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------------------Start of changes------------------
== First changed section==

4.1
Scope

The measurement procedure explained in this document applies to two classes of UE/MS products, one is the UE/MS used under the "speech mode" conditions that correspond to predefined positions (see Chapter 5) for voice application when the handset is held close to the user's head. And the other class is the laptop mounted equipment, including the wireless devices embedded into the laptop and the plug-in type device that host on the laptop. This method is also applicable to free space measurements.

The testing methodology applies to any 3G handset, with internal or external antenna, with single or multiple receive antennas, that supports both the speech mode and the data transfer mode. It is also applicable to the testing of dual-mode (GSM / UMTS) terminals. Specific technical details related to testing of GSM mode of the dual-mode terminals are addressed in Appendix D.

The radio tests considered here are:

1. The measurement of the radiated output power

2. The measurement of the radiated sensitivity 

The test procedure described in this document measures the performance of the transmitter and the receiver, including the antenna and also the effects of the user. 

The purpose of this document is to serve as a standard test procedure for radio performance testing of mobile terminals. It is the intention that this procedure is going to be used by test houses, network operators, mobile terminal and antenna manufacturers, research institutes etc. The motivation for the development of this document is the lack of standards in this area in 3GPP [4]. COST 273 SWG2.2 has reported the progress of the pre-standardization in several 3GPP RAN4 meetings [5] [6]. 

The major parts of this test procedure are based on the 3-D pattern measurement method. It has been considered necessary to define some items and components in the test procedure in detail, such as test channels and phantom set-ups, in order to make the testing in different laboratories harmonized. The procedure is, however, not limited to some specific antenna chambers or positioners, but just gives examples of systems that are presently available. Moreover, the pre-standard is open for the use of some alternative to the 3-D pattern measurement method, provided that the specified performance parameters and the total measurement uncertainty can be achieved with the alternative test method. In the first phase the pre-standard uses TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) as the performance parameters but it is also prepared for the use of Mean Effective Gain (MEG) (or Mean Effective Radiated Power (MERP) and its corresponding parameter Mean Effective Radiated Sensitivity (MERS) for the receiver performance) as the preferred performance parameter in a later stage. 

Note: 
TRP and TRS are well-defined measures for the handset transmitter and receiver performance in an isotropic field distribution with XPR = 1 (cross polarisation ratio), whereas MEG [7], [8] also gives the handset performance relative to a well-known reference and can take different values depending on the chosen field distribution including the XPR.

A Reverberation Chamber Method [9] [10] has been introduced in the pre-standard as an alternative test method for measuring total radiated power of the 3G UE ([11], [12] [13]). At the moment it has a limitation that it does not provide any possibility for the evaluation of MEG. 

4.2
Future extensions


The TRS test method presented in this document is based on combined TRS measurement for devices with multiple receive antennas. Further enhancements for radiated UE receiver verifications are developed under the MIMO OTA WI in RP-120368 and therefore combined TRS test method may eventually be revisited.
The test procedure presented in this document can be applied also for the testing of possible non-cellular systems in the 3G UE, such as Bluetooth (BT), General Positioning System (GPS), or Wireless Local Area Networks (WLAN).
== Next changed section==

8.2
Procedure for spherical scanning ranges

The measurement procedure is based on the measurement of the spherical sensitivity pattern of the Device Under Test (DUT). The sensitivity values of the DUT at a predefined BER level are sampled in far field in a group of points located on a spherical surface enclosing the DUT. The samples are taken using a constant sample step of 30 °, or smaller, both in theta (() and phi (() directions. All the samples are taken with two orthogonal linear polarizations, 
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- and 
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-polarisations. It is also possible to measure some other polarisation components, if it is possible to recover 
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-polarisations from the measured data by some technique. The Total Radiated Sensitivity (TRS) and Mean Effective Sensitivity (MERS) are calculated from the measured data by integration (see definitions from Chapter 6). 

See Chapter 7 for the examples of antenna pattern measurement systems and the definition of the coordinate system.
For DUTs with more than one antenna port, all the tests should be performed using both (all) antennas simultaneously.
== Next changed section==
9.3
TRS measurement

The TRS measurement is initialized in the same way as the TRP measurement: the mobile terminal is synchronised and registered with the pseudo-network emulated by the radio communications tester.

The downlink algorithm (TRS) bases its measurement on BER measurements. The aim is to determine the needed received power at UE (so-called target power or Ptarget) to achieve the BER target (e.g. 1%). 
For DUTs with more than one antenna port, all the tests should be performed using both (all) antennas simultaneously.
Full TRS measurement:

Sensitivity level is measured using 12.2kbps DL (and UL) reference channel for every position and polarization of the phone by sweeping the power transmitted by system simulator until the BER reaches target value of 1.0% ( 0.2% using at least 20000 bits. 

In order to speed up the measurement the DL and UL bit rate can be increased to maximum supported by the UE. When higher than 12.2kbps data rate is used also the BER target can be changed to 10.0% ( 2.0% using at least 20000 bits. If modified bit rate or BER target is used the effect of this modification (
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) must be measured at least in 4 different positions for each measured frequency (low, mid high). Reference sensitivity measurements must be done in a sequential order for each position.

The sensitivity level with faster method is done similarly as the full TRS measurement with 12.2kbps reference channel. The sensitivity level is measured with higher data rate and BER target for every position and polarization of the phone by sweeping the power transmitted by system simulator until the BER reaches target value. In addition to the higher data rate measurement the sensitivity level with 12.2kbps DL reference channel needs to be measured as in standard method in positions that are used in definition of the correction factor 
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Assuming 
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  is difference in sensitivity (in dBs) between 12.2kbps DL reference channel (1.0% ( 0.2% BER using at least 20000 bits) and higher data rate DL channel with higher BER target measured at frequency a and position b. 
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 for frequency a is then dB average of measured 
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s where b= 1…bmax and bmax≥4.

At the end of the test sequence 
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for each measured frequency must be added to the measured higher data rate sensitivity level to get the corresponding 12.2kbps 1% sensitivity level.
------------------End of changes------------------
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