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1. 
Introduction

A study item on DCH Enhancements for UMTS has been initiated in [1]. An integral part of the study item is to compare the performance of the DCH enhancements as presented in [2] to that of voice over HSPA. In this contribution, downlink system level simulation results are provided for voice over HSPA, based on the assumptions in [3]. The following metrics are shown:
· Average remaining cell throughput vs. number of VoHS users per cell.
· Average power per cell used by VoHS users.
· Average power per cell used by BE users.
· Percentage of VoHS users with BLER rate > 3%.
In all simulations, a delay budget of 50 ms was considered. Results are shown for PedA3 and VehA30 channel models, with 6 and 8 configured HS-SCCH and 12.2kbps AMR coded packets. In addition, possible packet bundling opportunities (up to 3 packets) are also taken into account in separate simulations and presented in the contribution.
2. 
Simulation results
2.1
Remaining cell throughput vs. number of VoHS users/cell
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Figure 1 Remaining cell throughput for HSPA UEs vs number of voice UEs/cell – PedA
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Figure 2 Remaining cell throughput for HSPA UEs vs number of voice UEs/cell – VehA
2.2
Average power per cell used by VoHS users
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Figure 3 Average cell power for voice UEs vs. number of voice UEs/cell – PedA
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Figure 4 Average cell power for voice UEs vs. number of voice UEs/cell – VehA
In Figure 3 and Figure 4, it can be observed that for high loads, the average power for voice UEs decreases. This is explained by the fact that as less BE UEs are gradually scheduled, the cell’s TX power and interference are reduced. This improves the SINR of voice UEs and thereby decreases required power. With 6 HS-SCCHs, the combination of high number of scheduled voice UEs/TTI and high intra-cell interference is reached at 80 voice UEs/TTI. This is a function of two variables: the maximum number of HS-SCCHs in use and the number of scheduled BE users. As the number of scheduled voice UEs/TTI approaches the maximum number of HS-SCCHs, more power is allocated for them. The peak power is reached when BE UEs can still be scheduled quite often and are consuming the rest of the available cell power. This degrades the SINR of voice UEs, which will therefore also need more power for transmission. To the right side of the peak, all HS-SCCHs codes are already allocated to voice UEs and BE UEs can no longer be scheduled, which reduces the power requirements. Voice UEs usually need low power, so interference level starts to drop which in turn lowers the required power. Eventually, as the number of voice UEs continues to grow, the power level will stabilize.
2.3
Average power per cell used by BE users
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Figure 5 Average remaining cell power for BE UEs vs number of voice UEs/cell – PedA
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Figure 6 Average remaining cell power for BE UEs vs number of voice UEs/cell – VehA
Figure 5 and Figure 6 show the remaining cell power for BE users vs the number of active voice users per cell. The increased available power for BE users for HS-SCCH=8 is reflected in the higher remaining TP shown in Figure 1. On the other hand, at lower voice user loads, it is suggested to retain the maximum number of HS-SCCH in the cell to 4, to ensure that the additional power is allocated to HSDPA BE users. 
2.4
Percentage of VoHS users with BLER > 3%
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Figure 7 Percentage of users with more than 3% BLER vs number of voice UEs/cell – PedA
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Figure 8 Percentage of users with more than 3% BLER vs number of voice UEs/cell – VehA
Figure 7 and Figure 8 show the system voice capacity in terms of number of voice users that can be served.
3. 
Conclusion
Based on the results presented above, we can conclude that Voice over HSPA delivers equal and sometimes better capacity to that of the enhancements proposed in [2].
Proposal: Consider VoHSPA as a viable alternative to Enhanced R99.
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