M_002 Desense on Combined Radio

4.2.3.1. Operational configuration – Laboratory 1

Figure 16 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 16 : ST_RPT_RX_003 – Laboratory 1

The test site employed is a full-anechoic chamber that simulates free space conditions.

The control PC contains the necessary software in order to control and synchronize all the elements. All relevant data for the measurement are recorded in this PC.

The MAPS rotates the EUT along the phi and theta axes.

All elements or links marked with the number “1” are related to the radio being tested and those marked with the number “2” are related to the combined radio.

The emulator 1 establishes and keeps a link (on which the measurement will take place) with the EUT through the communication antenna 1 and the measurement antenna during the whole test and measures the appropriate digital error rate at each point in order to find the sensitivity value. 

The emulator 2 establishes and keeps a link with the EUT on the combined radio and through the communication antenna 2.
In those cases where the power level received from the measurement antenna is too low and the links need to be balanced, an additional DRE is needed. This additional element would receive the UL 1 signal from a dedicated port in the emulator 1 and would forward the balanced DL 1 signal to another dedicated port in the emulator 1. The UL and DL signals would be received or forwarded from or to the RF Relay Switch respectively. This improvement can be also applied to the combined radio.
4.2.3.2. Operational configuration – Laboratory 2

Figure 17 illustrates the operational configuration employed by the Laboratory 2 for this test setup. The use of the spectrum analyzer in this test setup is optional.
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Figure 17 : ST_RPT_RX_003 – Laboratory 2
4.2.3.3. Operational configuration – Laboratory 3
Figure 18 illustrates the operational configuration employed by the Laboratory 3 for this test setup:
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Figure 18 : ST_RPT_RX_003 – Laboratory 3
4.2.3.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_RPT_RX_003
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Full anechoic chamber
	Full anechoic chamber
	Full anechoic chamber

	Measurement system
	Emulator
	Emulator and PSA
	Emulator and PSA

	Measurement antenna
	Horn antenna
	Horn antenna
	Horn antenna

	Communication antennae
	Conical antennae
	Conical antennae
	Log periodic antenna

	Qualified equipment of radio being tested
	Emulator (signaling unit)
	Emulator (signaling unit)
	Emulator (signaling unit)

	Qualified equipment of combined radio
	Emulator (signaling unit)
	Emulator (signaling unit)
	Emulator (signaling unit)

	EUT controller
	Control PC
	Control PC
	Control PC

	Positioning system
	Combined-axis positioning system
	Combined-axis positioning system
	Combined-axis positioning system

	Additional elements
	RF Relay switch
	RF Relay switch

Spectrum analyzer
	RF Relay switch

Spectrum analyzer


Table 11: Comparison matrix for ST_RPT_RX_003
5. Over the Air (OTA)

This test category groups all test scenarios related to those mechanisms for controlling the device over the air and related to those real-life environment test scenarios outside of an anechoic chamber.

6. Conformance (CON)

Conformance testing is the act of determining to what extent a single implementation conforms to the individual requirements of a common set of technical parameters for a given technology, whether written in a technical specification or formalised as a standard.

In this test category, WALTER verifies whether the broadband device parameters or behaviours are compliant to specific standards. There are three sub-areas (identified in [1]) in this section, PHY, MAC and UPP (upper layers).

6.1.  PHY

This sub-category specifically deals with those test scenarios intended to measure physical layer aspects such as spectrum and power characteristics, digital error rates, constellation errors, and so on.

6.1.1. ST_CON_PHY_001

This setup covers the following PHY test scenarios using a conducted test method:

· TSID_CON_PHY_004 Floor Bit Error Rate / Packet Error Rate

· TSID_CON_PHY_008 Receiver Sensitivity

6.1.1.1. WiMedia UWB Operational configuration – Laboratory 1

Figure 19 illustrates the operational configuration employed by the Laboratory 1 for WiMedia™ UWB (Ultra-Wide Band) devices
. This setup covers the TSID_CON_PHY_004 test scenario only because there is no receiver sensitivity test scenario in the WiMedia specifications.
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Figure 19 : ST_CON_PHY_001 (WiMedia UWB) – Laboratory 1

The Qualified Equipment (QE) is connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). The QE is a well known reference unit capable of measuring the Bit Error Rate (BER) of the packets received from the EUT.

The variable attenuator is used to set a certain power level at the QE’s input port.

