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1. Introduction

UE OTA performance requirement and test are being under consideration in RAN4 and RAN5 [1]. As the OTA work progressed, we gained further understanding that the requirement for WCDMA UE TRS and TRP measurements was unclear when Non-WCDMA UE antennas also exist in this UE, no matter of whether these Non-WCDMA antennas are under working or not. 
This contribution shows that the loading impedance uncertain observed from Non-WCDMA antenna connector, in our model, will lead to the performance uncertain about 1.2dB for WCDMA UE TRP and TRS measurements. 
The conclusions are therefore that: 
1) OTA mini-performances should be defined based on the worst conditions of the reference loading model (LM) of Non-WCDMA UE antenna, so the worst condition should be identified and pre-defined.

(2)  When OTA performances are defined, the spatial reference models (ASM) and the reference loading model (LM) of Non-WCDMA UE antenna should be identified and pre-defined. 

2. Discussion

In this document, a reference spatial electromagnetic (EM) model, consisted of a WCDMA UE antenna (PIFA), a Non-WCDMA UE antenna (Helical antenna) and a PCB, is shown in FIGURE 1. This reference spatial model can perfectly reflect a class of UE with multiple antennas.
As a base for OTA performance verifications, the RF network parameters of PIFA and Helical antenna with 50 ohm load in free space are shown in FIGURE 2. It is seen that PIFA antenna is for WCDMA and helical antenna for PCS application respectively.
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FIGURE2. Independents RF network parameters

The dependence of WCDMA UE antenna (PIFA) RF reflections and transmission performance on Non-WCDMA UE antenna (helical) three different RF loading states (short circuit, open circuit and 50 ohm matching circuit) are shown in FIGURE 3- 5.

FIGURE 3-5 also implies that the WCDMA UE antenna average gains are affected by the above RF loadings.
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FIGURE3 
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FIGURE4
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FIGURE5 
It is known that there exists closely relationship between TRP (TRS) and antenna gain. The effect of loadings on TRP and TRS are then translated and shown in TABLE 1. It can be seen that there are about 1.2dB changes for TRP and TRS measurements when Non-WCDMA UE antenna (helical antenna) is in three different RF loading states.
[image: image7.emf]
TABLE 1
3. Conclusions 

WCDMA UE TRP and TRS performance is affected by Non-WCDMA UE antenna loading impedance. In our EM simulation model, about 1.2 dB of TRP and TRS uncertain are shown.

The conclusion is therefore that:

(1) When WCDMA UE OTA Mini-performances are defined in the condition of UE with more than one Non-WCDMA UE antennas, Non-WCDMA UE antenna reference loadings model (LM) should be identified and pre-defined. 
The concepts of identification here mean that:

A.  All the TRX connected with Non-WCDMA UE antenna is in died condition (not OTA linking conditions). These should be further identified as following requirements:
A.1  All the TRX connected with Non-WCDMA UE antenna is in DC power off state.
A.2  All the TRX connected with Non-WCDMA UE antenna is in RF power off state.
B.  The TRX connected with Non-WCDMA UE antenna is in the active condition (OTA linking conditions).

WCDMA UE OTA Mini-performance requirements should include the worse case between A.1 and A.2. 
When B’s case considered, WCDMA UE OTA Mini-performance requirements should include the worse case among A.1, A.2 and B.
(2) When WCDMA UE OTA performance requirements are defined in the condition of UE with more than one Non-WCDMA UE antennas, the Non-WCDMA UE antenna’s spatial reference model (ASM) and their reference loading model (LM) should be considered and pre-defined. 
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