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1 Introduction

In RAN4 meeting #50 requirements for the below 1GHz UTRAN bands were agreed [1]. In previous RAN4 meeting (RAN#50bis) a CR opening the discussion on GSM OTA requirements was presented [2]. In this contribution we present some additional measurement results for GSM850, GSM900, GSM1800 and GSM1900.
Also  earlier discussions it has been noted that that also the impacts of multimode and multiband support would need to be properly studied and understood.  To evaluate this also some analysis of the total failure ratio is provided.
2 Measurement results
In the following subsections results for GSM850, GSM900, DCS1800 and GSM1900 bands are presented. These are based on several handset models from different manufacturers. Amount of results presented of each band is given in table below. Terminal types vary from dual/triple band GSM to dual mode WCDMA/GSM multiband. The GSM850 and GSM900 terminals supported Power Class 4 (33dBm) and DCS1800 and PCS1900 supported Power Class 1(30dBm).
Table 1. Amount of results presented per band
	Band
	Amount of terminals

	GSM850
	66

	GSM900
	51

	DCS1800
	65

	PCS1900
	66


2.1 TRP measurement results 
Figure 1 shows the measured TRP results for GSM850 and GSM900 in CDF. Also shown in the figure are the 50% threshold values for both bands. Correspondingly Figure 2 gives the results for the DCS1800 and GSM1900 bands.  
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Figure 1.TRP results for GSM850 and GSM900
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Figure 2. TRP results for DCS1800 and PCS1900
2.2 TRS measurement results  
 TRS results for GSM850 and GSM900 are summarised in Figure 3 and for DCS1800 and PCS1900 in Figure 4. 
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Figure 3. TRS results for GSM850 and GSM900
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Figure 4.TRS results for DCS1800 and PCS1900
2.3 Meeting Minimum OTA Requirements and Test Requirements

In the previous section the measurement results for TRP and TRS are presented per band. Based on these curves the portion of terminal not meeting the minimum requirement could be estimated. However this naturally gives only partial picture of the total failure ratio as most GSM terminals support at least 2 GSM bands. Therefore, when considering the requirements it should be understood that the requirements for a given band cannot be set as an isolated issue. In order to meet the GCF certification limits terminal naturally needs to meet the set minimum requirements for all the supported bands and modes. 
In this section we evaluate a bit how changing (tightening) the requirement proposal given in [2] by steps of 0.25dB would change the total failure ratio for a dual band GSM900/DCS1800 terminal. Figure 5 shows the portion of terminals failing to meet the minimum requirement. In this analysis the performance of each terminal is evaluated against the set minimum requirement for each metric and on both bands. Then the portion of terminals (of total terminals) failing to meet at one or more set limit on either band is counted as failure e.g. each terminal failing is accounted only once.  This evaluation is based on sample base of 81 terminals. The increase is applied equally to each metric and both bands. Naturally this is only  a partial view as in the future more terminal will be supporting more GSM bands (to enable global roaming) and most likely be dual mode terminals. Accounting the existing requirements agreed earlier the impact to total failure ratio for example to dual mode WCDMA/GSM terminals would be larger. 
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Figure 5. Portion of failed terminals as a function of change in proposed requirement.

3 Conclusion

In this contribution we have presented measurement results to progress the work to set the OTA requirements for GSM bands. TRP and TRS results for GSM850 and GSM900 are presented as CDF curves.  Additionally, we have evaluated the performance of dual band (GSM900/1800) terminals against the minimum requirements proposed in [2] for each metric and on both bands and then checked the portion of failed terminals when the requirement assumptions are varied. 
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