The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and QE’s ports.
6.1.1.2. WiMedia UWB Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
6.1.1.3. WiMedia UWB Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.
6.1.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Not specified

	Measurement system
	Qualified equipment
	Qualified equipment
	Qualified equipment

	Setup controller
	Control PC
	Control PC
	Control PC

	Variable attenuator
	Yes
	Yes
	Yes

	EUT controller
	Control PC
	Control PC
	Control PC


Table 12: Comparison matrix for ST_CON_PHY_001 (WiMedia UWB)
6.1.1.5. WiMAX Operational configuration – Laboratory 1

Figure 20 illustrates the operational configuration employed by the Laboratory 1 for WiMAX™ devices
. This setup covers the TSID_CON_PHY_008 test scenario only because the TSID_CON_PHY_004 test scenario is not defined in the WiMAX specifications.
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Figure 20 : ST_CON_PHY_001 (WiMAX) – Laboratory 1

The RCT (Radio Conformance Testing) Automatic Tester is connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). The Automatic Tester is composed of a set of test equipments in a rack and is capable of measuring the EUT’s receiver sensitivity. The Control PC contains the necessary software and interfaces to control all features in the Automatic Tester.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and tester’s ports.
6.1.1.6. WiMAX Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.1.1.7. WiMAX Operational configuration – Laboratory 3

Not implemented yet.

6.1.1.8. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Measurement system
	RCT Automatic tester
	RCT Automatic tester
	N/A

	Setup controller
	Control PC
	Control PC
	N/A

	EUT controller
	Control PC
	Control PC
	N/A


Table 13: Comparison matrix for ST_CON_PHY_001 (WiMAX)
6.1.1.9. Bluetooth Operational configuration – Laboratory 1

Figure 21 illustrates the operational configuration employed by the Laboratory 1 for Bluetooth® devices
. This setup covers the two test scenarios included in ST_CON_PHY_001.
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Figure 21 : ST_CON_PHY_001 (Bluetooth) – Laboratory 1

The RF Automatic Tester is connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). The automatic tester is composed of a number of test equipment and allows the automatic execution of the tests covered by these scenarios without the presence of any other additional equipment.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and tester’s ports.
6.1.1.10. Bluetooth Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.1.1.11. Bluetooth Operational configuration – Laboratory 3

Not implemented yet.

6.1.1.12. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Measurement system
	RF Automatic tester
	RF Automatic tester
	N/A

	Setup controller
	Control PC
	Control PC
	N/A

	EUT controller
	Control PC
	Control PC
	N/A


Table 14: Comparison matrix for ST_CON_PHY_001 (Bluetooth)
6.1.2. ST_CON_PHY_002

This test setup covers the PHY test scenarios listed next using a conducted test method:

· TSID_CON_PHY_001 Spectral Mask

· TSID_CON_PHY_002 Error Vector Magnitude

· TSID_CON_PHY_003 Transmit Power Control

· TSID_CON_PHY_005 Adjacent Channel Power Ratio

· TSID_CON_PHY_006 Transmit Preamble

· TSID_CON_PHY_007 Transmit Header

6.1.2.1. WiMedia UWB Operational configuration – Laboratory 1

Figure 22 illustrates the operational configuration employed by the Laboratory 1 for WiMedia UWB devices:
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Figure 22 : ST_CON_PHY_002 (WiMedia UWB) – Laboratory 1

The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and QE’s ports.

The Control PC contains all necessary software applications in order to control both the DSO and EUT. All relevant data is captured by the DSO and then transferred to the PC.
6.1.2.2. WiMedia UWB Operational configuration – Laboratory 2
The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.1.2.3. WiMedia UWB Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.
6.1.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Not specified

	Measurement system
	DSO
	DSO
	DSO

	Setup controller
	Control PC
	Control PC
	Control PC

	EUT controller
	Control PC
	Control PC
	Control PC


Table 15: Comparison matrix for ST_CON_PHY_002 (WiMedia UWB)
6.1.2.5. WiMAX Operational configuration – Laboratory 1
This operational configuration is the same as the one used in ST_CON_PHY_001 for WiMAX devices (see Figure 20). It covers all the test scenarios identified in ST_CON_PHY_002 except for the TSID_CON_PHY_007 (which is not covered by the WiMAX specifications).
6.1.2.6. WiMAX Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.1.2.7. WiMAX Operational configuration – Laboratory 3

Not implemented yet.

