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Introduction
The Wi-Fi Alliance Coexistence Technical Task Group developed a Coexistence Guidelines document for the measurement of coexistence behaviour between LTE and Wi-Fi and participated in the practical work required to commission a Test Bed. 
Wi-Fi Alliance became the forum for collaboration between the Wi-Fi and cellular industries on issues relating to the two technologies sharing unlicensed spectrum, The collaboration relied on the coexistence guidelines and resulted in the Coexistence Test Plan [1] published in Sept 2016.
This document discusses the Coexistence Test Plan testing duration in terms of four main activities.
1. Commissioning the Test Bed
2. Establishing reference data to calibrate how Wi-Fi shares with Wi-Fi
3. Pre-testing the candidate LTE systems to ensure that they are operating as expected
4. Testing how candidate LTE systems share with Wi-Fi for the final Test Report
Discussion
Commissioning the Test Bed
An example of the signal routing in a fully cross-coupled Coexistence Test Bed is shown below. Automation is required to perform testing in a reliable and repeatable manner.
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Commissioning the Test Bed requires the following activities
· Debugging the automation software 
· Calibrating the RF links
· Debugging unwanted RF cross-talk issues
· Ensuring that the Wi-Fi equipment operates as expected
· Debugging unexpected equipment interactions
· etc. 
Commissioning the first Test Bed took some months, but the learning achieved in the first test laboratory helped speed the work in the second laboratory.
Establishing Wi-Fi Reference Data
The Pass/Fail criteria in the Coexistence Test Plan have foundations in the definition of fairness.
“A deployed system transmitting in an unlicensed channel is operating fairly to Wi-Fi if the impact of that system on Wi-Fi users in the channel is no worse than the impact of an additional Wi-Fi device or Wi-Fi network introduced into the channel supporting the same traffic load as the system. “
The basic concept is to compare the Wi-Fi / LTE performance (Test Data) against the Wi-Fi / Wi-Fi performance (Reference Data).
This Reference Data is derived from measured performance of various combinations of real-world, commercially available devices and needs to be done only once.
Wi-Fi Alliance chose three types of Access Points:
· Two Enterprise grade 802.11ac  (devices A, B)
· One Consumer grade 802.11n  (device C)
And two types of Stations:
· One high end smartphone using 802.11ac  (device X)
· One consumer grade laptop using 802.11ac  (device Y)
Reference Data was generated using 6 or 12 unique combinations of devices. Some examples of these combinations are shown in the tables below.
	BSS
	TC 4.5 Benchmark equipment configurations

