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Ad Hoc discussions
R4-102821 is withdrawn. 

R4-102795 is revised to R4-103365.
	R4-103335
	Discussion
	 
	Consideration on Laptop noise in LME OTA testing
	ZTE


Discussions:

· Telecom Italia (TI): the noise level of 2 laptops is quite similar, why? ZTE said that this is quite different from previous results from Orange.  TI said the difference is the spike (due to WiFi). 

· TeliaSonera (TLS) said we need to use 3 laptops, but which laptop type is used in the testing? TRP is out by 0.3 dB between Laptop 1 and 2. 
· ZTE: 2 laptops – same size. And this is test and measured results. They are different but not very different. 

· TI said more testing will be done. 

· TLS said that the peaks pattern between 2 graphs is the same. So, it looks like 2 laptops are identical? 

· TI said that Laptop 1 – Wifi on, Laptop 2 – wifi off. 

· ZTE suggests to define the laptops (size, ports, type, etc.) to be used for testing.

· TLS asks what measurement resolution BW is used? It is good to show this info. 
· TI said that the frequency span should be a bit narrower. 

· Noted. 

	R4-102820
	Approval
	RInImp-UEAnt_Test_FS
	Consideration on EUT temperature influence and solution
	CATR, ZTE


( influence of high temperature on plug-in data cards hosted on laptop mounted equipment (LME) and provide some suggestion to solve the problem
Discussions:

· Agilent said that repeatability is important. 60 deg on EUT casing is quite normal. Proposal 1 is ok. Proposal 2 will prevent repeatability. Is this just to keep the temperature low? Interval between test steps should be sufficient to allow temperature to stable. 

· TI said the Proposal 1 is inline with their proposal with USB cable. Proposal 2 should consider the cost of testing also. 

· TLS said that datacard can get hot easily. Is EUT continuously transmit at max. power for 80 mins? 
· Samsung said that TRP and TRS tolerance is inline with the spread in Figure 1. So, better not to wait for long between tests as cost will go up. 

Way forward on this paper:

Proposal 1 is agreed. (But this is not to endorse the usage of USB port method). 

Proposal 2 – Some issues to resolve:

1. Follow the MIMO OTA approach? Or To keep it different from MIMO OTA.
· Keep it separate. 

2. Measure the maximum EUT output power. Seems that influence of temperature is less.  

3. What is the increase in the testing time? 
4. Proposal (Agilent): Temperature of EUT should be stable during the test procedure. 
· ZTE: How to control the temperature? Agilent: Let it cool over time.

· TLS: Difficult to keep the temperature stable. 

· KDDI: Agree with Agilent of the need to keep the temperature stable for EUT. 

· Samsung: Is temperature issue for both EUT or laptop or both? Not good to wait during the test. 
· TI: Difficult to agree. Agree with Samsung. 

· Samsung: Agree with TI. 
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Documents Noted.
ZTE:

Proposal 1：The LME OTA testing should base on the directly plugged-in scheme. The cable connected-scheme can be adopted as an optional choice and its result may be used as a supplementation to that of the directly plugged-in scheme.
Proposal 2：Use the background noise and the dimension as the eigen parameter to specify the reference laptop. The typical value of these two parameters need further study. The location/placement of the usb-dongle is specified by the primary mechanical mode of the test configure. 

Samsung:
Proposal: It is propose to use battery and reference USB cable for LME OTA measurement to remove all impact from Laptop computer.
Telecom Italia, et.al:

Proposal: In case of laptops with a plugged-in device (e.g. USB dongles) it is proposed to use a test configuration where the DUT is connected to the laptop through a reference cable with well specified characteristics (length, etc.), as already shown in [12] and [13], and in line with [17].
Motorola: 

Proposal: It is proposed that LME must be directly connected to the laptop as it would be in normal use mode. 
Discussions: 
· Agilent: Results are quite different between companies: several dBs. What conditions do you use to measure? Should represent majority of use cases. 
· TLS: Samsung’s results: Are 2 methods correlated during the testing? With and without cable methods, there is no influence. 

· TI: Laptop has influence on the results.
· ZTE: Agree with Agilent 

· Samsung: there are many laptop configuratons for laptop used to measure LME OTA. Measurement results will therefore very different. 

· TI: Agree with Samsung. It is also difficult to find a reference laptop, make it sustainable over time. 

· Agilent: Agree with comments above, it is still possible to find a reference laptop over a long time .Testing time becomes not relevant as testing becomes more complex. So, should choose a more relevant method. 