6.1.2.8. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Measurement system
	RCT Automatic tester
	RCT Automatic tester
	N/A

	Setup controller
	Control PC
	Control PC
	N/A

	EUT controller
	Control PC
	Control PC
	N/A


Table 16: Comparison matrix for ST_CON_PHY_002 (WiMAX)
6.1.2.9. Bluetooth Operational configuration – Laboratory 1

This operational configuration is the same as the one used in ST_CON_PHY_001 for Bluetooth devices (see Figure 21). It covers all the test scenarios identified in ST_CON_PHY_002 except for the TSID_CON_PHY_006 and TSID_CON_PHY_007 (which are not covered by the Bluetooth specifications).

6.1.2.10. Bluetooth Operational configuration – Laboratory 2
The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.1.2.11. Bluetooth Operational configuration – Laboratory 3

Not implemented yet.

6.1.2.12. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_PHY_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Measurement system
	RF Automatic tester
	RF Automatic tester
	N/A

	Setup controller
	Control PC
	Control PC
	N/A

	EUT controller
	Control PC
	Control PC
	N/A


Table 17: Comparison matrix for ST_CON_PHY_002 (Bluetooth)
6.2.  MAC

This sub-category specifically deals with those test scenarios intended to measure MAC layer aspects (beaconing, bandwidth allocation, connection establishment, synchronization, security, etc.).

6.2.1. ST_CON_MAC_001

This test setup covers the following test scenarios using a radiated configuration:

· TSID_CON_MAC_001 Beacon Tests

· TSID_CON_MAC_002 Reservation Tests

· TSID_CON_MAC_003 Synchronization Tests

· TSID_CON_MAC_004 Channel Selection Tests

· TSID_CON_MAC_005 Fragmentation and Reassembly Tests

· TSID_CON_MAC_006 Acknowledgement Tests

· TSID_CON_MAC_007 Power Management Tests

· TSID_CON_MAC_008 Security Tests
· TSID_CON_MAC_009 Adjacent Channel Interference Tests

· TSID_CON_MAC_010 PCA Tests
6.2.1.1. WiMedia UWB Operational configuration – Laboratory 1

Figure 23 illustrates the operational configuration employed by the Laboratory 1 for WiMedia devices. It covers the following test scenarios:
· TSID_CON_MAC_001 Beacon Tests

· TSID_CON_MAC_002 Reservation Tests

· TSID_CON_MAC_003 Synchronization Tests
· TSID_CON_MAC_007 Power Management Tests
· TSID_CON_MAC_009 Adjacent Channel Interference Tests

· TSID_CON_MAC_010 PCA Tests

Other test scenarios in ST_CON_MAC_001 are not included as they are not covered by the WiMedia specifications.
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Figure 23 : ST_CON_MAC_001 (WiMedia UWB) – Laboratory 1

The test site employed is a semi-anechoic chamber with a conducting ground plane.

The Test System (TS) provides the necessary stimuli for the EUT and INTD (Interoperability Device) to show the behaviours to be analyzed. Its controller is a PC.
The protocol analyzer is capable of capturing and decoding over the air all MAC (Medium Access Control) frames present on the medium, including those from the TS, EUT and INTD. Its controller is a PC containing the necessary control software.

The EUT controller is any device capable of controlling the basic functions of the EUT in order to properly execute the tests (usually a PC). The controller used basically depends on the type of EUT being tested.

The INTD device is employed in order to establish and keep a communication link with the EUT. It is neither a signalling unit nor a reference device but a second device provided by EUT’s vendor.
The ACI (Adjacent Channel Interference) interferer is used for the ACI tests only and generates interference traffic in the channel adjacent to the channel under test.

6.2.1.2. WiMedia UWB Operational configuration – Laboratory 2
Figure 24 illustrates the operational configuration employed by the Laboratory 2 for WiMedia UWB devices:
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Figure 24 : ST_CON_MAC_001 (WiMedia UWB) – Laboratory 2
6.2.1.3. WiMedia UWB Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.
6.2.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_MAC_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Shielded chamber
	Semi-anechoic chamber