	BSS #1
	AP1: A
	AP1: B
	AP1: C
	AP1: A
	AP1: B
	AP1: C

	
	STA1: Y
	STA1: Y
	STA1: Y
	STA1: X
	STA1: X
	STA1: X

	BSS #2
	AP2: B
	AP2: C
	AP2: A
	AP2: A
	AP2: B
	AP2: C

	
	STA2: X
	STA2: X
	STA2: X
	STA2: X
	STA2: X
	STA2: X

	
	STA3: X
	STA3: X
	STA3: X
	STA3: X
	STA3: X
	STA3: X

	
	STA4: X
	STA4: X
	STA4: X
	STA4: Y
	STA4: Y
	STA4: Y

	
	STA5: Y
	STA5: Y
	STA5: Y
	STA5: Y
	STA5: Y
	STA5: Y

	
	STA6: Y
	STA6: Y
	STA6: Y
	STA6: Y
	STA6: Y
	STA6: Y



	BSS
	TC 4.5 Benchmark equipment configurations

	BSS #1
	AP1: A
	AP1: B
	AP1: C
	AP1: A
	AP1: B
	AP1: C
	AP1: A
	AP1: B
	AP1: C
	AP1: A
	AP1: B
	AP1: C

	
	STA1: Y
	STA1: Y
	STA1: Y
	STA1: X
	STA1: X
	STA1: Y
	STA1: X
	STA1: X
	STA1: X
	STA1: Y
	STA1: X
	STA1: X

	BSS #2
	AP2: C
	AP2: A
	AP2: B
	AP2: A
	AP2: B
	AP2: C
	AP2: C
	AP2: A
	AP2: B
	AP2: C
	AP2: A
	AP2: B

	
	STA2: X
	STA2: X
	STA2: X
	STA2: Y
	STA2: Y
	STA2: X
	STA2: Y
	STA2: Y
	STA2: Y
	STA2: Y
	STA2: X
	STA2: X



The first Reference Data generation activity ran in parallel with the Test Bed commissioning.
Re-generation of the Reference Data, if required, is expected to take about 1 week on a previously commissioned Test Bed.
Pre-testing LTE
Candidate devices are usually tested in the vendor’s facility before testing at a commercial test laboratory. This is usually a time consuming, iterative, exercise that runs in parallel with device development.
Because of the newness of this coexistence testing, few LTE vendors had suitable testing systems in-house. Consequently, these vendors performed their pre-testing at the commercial test laboratory and updated their designs and parameters in an iterative fashion to achieve the desired performance.
Testing Candidate LTE systems
Candidate LTE systems brought into a test laboratory are expected to pass due to the extensive testing that they should have undergone during the product development cycle in the vendors’ facilities.
It is common industry practice that the following steps are completed BEFORE an LTE system is taken to a commercial test laboratory:
· The Test Bed is automated and fully commissioned 
· The Reference Data has been previously generated 
· The LTE system has been pre-tested 
When these steps are completed as per common practice, the two commercial test organizations that have been involved in the Coexistence Test Plan, CETECOM and AT4 Wireless, agree that testing is expected to take approximately 1 week in addition to the usual few days required to ensure that the EUT has been correctly set up in at their location.
Conclusion
Wi-Fi Alliance has helped commission coexistence test beds in two separate commercial test laboratories. 
The initial coexistence testing set up and commissioning is usually done in parallel with reference data generation. This “once-off” activity took several months for the first commercial test laboratory.  The learning achieved in the first laboratory reduced this time for the second commercial test laboratory.  
Commercial test organisations such as CETECOM and AT4 Wireless agree that, if the usual expectations of EUT pre-testing and setup are satisfied, full testing using the Coexistence Test Plan in real life could be completed in about a week.
The Coexistence Test Plan automation could be further optimized to considerably reduce test time.   
References
[1] Wi-Fi Alliance Coexistence Test Plan v1.1:  https://www.wi-fi.org/file/coexistence-test-plan-package
[2] CETECOM, 411 Dixon Landing Rd, Milpitas, CA 95035
[3] AT4 Wireless,  AT4 wireless, Inc. - a Dekra Company – 520B Huntmar Park Drive, Herndon, 20170, VA, USA




1/1
image1.png
STAX

STAY

UE1

Atts

eNb1

Y

eNb2

AP A

APB

APC






1


/


1


 


3GPP TSG


-


RAN WG4 Meeting #


82


 


 


R4


-


1700841


 


Athens


,  


13


 


-


 


17


 


February  2017


 


 


Agenda item:


 


x.x.x


  


 


Source:


 


Wi


-


Fi Alliance


 


Title:


 


Wi


-


Fi / LTE Coexistence Testing Effort


 


Document for:


 


Discussion


 


1.


 


Introduction


 


The Wi


-


Fi Alliance Coexistence Technical Task Group developed 


a Coexistence 


G


uidelines


 


document 


for the 


measurement of coexistence behaviour between LTE and Wi


-


Fi and participated in the practical work required to 


commission a Test Bed. 


 


Wi


-


Fi Alliance


 


became the forum for collaboration 


between 


the Wi


-


Fi and 


c


ellular 


i


ndustries on issues relating to the 


two technologies 


sharing 


unlicensed spectrum


,


 


T


he collaboration 


relied on


 


the coexistence guidelines and 


resulted in


 


the 


Coexistence Test Plan 


[1] 


published in Sept 2016.


 


This document discusses the 


Coexistence Test Plan 


testing duration in terms of four main 


activities


.


 


1.


 


Commissioning the Test Bed


 


2.


 


Establish


ing


 


r


eference data to calibrate how Wi


-


Fi shares with Wi


-


Fi


 


3.


 


Pre


-


testing the candidate LTE 


systems to ensure that they are operating as expected


 


4.


 


Testing how candidate LTE systems share with Wi


-


Fi for the final Test Report


 


2.


 


Discussion


 


2.1


 


Commissioning the Test Bed


 


An example of the


 


signal routing in a


 


fully cross


-


coupled Coexistence Test Bed is shown


 


below


.


 


Aut


omation is required 


to perform testing in a reliable and repeatable manner.


 


 


 


 


 


 




1 / 1   3GPP TSG - RAN WG4 Meeting # 82     R4 - 1700841   Athens ,   13   -   17   February  2017     Agenda item:   x.x.x      Source:   Wi - Fi Alliance   Title:   Wi - Fi / LTE Coexistence Testing Effort   Document for:   Discussion   1.   Introduction   The Wi - Fi Alliance Coexistence Technical Task Group developed  a Coexistence  G uidelines   document  for the  measurement of coexistence behaviour between LTE and Wi - Fi and participated in the practical work required to  commission a Test Bed.    Wi - Fi Alliance   became the forum for collaboration  between  the Wi - Fi and  c ellular  i ndustries on issues relating to the  two technologies  sharing  unlicensed spectrum ,   T he collaboration  relied on   the coexistence guidelines and  resulted in   the  Coexistence Test Plan  [1]  published in Sept 2016.   This document discusses the  Coexistence Test Plan  testing duration in terms of four main  activities .   1.   Commissioning the Test Bed   2.   Establish ing   r eference data to calibrate how Wi - Fi shares with Wi - Fi   3.   Pre - testing the candidate LTE  systems to ensure that they are operating as expected   4.   Testing how candidate LTE systems share with Wi - Fi for the final Test Report   2.   Discussion   2.1   Commissioning the Test Bed   An example of the   signal routing in a   fully cross - coupled Coexistence Test Bed is shown   below .   Aut omation is required  to perform testing in a reliable and repeatable manner.            

