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On Segregation Loss for Higher Order Modulation in Downlink
1. Introduction

In this document resource segregation with EGPRS for higher order modulation is discussed. Possible segregation loss versus penetration of higher order modulation capable terminals is analysed statistically assuming ideal packet scheduler and full load for both UL and DL. 
2. Segregation losses

Legacy EGPRS MS can not decode 16QAM modulated USFs, thus uplink throughput may be degraded in a case of partial 16QAM penetration. The throughput gain versus 16QAM penetration was estimated for both uplink and downlink for the following cases:

· Dynamic allocation for EGPRS and 16QAM with granularity 1
· Dynamic allocation for EGPRS and 16QAM with granularity 4

· Timeslot segregation for EGPRS and 16QAM

10% TBF blocking was assumed and total number of available radio time slots was 16. Average cell throughput gain for 16QAM and turbo coding was assumed to be 18%. Results are depicted in Figure 1.
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Figure 1 Throughput gain versus 16QAM penetration

As a result, in order to achieve 10% gain in UL by 16QAM at least 80% penetration is needed with granularity-4 or 93% penetration with granularity-1. On the other hand use of granularity-4 may introduce some amount of jitter or latency, not included to results. Resource segregation will limit also DL performance.
3. conclusion

Due to segregation losses, a high penetration of 16QAM terminals is required to achieve gains in uplink. For example higher than 80% penetration is needed for 10% gain in cell throughput. 

It is proposed that these findings be included in the Feasibility Study.
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