	Analyzer
	Protocol analyzer
	Protocol analyzer
	Protocol analyzer

	Test system
	Tx-only and Tx-Rx
	Tx-only and Tx-Rx
	Tx-only and Tx-Rx

	IOP device
	Yes
	Yes
	Yes

	Setup controller
	Control PC
	Control PC
	Control PC

	EUT/IOP controller
	PC
	PC
	PC

	Analyzer controller
	PC
	PC
	PC

	ACI interferer
	Traffic generator
	Traffic generator
	Traffic generator


Table 18: Comparison matrix for ST_CON_MAC_001 (WiMedia UWB)
6.2.1.5. WiMAX Operational configuration – Laboratory 1
Figure 25 illustrates the operational configuration employed by the Laboratory 1 for WiMAX devices. It covers all test scenarios identified in ST_CON_MAC_001 except for the TSID_CON_MAC_001 as this scenario is not covered by the WiMAX specifications.
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Figure 25 : ST_CON_MAC_001 (WiMAX) – Laboratory 1
The PCT (Protocol Conformance Testing) Automatic Tester is connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). The Automatic Tester is composed of a set of test equipments in a rack and is providing the necessary stimuli to perform the tests and monitoring the EUT’s behaviour in all tests. The Control PC contains the necessary software and interfaces to control all features in the Automatic Tester.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and tester’s ports.
6.2.1.6. WiMAX Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.2.1.7. WiMAX Operational configuration – Laboratory 3

Not implemented yet.
6.2.1.8. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_CON_MAC_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Test system
	PCT Automatic tester
	PCT Automatic tester
	N/A

	IOP device
	N/A
	N/A
	N/A

	Setup controller
	Control PC
	Control PC
	N/A

	EUT/IOP controller
	PC
	PC
	N/A


Table 19: Comparison matrix for ST_CON_MAC_001 (WiMAX)
6.2.1.9. Bluetooth Operational configuration – Laboratory 1

Figure 26 illustrates the operational configuration employed by the Laboratory 1 for Bluetooth devices. It covers all test scenarios identified in ST_CON_MAC_001.
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Figure 26 : ST_CON_MAC_001 (Bluetooth) – Laboratory 1
For some test cases, the Protocol Automatic Tester is connected to the EUT via a RF cable (de-attaching the antenna and connecting it to the antenna connector). Other test cases are performed using a radiated configuration. In all cases, a dedicated test interface is used.

The automatic tester is composed of a number of test equipment and allows the automatic execution of the tests covered by these scenarios without the presence of any other additional equipment.

For those test cases that require extreme temperature conditions, a climate chamber for the EUT is used.

The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and tester’s ports.
6.2.1.10. Bluetooth Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.

6.2.1.11. Bluetooth Operational configuration – Laboratory 3

Not implemented yet.

6.2.1.12. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_CON_MAC_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	N/A

	Test system
	Protocol Automatic tester
	Protocol Automatic tester
	N/A

	IOP device
	N/A
	N/A
	N/A

	EUT controller
	PC
	PC
	N/A

	Additional elements
	Climate chamber

Variable attenuator
	Climate chamber

Variable attenuator
	N/A


Table 20: Comparison matrix for ST_CON_MAC_001 (Bluetooth)
6.3.  UPP

This sub-category specifically deals with those test scenarios intended to check whether the EUT is compliant to any implemented protocol above the MAC layer.

6.3.1. ST_CON_UPP_001

The test setup covers the following scenarios:

· TSID_CON_UPP_001 Association

· TSID_CON_UPP_002 Registration and Enrolment

· TSID_CON_UPP_003 Bridge

6.3.1.1. Operational configuration – Laboratory 1

Not implemented yet.

6.3.1.2. Operational configuration – Laboratory 2

Not implemented yet.

6.3.1.3. Operational configuration – Laboratory 3

Not implemented yet.
7. IOP (Interoperability)

This area groups those requirements that are needed to demonstrate the ability of two systems to interoperate using the same communication protocol. WALTER has identified IOP test scenarios for the following layers or protocols:

· MAC

· Internet Protocol (IP)

· Application Interoperability (APP)

7.1.  MAC

WALTER has developed a number of test descriptions oriented to prove multi-vendor interoperability (IOP) among WiMedia platforms. Platforms are not required to have received certification in order to apply for these tests. The base concept behind these IOP tests is the “advanced interoperability testing”, which combines interoperability and conformance (CON), i.e. some CON requirements can be checked while simultaneously testing interoperability.

7.1.1. ST_IOP_MAC_001

This test setup covers the TSID_IOP_MAC_001 Point-To-Point test scenario using a radiated test method.

