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1. Introduction

In this document coverage aspects for some uplink proposals are discussed. Coverage analysis includes multislot power reduction and also impact of insertion losses e.g. due to duplexers and isolators. Analyzed proposals include DSR, MDSR, UL DC and Type-2 MS. 16QAM combined with TC was not included, because no coverage gain is shown so far. 

It should be noted that both capacity and coverage should be improved in a balance, since performance in real networks is limited by both of them and typically worst of them. 

2. InserTion Losses and power reductions

The maximum multi slot power reduction is applied for all the proposals (10*log10(#TSL) dB). For 8PSK modulation in the case of EGPRS and DSR 4 dB power reduction is applied related to GMSK. For MDSR 16QAM 6 dB power reduction was applied at highest power level and 4 dB for other levels.

The uplink dual carrier has 5 dB lower output power related to EGPRS due to IMD constraints [3]. 3 dB duplexer loss was assumed for Type-2 MS. 

3. Receiver and Network model

The BTS receiver and network model was as in [2]. Median RX level under interest was -98 dBm.
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Figure 1 Throughput versus received signal level, TU3iFH, NF=5dB
4. Results

Figure 2 shows median uplink throughput versus number of reserved slots in a coverage limited scenario. It can be seen that both DSR and MDSR can give solid gain over EGPRS. Two TRX implementation option for MDSR can provide about equal throughput per reserved timeslots as with EGPRS. 

Uplink dual carrier consumes about 6 timeslots  and Type-2 MS consumes all the 8 timeslots to provide the same median throughput as EGPRS can provide with 4 timeslots. 
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Figure 2 Uplink throughput versus number of timeslots
5. conclusion

Based on median coverage estimations the following conclusions can be made:
· The MDSR and DSR can about double median bit rates

· MDSR with dual TRX implementation has about equal HW(TSL) efficiency with EGPRS.

· Uplink Dual carrier can not improve median bit rates over EGPRS.

· Type​-2 terminal needs to use GMSK MCS for more than 5 slots in UL and could achieve similar throughput with 8 slots as achieved by EGPRS with 4 slots.

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