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1. Introduction
This contribution discusses DUT positioning in MIMO OTA test for various UE form factors.
2. Discussion
2.1 Current RAN4 OTA DUT positioning options for TRP/TRS testing 

UTRA total radiated power (TRP) and total radiated sensitivity (TRS) test methods are defined in TR 25.914 [1] and requirements are defined in TS 25.144[2], see Figure 1.
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Figure 1 RAN4 and RAN5 OTA reports and specifications
In order to mimic real device use cases RAN4 has specified various phantoms where the DUTs re placed during the test procedure. The first phantom RAN4 took into use was the SAM (Specific anthropomorphic mannequin) head phantom, see Figure 2. All current UTRA TRP and TRS requirements [2] are defined for SAM head phantom test method.


[image: image2.wmf]M

LE

RE

Reference 

plane



 EMBED MgxDesigner  [image: image3.wmf]M

RE

Reference

plane


[image: image4.wmf]horizontal 

line

vertical 

line

ear piece

Antenna

w/2

w/2


Figure 2 SAM head phantom

During the LME/LEE OTA WI the laptop ground plane phantom was developed and introduced into [1], see Figure 3. Laptop ground plane phantom is used when testing LME plug-in devices like USB dongles. 

For LEE devices it has been agreed that notebooks PCs are tested in free space position. A notebook PC is a portable personal computer combining the computer, keyboard and display in one form factor. Typically the keyboard is built into the base and the display is hinged along the back edge of the base. The largest single dimension for a notebook is limited to 0.42 m. Tablets are also LEE devices but the test methods and positions are not yet agreed.
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Figure 3 laptop ground plane phantom

During the UE OTA test method for the head and hand phantom SI the CTIA hand phantoms were introduced into [1]. Eight different hand phantoms were specified, see Table 1. 

Table 1 Hand phantoms

	Right Mono-block grip

	Right Fold grip

	Right Narrow data browsing grip

	Right PDA grip

	Left Mono-block grip

	Left Fold grip

	Left Narrow data browsing grip

	Left PDA grip


Mono-block, fold and PDA hand phantoms are intended to be used for corresponding UE form factors together with SAM head phantoms for speech mode testing.
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Figure 4 Mono-block and fold hand phantoms

In addition to speech mode testing also browsing mode testing has been specified in [1]. Browsing mode testing mimics web browsing, navigation, gaming and etc. types of user activities. During the browsing mode testing the DUT shall be mounted in a suitable hand phantom and oriented such that the DUTs main display is tilted 45 degrees from vertical.  RAN4 has specified two hand phantoms for browsing mode testing i.e. narrow DUT hand phantom and PDA hand phantom which is same as for PDA speech mode testing. Narrow DUT hand phantom is used with all DUTs narrower than 56 mm whereas PDA hand phantom is used with DUTs that are from 56 to 72 mm wide.
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Figure 5 Narrow DUT and PDA hand phantoms for browsing mode testing

As a summary TR 25.914 lists following DUT positioning options:
· UE’s under speech mode testing

· Head phantom (SAM)

· Head phantom (SAM) and hand phantom together

· UE’s under browsing mode testing

· Hand phantom only

· Laptop mounted equipment (LME)

· Laptop ground plane phantom

· Embedded devices i.e. Notebooks and Tablets (LEE)
· Notebooks use free space positioning

· Tablets, UE positioning has not been decided

2.2 Device positioning during MIMO OTA testing

For MIMO OTA test method RAN4 needs to agree what is correct UE positioning method during the testing. Because of cost and time schedule benefits we see is would be beneficial to exploit existing UE positioning methods and phantoms already defined in [1] as much as possible.
Therefore for LME devices such as USB dongles we propose that the laptop ground phantom is used similarly as for TRP/TRS testing.

Proposal 1: A laptop ground plane phantom is used for radiated MIMO OTA performance measurements in case of plug-in DUT like USB dongles as defined in TR 25.914 sub clauses 5.1.3 and 5.1.4.
LEE device category is divided for notebook PCs and tablets. For notebook PC’s we propose that free space test method is used similarly as for TRP/TRS testing.

Proposal 2: LEE Notebook PC’s shall be tested in free space configuration.

For tables we propose to postpone the positioning selection further as this is not agreed for TRP/TRS testing. 

Lastly for normal UE’s we are proposing to adopt the browsing mode testing method.  Reasoning for this is that browsing mode testing method is meant for mimicking use cases where the UE consumes large amounts of data i.e. the MIMO functionality is beneficial either in form of spatial multiplexing or Rx diversity. 

Proposal 3: Browsing mode testing method is used for MIMO OTA performance measurements in case of handset types of UE form factors as defined in TR 25.910 sub clause 5.1.7.
3. Conclusions
In this contribution we have made following proposals for UE positioning in MIMO OTA testing.
Proposal 1: A laptop ground plane phantom is used for radiated MIMO OTA performance measurements in case of plug-in DUT like USB dongles as defined in TR 25.914 sub clauses 5.1.3 and 5.1.4.
Proposal 2: LEE Notebook PC’s shall be tested in free space configuration.

Proposal 3: Browsing mode testing method is used for MIMO OTA performance measurements in case of handset types of UE form factors as defined in TR 25.910 sub clause 5.1.7.
4. References

[1] TR 25.914 v11.3.0 , Measurements of radio performances for UMTS terminals in speech mode
[2] TS 25.144 v11.2.0, User Equipment (UE) and Mobile Station (MS) over the air performance requirements
_1419835566.vsd
RAN5 OTA Technical Specification


 


RAN4 
OTA Technical Specification


TR 25.914
Measurements of radio performance for UMTS terminals in speech mode


TR 37.902
Total radiated power (TRP) and total rediated sensitivity (TRS) test methodology


TS 25.144
User Equipment (UE) and Mobile Station (MS) over the air performance requirements


TS 34.114
 User Equipment (UE) / Mobile Station (MS) Over The Air (OTA) antenna performance; Conformance testing


Test Method


Requirements


UTRA Hand phantom SI results


RAN4 
OTA Technical Report


TR 37.977
Verification of radiated multi-antenna reception performance of User Equipment (UE)