7.1.1.1. Operational configuration – Laboratory 1

Figure 27 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 27 : ST_IOP_MAC_001 – Laboratory 1

It is built of 2 WiMedia devices and 1 analyzer. Some test cases need the creation of events or specific conditions. For those test cases a frame generator is used. The different devices may be placed anywhere relative to each other, but they shall have line of sight connections during test operation.
7.1.1.2. Operational configuration – Laboratory 2

Figure 28 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 28 : ST_IOP_MAC_001 – Laboratory 2
7.1.1.3. Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 2.
7.1.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_MAC_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Shielded chamber
	Shielded chamber

	Analyzer
	Protocol analyzer
	Protocol analyzer
	Protocol analyzer

	Generator
	Traffic generator
	Traffic generator
	Traffic generator

	Setup controller
	Control PC
	Control PC
	Control PC


Table 21: Comparison matrix for ST_IOP_MAC_001
7.1.2. ST_IOP_MAC_002

This test setup covers the TSID_IOP_MAC_002 Mesh test scenario using a radiated test method.
7.1.2.1. Operational configuration – Laboratory 1

Figure 29 illustrates the operational configuration employed by the Laboratory 1 for this test setup.

It is built of N WiMedia devices and 1 analyzer. Some test cases need the creation of events or specific conditions. For those test cases a frame generator is used.

During IOP tests, the different devices may be placed anywhere relative to each other, but they shall have line of sight connections during test operation.

In order to find out which device or devices are behaving incorrectly this test should be run using all possible combinations of devices. Example: A, B, C and D fail the mesh test. All possible mesh combinations with 2 and 3 devices should be run in order to find out the reason why this test failed.
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Figure 29 : ST_IOP_MAC_002 – Laboratory 1

7.1.2.2. Operational configuration – Laboratory 2

Figure 30 illustrates the operational configuration employed by the Laboratory 2 for this test setup.
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Figure 30 : ST_IOP_MAC_002 – Laboratory 2
7.1.2.3. Operational configuration – Laboratory 3
The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 2.
7.1.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_MAC_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Shielded chamber
	Shielded chamber

	Analyzer
	Protocol analyzer
	Protocol analyzer
	Protocol analyzer

	Generator
	Traffic generator
	Traffic generator
	Traffic generator

	Setup controller
	Control PC
	Control PC
	Control PC


Table 22: Comparison matrix for ST_IOP_MAC_002
7.1.3. ST_IOP_MAC_003

This test setup covers the TSID_IOP_MAC_003 Channel Sharing test scenario using a radiated test method.
7.1.3.1. Operational configuration – Laboratory 1

Figure 31 illustrates the operational configuration employed by the Laboratory 1 for this test setup.

It is built of N pairs of WiMedia devices. Within each pair, the 2 devices must share the same application and must be able to demonstrate operation. These pairs are spaced approximately equally within a 5 meter diameter circular area. The devices shall have line of sight connections during test operation. Some test cases need the creation of events or specific conditions. For those test cases a frame generator is used.
Note: The IOP_MAC test scenarios are mainly intended to check interoperability in plugfest events. In those cases the anechoic chamber cannot be used and the test would take place in a normal office or conference room. 
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Figure 31 : ST_IOP_MAC_003 – Laboratory 1

7.1.3.2. Operational configuration – Laboratory 2

Figure 32 illustrates the operational configuration employed by the Laboratory 2 for this test setup.
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Figure 32 : ST_IOP_MAC_003 – Laboratory 2
7.1.3.3. Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 2, except for the chamber, a shielded chamber is used instead.
7.1.3.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_MAC_003
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Office room
	Shielded chamber

	Analyzer
	Protocol analyzer
	Protocol analyzer
	Protocol analyzer

	Generator
	Traffic generator
	Traffic generator
	Traffic generator

	Setup controller
	Control PC
	Control PC
	Control PC


Table 23: Comparison matrix for ST_IOP_MAC_003
7.2.  Internet Protocol
This sub-category groups all test scenarios that are needed to demonstrate that two or more devices are able to communicate using IP.

7.2.1. ST_IOP_IP_001

This test setup covers the following test scenarios using a radiated conducted configuration:

· TSID_IOP_IP_001 Ping

· TSID_IOP_IP_002 Data Transfer

7.2.1.1. Operational configuration – Laboratory 1

Figure 33 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 33 : ST_IOP_IP_001 – Laboratory 1

This test setup is employed for the ping and data transfer tests in the WiMAX MIOT (Mobile Interoperability Test) test spec only [5]. 
When the EUT is the Base Station (BS) the Mobile Station (MS) is a well known reference unit which the EUT exchange ping commands and data with and vice versa.