· Intel: Agree with Samsung/TI, laptop is a big source of noise. Quantify the noise and specify it as a loss in user information (as additional info, may be not in the spec). 

· TI: Laptop influence should be removed due to the scope of the WI. Not agree with Agilent, shall the laptop be sold with EUT? Different size of laptop, USB port positions, etc. 

· ZTE: Not agree with TI/Samsung. User experience should be considered. Results from TI. 
· TI: UE1, UE3 results show that using USB cable has less noise. 

· TI: Motorola’s paper was late. For information only. Should only test KPIs such as TRP and TRS. It is not clear whether the EUT is MIMO capable. 

· Motorola: Worry that wrong direction is taken. Not define TRP/TRS for diversity case. Not testing MIMO here in the paper. Testing Antenna performance, envelope metrics, return loss, etc. The performance is significantly different between 2 methods. Big worry. Difficult to stabilise the USB cable, ( choking the cable. Also used to provide augmented ground plane for method 1. 

· Telefonica: It is easier to agree a configuration for the USB cable than a configuration for a reference laptop (screen position, screen technology, building material, USB port position, USB port horizontal/vertical orientation, USB dongle temperature, laptop power supply…). During this meeting several contributions have been presented that show the influence that several laptop factors can have on TRP/TRS measurement. If we want to standardise a reference laptop, it could take too much time, and at the end we could have a reference laptop that is not representative of real USB dongle usage. 

· TI: Only one laptop is shown. For OTA, still should consider TRP/TRS. We test device performance, not antenna performance. 

· Motorola: Fair to measure TRP/TRS. We make this measurement to improve the performance of device. Try to establish good performance device, not just try to get the best results. 
· TLS: Why not use free-space in the first place? 

· Motorola:  Because operators want better/realistic performance. If design for free-space, the results will be very different if include body loss/head loss. If design other way round, it is better. 

· TI: Diferent USB dongles could also give you different results. 

· Motorola: that is why we have a reference laptop: use phantom laptop? The issue is the augmented ground plane of the design which is integral part of USB dongle design. Not make sense to make a Reference USB cable. 

· TLS: Can we use this phantom reference for long time? 

· TI: Phantom head is stable. Not phantom laptop.
· Motorola: If USB dongle is designed with ground plane of PC, this method will have problem. 

· TLS: If Motorola to show if different USB dongle will give different results if same setting (cable) is used. 

· Motorola: If you don’t choke the USB cable, you will resonate with the carrier frequency/band. Then different cables will be needed for multiband terminals. 

· TI: If we rely so much on ground plane of PC, why this is not reflected in the TRP/TRS results? 

· Motorola: Samsung contribution: 2 bands, 2 different results – 3 dB. 7 dB different – So, cable changes the performance. 

· TI: same difference is observed for both methods. 

· Samsung: Scope is to test under free-space. Use of USB cable is showing good agreement with free-space characteristics actually in the paper. Reason for choosing a PC is very difficult. 

· Motorola: Dongle should not be tested in free-space. Once you choose the reference laptop, any other PCs can be judged against the reference to evaluate the EUT performance.  

· Samsung: In CTIA is the work for reference laptop finished?

· Motorola: Yes. 

· TI: How do you choose the reference laptop? Some USB can give different performance. 
· Motorola: Repect views of CITA to choose reference laptop. Can share the background how to choose the reference laptop. 

· Telefonica: Do you have information on FOMs used in CTIA?

· Motorola: will present this info. Next meeting. 

· Motorola: Recommend to test the EUT against the manufacturer declaration. 

Way forward on this topic: 

1. More measurement results should be presented in next meeting to draw conclusion. 

2. Address the issues of different results for different frequency bands (3 – 7 dBs). Is USB cable method frequency band agnostic? Can reference laptop be made frequency band agnostic? 
3. Motorola will provide background on CTIA (FOMs, choose ref. laptop, progress, when can be used the reference laptop, etc.)

4. Quantify the noise from laptop and specify it as a loss in user information (as additional info, may be not in the spec). 
5. [free-space: Both methods are compliant within the scope of “free-space”. Laptop not necessary be a part of testing OTA.] 
	R4-102920
	LS out
	UEAnt_FSTest
	[DRAFT] LS Response on OTA conformance testing for devices utilising 3GPP based wireless communication
	Samsung


Agreed the content. Motorola to provide confirmation on CITA embedded module this week. 
3
Conclusions

The main discussions and way forward were presented here. It is proposed to approve this adhoc report to ensure good progress on the LME_OTA work item. 















