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1 Introduction
There are two basic requirements set by the networks operators; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS). The measurement methods to verify these requirements are defined by CTIA Test Plan 1.[2] and 3GPP TS 34.114 1.[1]. In the work item, UE Over The Air (Antenna) conformance testing methodology for Laptop Mounted Equipment (LME) the focus has been related to the introduction of USB dongle as a LME device in OTA measurements. In R4-103523 1.[5] several types of devices were presented, such as USB dongle, PCMCIA and embedded module. This paper will present experiences from OTA measurements on laptops equipped with embedded mobile broadband. The experiences are based on measurements defined in the CTIA Test plan release 2.2.2.
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Figure 1
Mini PCI Express WWAN Module
The TRP/TRS tests were performed on fully integrated laptops with different types of chambers and different network simulators. Several OTA measurements have been done in cooperation with laptop manufactures. The paper R4-094765 1.[4] gives a brief summary of what have been done in CTIA for LME devices. The information in this document based on experiences using CTIA and 34.114 can be used in addition working forward with the 3GPP LME test plan.
2 Discussion
During OTA measurements several ambiguities were discovered when comparing 34.114 and CTIA test plan. 

Following differences was found comparing CTIA and 3GPP:


1. CTIA states that the looped power in up-link during a TIS measurement shall be high enough to maintain 0% BER or BLER, while 3GPP states that the up-link looped power shall be maximum power supported. A proposal for way forward could be to set maximum supported up-link power when measuring TRS. Then both CTIA and 3GPP requirements can be fulfilled.

2. CTIA states that BER limit at a WCDMA TRS measurement shall be 1.2%, while 3GPP states an interval of 1.0+/-0.2%. So by always measuring WCDMA TRS at BER limit 1.2% both CTIA and 3GPP can be fulfilled.


3. CTIA states that the link channel pair 4182/4408 shall be used as mid channel for WCDMA 850-band, while 3GPP states up/down link channel pair 4175/4400. To cover both CTIA and 3GPP it is necessary to measure TRP/TRS on 4 channels for the WCDMA 850-band.

4. 3GPP states that the test method not is limited to a specific chamber type, while CTIA states that an anechoic chamber shall be use. Our experience gives that the measurements result is very similar between different chamber types. It is vital to define measurement accuracy.
5. CTIA defines a test procedure for TIS for AGPS. Today there are several mini-card WWAN devices on the market with onboard GPS. 3GPP must investigate if a test method for GPS TRS shall be included. Note that the conducted core requirements exist in 3GPP for the E-UTRA and UTRA UE capable of supporting the AGPS [6-7].
6. CTIA defines Minimal TRP/TIS requirement. At the moment the values are set to TBD. 3GPP must investigate if minimal TRP/TRS requirement shall be defined. GSMA have defined recommendation for TRP/TRS limits in Embedded Mobile Guidelines 1.[3].

7. Experiences give that the setup of the network simulators is a cause to measurement error. 3GPP should specify radio and protocol parameters so that network simulators, such as Agilent 8960, Rohde&Schwarz CMW500 or Anritsu 8815 can be configured in an unambiguous manner. A proposal is to specify parameter configuration as in 34.121.
8. For GPRS CTIA states that the maximum number of uplink time slots supported by the device shall be utilized. There are operators that states only one uplink time slot for GPRS measurements to be used.
3 Conclusions 
When doing OTA measurements according to CTIA test plan on a laptop equipped with an embedded WWAN module many things can affect the measurement result. This paper is focusing on differences between 3GPP and CTIA. The differences presented in this document must be handled in the work to harmonize the tests. The harmonization is very important both for the device vendors and operators to be able to minimize test the time. 
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