The dummy units are mobile stations that are connected to the BS when the EUT is the MS. No data communications is established between the BS and the dummy stations.

An IP performance tester acts over the EUT and the qualified equipments. This element shall be capable of generating IP traffic and measuring performance metrics such as packet error rate, throughput, etc.
The attenuators control the power level present at the different units.
7.2.1.2. Operational configuration – Laboratory 2
The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
7.2.1.3. Operational configuration – Laboratory 3

Figure 34 illustrates the operational configuration employed by the Laboratory 3 for this test setup:
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Figure 34 : ST_IOP_IP_001 – Laboratory 3
7.2.1.4. Comparison matrix
The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_IP_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Shielded chamber

	Reference units
	Stations from an approved test bed
	Stations from an approved test bed
	Qualified equipment

	IP performance tester
	Software running on the EUT and other units
	Software running on the EUT and other units
	Software running on the EUT and other units

	Setup controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Splitter/combiner

Variable attenuators

Termination loads
	Splitter/combiner

Variable attenuators

Termination loads
	Variable attenuators

Splitter/combiner


Table 24: Comparison matrix for ST_IOP_IP_001
7.2.2. ST_IOP_IP_002

This test setup covers the following test scenarios using a radiated configuration:

· TSID_IOP_IP_001 Ping

· TSID_IOP_IP_002 Data Transfer
7.2.2.1. Operational configuration – Laboratory 1

Figure 35 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 35 : ST_IOP_IP_002 – Laboratory 1

This test setup is employed for the ping and data transfer tests in most of Wi-Fi® test plans
 [6]. 
The IP performance tester software acts on the Console, the EUT and the qualified equipments such as Stations (STA) and Access Points (AP). This element shall be capable of generating IP traffic and measuring performance metrics such as packet error rate, throughput, etc.
There are two networks; the Wi-Fi network (which is the network on which the EUT communicates with the QE) and the Test and Control Network (on which the Console transmit the different control commands to the different elements in order to properly configure the test). 

The Authentication Server is used in cases where security is required to be enabled.

The sniffer captures all traffic present in the wireless medium to properly give a test verdict.

7.2.2.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
7.2.2.3. Operational configuration – Laboratory 3

Figure 36 illustrates the intended operational configuration employed by the Laboratory 1 for this test setup:
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Figure 36 : ST_IOP_IP_002 – Laboratory 3
7.2.2.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_IP_002
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Semi-anechoic chamber
	Semi-anechoic chamber
	Full anechoic chamber

	Reference units
	Units from an approved test bed
	Units from an approved test bed
	Units from an approved test bed

	IP performance tester
	Software running on the EUT and other units
	Software running on the EUT and other units
	Software running on the EUT and other units

	Setup controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Authentication servers

Switches

Sniffer
	Authentication servers

Switches

Sniffer
	Oscilloscope

LNA

Measurement Antenna

PCs for the IP generators/receivers


Table 25: Comparison matrix for ST_IOP_IP_002
7.3.  Application Interoperability (APP)

This sub-category groups all test scenarios that are needed to demonstrate that two or more devices are able to communicate using application protocols such like FTP (File Transfer Protocol), audio and video streaming, etc.

7.3.1. ST_IOP_APP_001

This test setup covers the following test scenarios using a radiated test method:

· TSID_IOP_APP_001 Usability

· TSID_IOP_APP_002 Object Push

· TSID_IOP_APP_003 Advanced Audio Distribution

· TSID_IOP_APP_004 Video Distribution

7.3.1.1. Operational configuration – Laboratory 1

Figure 37 illustrates the operational configuration employed by the Laboratory 1 for this test setup. The sniffer captures all traffic exchanged between the EUT and the QE. This data is then analyzed in order to check the interoperability between the devices.
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Figure 37 : ST_IOP_APP_001 – Laboratory 1
7.3.1.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
7.3.1.3. Operational configuration – Laboratory 3
This operational configuration is the same as the one defined for ST_IOP_IP_002 in Figure 36. The software running on the PC performs the application testing.

