3GPP TSG-RAN WG4 Meeting AH #3                         R4-102466
Bratislava, Slovakia 28th, June – 2nd, July  2010
Source:
ZTE, BUPT
Title:
Proposal on testing method using the worst scenario
Agenda item:
3.7
Document for:
Approval

1. Introduction

In TSG-RAN#45 plenary, a new work item proposal “UE Over The Air (Antenna) conformance testing methodology- laptop mounted equipment free space test” was approved [1]. An overview of the work item objectives and time plan is given in [2] and approved in RAN4 #53. According to this time plan, LME configuration applied to OTA test in data test mode should be agreed. In RAN4 #54 and #55 meetings, some factors which affect testing result of laptop are proposed in [3-4]. 

In this document we consider the variety of environment while using plug-in card. The laptop configurations differ from users, and have different influence in plug-in card antenna performance. We propose that a comprehensive worst scenario should be taken into account while testing. Thus the practical usage of users should be simulated from various angles. 

We propose several worst scenarios while using the plug-in card mounted to laptop.
2. Discussion

2.1 Connection mode between laptop and plug-in card
· Case1: the plug-in card under test is connected to the laptop through a cable
In this case, the laptop is located at the far-field of the plug-in card antenna, which could avoid the influence caused by laptop and human hand. This case is not practical and reasonable. The actual TRP and TRS will be worse than the value got from this set-up. This is an ideal situation for testing and nearly doesn’t exist in practical usage.  
· Case2: the plug-in card under test is connected to the laptop through USB
In this case, the laptop is located at the near-field of the plug-in card antenna, which could take the impacts caused by laptop and human hand into consideration. This case is in accordance with the practical usage. It would be a worse case compared with case 1, so we propose to adopt this mode.
2.2 Relative position of cards and laptops
In [3], the influence of relative position between plug-in card and laptop is discussed and simulated. It considers four relative positions in reference to the actual use of customer, and the cases are as follows. 

· Case 1:Plug-in card is horizontally placed and close to the LCD panel

· Case 2:Plug-in card is horizontally placed and far away form the LCD panel

· Case 3:Plug-in card is vertically placed and close to the LCD panel

· Case 4:Plug-in card is vertically placed and far away form the LCD panel

According to the conclusion of [3], we propose that case 1 is a worse scenario for Non-Rotary USB card, and case 3 is a worse scenario for Rotary USB card.
In addition, we propose a case 5 where Plug-in card is at the back of laptop and close to the LCD panel. We simulated case 1, case 3 and case 5 for comparison. 

· Case 5: Plug-in card is at the back of laptop and close to the LCD panel

In the simulation, the notebook is modeled as two Perfect Electric Conductor (PEC) boxes as the method used in [4]. The size of the notebook is 335×238×30 mm. The angle between keyboard and LCD panel is 110°. The simulation frequency is 1800MHz. All the simulation results are obtained by the SEMCAD X software. The model of reference antenna and pattern are presented in Fig. 1a – Fig. 1b. The simulation prototypes and patterns are presented in Fig. 1.
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Fig. 1a: The model of Case 1
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Fig. 1b: The Pattern of the Case 1 
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Fig. 1c: The model of Case 3

[image: image4.png]



Fig. 1d: The Pattern of the Case 3 
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Fig. 1e: The model of Case 5
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Fig. 1f: The Pattern of the Case 5

Fig.1: simulation prototypes and patterns

Table 2 the simulated TRP and TRS of the antenna hosted on the LME

	
	case 1
	case 3
	case 5
	original

	TRP
	28.0951dBm
	27.3654dBm
	26.4064dBm
	28.4777dBm

	TRS
	-104.116dBm
	-103.386dBm
	-102.427dBm
	-104.498dBm


   From the simulation, we conclude that case 5 is a worse scenario for Non-Rotary USB plug-in card and propose to be adopted during testing. While case 3 is a worse scenario for Rotary USB card and propose to be adopted during testing.

2.3 Influence caused by the dimension of laptop

In [5], the effect of laptop dimension is simulated and analyzed. The result shows that the larger the laptop is, the worse TRP and TRS are. Considering worse case and customer common use comprehensively, we propose adopt a 15inch laptop during testing.
2.4 Impact of hand phantom

In [6], the influence of hand phantom in LME OTA testing is discussed. The human hand impacts on the TRP and TRS of the antenna hosted on the LME. We propose to take hand phantom into account during the testing. 
3. Conclusion
In this document, four aspects for worst scenario in test are discussed. If the card can pass the worst scenario, it will pass other scenarios.
Proposal: It is proposed to take the test under the worst scenario, where plug-in card is connected to 15inch laptop with hand phantom through USB, and placed near LCD panel.
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