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1.
Introduction

The aim of this document is to present additional measurements and observations on GSM 900 and 1800 TRP and TRS values based on Orange Labs test results.
2.
Discussion

In RAN4#50bis meeting Nokia presented in [1] a CR with proposed figures for OTA requirements in Speech position for GSM 850, GSM 900, DCS 1800 and PCS 1900. 
This CR was followed by a technical discussion during the last meeting RAN4#51, where different analyses were presented:

· An analysis of GSM 900 and GSM850 OTA measurement was presented in [2] showing that different requirements should be considered for these bands.
· A Group of operators' made a proposal for GSM 900 and 1800 OTA minimum requirements in [3] based measurement results (105 different UEs)

· TRP and TRS results for GSM850, GSM900, DCS1800 and GSM1900 bands are presented as CDF curves in [4] based on 50 to 60 UEs. This contribution also shows an evaluation of failed dual band (GSM900/1800) terminals when the requirement assumptions proposed in [1] are varied. Even though, it was not clarified how each band (900/1800/850/1900) and each requirement type (TRP, TRS) contributes individually to the total failure rate evaluated in this document.
In the next sections, TRP and TRS results measured over a large selection of UEs are presented. In order to progress the technical discussion, extensive analysis are presented here in order to analyse and evaluate the possible impact of the number of supported bands, supported technologies and form factor on TRP and TRS performances on both GSM 900 and 1800 bands.
2.3
Measurements from Orange Labs
105 handsets illustrating different models from 16 different vendors and supporting both GSM 900 and DCS 1800 bands were tested in Orange Labs for TRP and TRS according to 3GPP standard methodology. Terminal types vary from dual/quadruple band GSM to dual mode WCDMA/GSM multi-band.
TRP and TRS measurements in free space for these UEs were presented in [3].
Taking into account Lab measurements we've applied the following estimation head loss to derive TRP and TRS performance in speech position (Beside head).
	
	Delta TRP/TRS GSM 900
	Delta TRP/TRS
DCS 1800

	Head loss
	5
	2


This leads us to the following figures for the OTA speech position results:
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Figure 1: Distribution of TRP measurements beside Head for GSM900 and DCS 1800
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Figure 2: Distribution of TRS measurements beside Head for GSM900 and DCS 1800

2.3 Impact of number of supported bands
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Figure 3: Repartition of tested terminals per number of supported bands
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Figure 4: TRP (beside head) for GSM900 operation versus number of supported bands
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Figure 5: TRP (beside head) for GSM1800 operation versus number of supported bands
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Figure 6: TRS (beside head) for GSM900 operation versus number of supported bands
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Figure 7: TRS (beside head) for GSM1800 operation versus number of supported bands

Analysis:
UEs supporting 5 bands, all of which are dual-mode GSM-UMTS, have even better TRP performances than UEs supporting 2 to 4 bands and larger spreading. For some samples TRS can reach better values for 2 bands UEs compared to UEs with higher number of bands in DCS 1800 band. This TRS tendency is not confirmed for GSM900. 
From these figures we don't see any direct correlation between high number of supported bands and degradation of TRP/TRS performance. It seems that the state of the art of UEs evolved quite a lot, although we still see large spreading of performance results for UEs supporting the same number of bands.
2.4 Impact of supported technologies

[image: image8.emf]Repartition of terminals per supported technologies

47%

9%

45%

GSM

GSM*

GSM-UMTS


Figure 8: Repartition of tested terminals versus supported technologies
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Figure 9: TRP (beside head) for GSM900 operation versus supported technologies
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Figure 10: TRP (beside head) for GSM1800 operation versus supported technologies
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Figure 11: TRS (beside head) for GSM900 operation versus supported technologies
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Figure 12: TRS (beside head) for GSM1800 operation versus supported technologies

Analysis:

From the figures above we can notice that Dual-Mode (GSM-UMTS) UEs have in general better TRP performances than GSM only UEs for GSM 900 and DCS 1800 operation. On the other hand, they have quite similar TRS performance compared to GSM only UEs except for some UEs that support only 2 bands (GSM-Only)
2.5 Impact of terminal form factor
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Figure 13: Repartition of tested terminals versus form factor

[image: image14.emf]Average radiated power TRP (Beside head) for GSM900 versus Terminal 

form factor

22,0

23,0

24,0

25,0

26,0

27,0

28,0

Barphone Barphone Barphone Barphone Barphone Barphone Barphone

Clamshell open Clamshell open Clamshell open PDAPDA PDA PDA Slide closed

Slide open Slide open Slide open Slide open Slide open Slide open

Average radiated power TRP (dBm)


Figure 14: TRP (beside head) for GSM900 operation versus terminal form factor
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Figure 15: TRS (beside head) for GSM900 operation versus terminal form factor
Analysis:

From the figures above we can notice that Slide-open UEs have better TRP performance compared to other form factors. On the other hand, all UEs form factors have quite similar TRS performance.
2.6 Analysis of possible correlation between GSM900 and UMTS 1800 OTA performances
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Figure 16: Comparison of TRP performance in 900 and 1800 bands
[image: image17.emf]Average radiated sensitivity TRS (Beside head) for GSM900 and 

DCS 1800 versus number of supported bands

-108,0

-103,0

-98,0

22222334444445555555

TRS GSM

Average Beside head

TRS DCS

Average Beside head


Figure 17: Comparison of TRS performance in 900 and 1800 bands
Analysis:

From the figures above we notice no direct correlation of OTA performance between GSM900 and DCS1800 operations.

3.
Conclusion
In this document, test results and extensive analyses of TRP and TRS measurements from Orange Labs are presented in order to help progressing OTA performance discussion for GSM900 and DCS1800. 
They show the impact of the number of supported bands, supported technologies and form factor on GSM 900 and 1800 TRP, TRS performances of a large selection of multi-band terminals. 

These analyses draw the tendency of progress of the state of the art, and enforce that the figures proposed by a group of operators in [3] for, GSM900/DCS 1800, TRP and TRS minimum requirement and recommended performance are reasonable and are in line with the progress of the state of the art.
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