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1. Introduction

When agreeing the performance requirements for UMTS 1800/1900 WI it has been discussed and agreed that narrowband blocking signal should be modulated type. However there has been discussion about the type of signal it should be, namely GMSK or 8-PSK, latter meaning an EDGE modulation in GERAN side.

2. Discussion

In last RAN WG4 meetings discussions regarding different solutions and their behaviour regarding different modulation type 8-PSK or GMSK has been concurred. We have also studied the issue briefly to verify are these claims correct, and does they have some impacts to the system behaviour. 

When considering the EDGE system deployment in real system, it is understood that same power amplifiers are used both GMSK and EDGE signals. This has been also been the aim when specifications in TSG-GERAN has been developed against EDGE system. In economical viewpoint this is practical and most commonly used scenario. 

Peak to average ratio (PAR) in 8-PSK modulation is about 3.2 dB with probability less than 0.01% of the time as shown in figure 1. Since the PA can't be saturated with GSMK signal either due the need to have some headroom for signal, we can say that the difference with RMS power between GMSK and EDGE is at least 2-2.5 dB. 
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Figure 1 PAR behaviour in 8-PSK EDGE modulation

Hence the difference between signal amplitudes between GMSK and 8-PSK modulation in real networks is 1.2 – 0.7 dB. From amplitude variation analysis we found that 1.2 dB breakpoint is 20% of the time, and 0.7 dB breakpoint is around 43% of the time.
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Figure 2 PAR behaviour in 8-PSK EDGE modulation

From the picture and previous discussion it can also be concluded that the amplitude is less than the estimated GMSK amplitude level (same 0.7 dB point onwards) about 57% of the time. 

Some practical experiences were also concluded as suggested in ref [1]. These results indicate less than 1 dB difference when GMSK and 8-PSK modulated interference is applied and the same BER value is maintained. The difference in performance is due larger peak amplitudes in the modulation, and hence the limitation is due of adjacent channel filtering. 

This result is well in-line with the discussion above regarding the amplitude variation. 

These results also indicate that the performance is limited due the adjacent channel selectivity, and there is no other mechanisms present causing performance degradation.

3. Conclusions

In this document 8-PSK modulation impacts were discussed. Theoretical analysis indicates that the difference of the amplitude variation is up to 3.2 dB, and that the PAR is below 0dB about 47 % of the time. 

In real network deployment it is anticipated that the 8-PSK RMS power is about 2-2.5 dB below GMSK modulation. Hence the impact to the WCDMA UE is not going to be directly the difference of 3.2 dB, but much less. 

The test results shows that the proposed modulations increases the adjacent channel selectivity requirement about 1 dB vs. GMSK modulated signal, when same RMS power is used for both modulation. 

Possible other sources of signal degradation was not found as was suggested in [1], and hence we believe that the 8-PSK modulation does not bring in any new test issues which could not be tested with GMSK modulated signal. 
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