7.3.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_IOP_APP_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Full anechoic chamber

	Reference units
	Units from an approved test bed
	Units from an approved test bed
	Units from an approved test bed

	Analyzer
	Dongle sniffer
	Dongle sniffer
	Software running on the EUT and other units

	Setup controller
	Control PC
	Control PC
	Control PC

	Additional elements
	N/A
	N/A
	Oscilloscope

LNA

Measurement Antenna

PCs for the IP generators/receivers


Table 26: Comparison matrix for ST_IOP_APP_001
8. Coexistence (COE)

This area covers those test scenarios that are needed to demonstrate co-existence of wide-band implementations and their co-existence with other wireless technologies.

Within this test category, there are two cases (identified in [2]): Case 1 deals with single radio standard devices and Case 2 deals with multiple radio standard devices.

The definition of tests and test setups for this test category has been planned for Phase 2 of the WALTER Project. The final COE test setups will be described in the second release of this deliverable. However, the Laboratory 2 has implemented a preliminary test setup for COE test scenarios in which the UWB devices act as interferers and the WiMAX devices act as victims (see Figure 38).
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Figure 38 : Preliminary COE test setup
9. Performance (PER)

This category is composed of those test scenarios that are related to the implementation’s performance and the commercial assurances quoted by a manufacturer for that implementation. The performance criteria may also be subject to contractual requirements placed upon the manufacturer by the end-user.

9.1.  Sensitivity versus Temperature (S-T)

This test sub-category aims to check the EUT’s receiver sensitivity in extreme temperature conditions.

9.1.1. ST_PER_S-T_001

This test setup covers the following test scenarios:

· TSID_PER_S-T_001 Extreme High

· TSID_PER_S-T_002 Extreme Low
9.1.1.1. Operational configuration – Laboratory 1

Figure 39 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 39 : ST_PER_S-T_001 – Laboratory 1

The emulator establishes and keeps a loop-back communication link with the EUT and measures its BER. The variable attenuator is used to set a certain power level at the EUT’s input port. The EUT sensitivity is the power level value at its input port at which the measured BER reaches a limit value.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and other equipment’s ports. 

The climate chamber as well as other equipment is externally monitored by the test operator.

9.1.1.2. Operational configuration – Laboratory 2

The Laboratory 2 employs the same test configuration as the one employed by the Laboratory 1.
9.1.1.3. Operational configuration – Laboratory 3

The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 1.
9.1.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_PER_S-T_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Shielded chamber

	Qualified equipment
	Emulator
	Emulator
	Emulator

	Temperature control
	Climate chamber
	Climate chamber
	Climate chamber

	Setup controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Variable attenuator
	Variable attenuator
	Variable attenuator


Table 27: Comparison matrix for ST_PER_S-T_001
9.2.  Output Power versus Temperature (P-T)
This test sub-category aims to check the EUT’s output power in extreme temperature conditions.

9.2.1. ST_PER_P-T_001

This test setup covers the following test scenarios:

· TSID_PER_P-T_001 Extreme High

· TSID_PER_P-T_002 Extreme Low
9.2.1.1. Operational configuration – Laboratory 1

Figure 40 illustrates the operational configuration employed by the Laboratory 1 for this test setup:
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Figure 40 : ST_PER_P-T_001 – Laboratory 1

The emulator is used to establish a communication link with the EUT. When this equipment is not capable of measuring the output power of the EUT, a spectrum analyzer or a power meter is used.
The shielded chamber greatly reduces the presence of interfering signals at the EUT’s and other equipment’s ports. 
The climate chamber as well as other equipment is externally monitored by the test operator.

9.2.1.2. Operational configuration – Laboratory 2

Figure 41 illustrates the operational configuration employed by the Laboratory 2 for this test setup:
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Figure 41 : ST_PER_P-T_001 – Laboratory 2
9.2.1.3. Operational configuration – Laboratory 3
The Laboratory 3 employs the same test configuration as the one employed by the Laboratory 2.

9.2.1.4. Comparison matrix

The following table shows the elements used by each laboratory in this test setup:

	ST_PER_P-T_001
	Laboratory 1
	Laboratory 2
	Laboratory 3

	Chamber
	Shielded chamber
	Shielded chamber
	Shielded chamber

	Qualified equipment
	Emulator
	Emulator
	Emulator

	Temperature control
	Climate chamber
	Climate chamber
	Climate chamber

	Setup controller
	Control PC
	Control PC
	Control PC

	Additional elements
	Variable attenuator

Power splitter

Spectrum analyzer

Power meter
	N/A
	N/A


Table 28: Comparison matrix for ST_PER_P-T_001
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