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1
Introduction

The significant gains associated with enhanced uplink have been shown in [1]. The results presented so far are with the highest residual rate of 1Mbps. In this document, we present the E-DCH system performance where the highest residual rate is reduced to 512kbps.
2
System Performance

In this section, the system performance for mixed traffic model is analyzed. 2ms EUL, 10ms EUL, and 2ms+10ms EUL results are presented. For the 2ms+10ms system, it is assumed that non-SHO UEs are assigned 2ms TTI and are scheduled using time and rate scheduling (TRS). SHO UEs are assigned 10ms TTI and scheduled using rate scheduling (RS). The simulation setup is provided in Table 9.4.1.2.1 and Table 9.4.1.2.2[1]. Note that the SHO restriction is not enforced with 2ms+10ms case as assigning SHO UEs with 10ms TTI already introduces some penalty to SHO UEs.

We consider a mix of FTP, Gaming and Video users. The results are obtained for the system with 12 users, with 4 users of each traffic type. 

Figure 1 shows the system throughput as a function of the average RoT where “LC” denotes lower UE capability. It can be observed that throughput wise the performance loss is not significant with lower UE capability.

As presented in Figure 2 the RoT overshoot at the average RoT of 4.5 dB is around the same with both nominal and lower UE capability for 2ms TTI. For 10ms TTI, with TRS the lower UE capability exhibits a lower RoT overshoot. However, the RoT overshoot in all cases is less than 1% at 4.5 RoT.

From Figure 3 it can be seen that all fairness curves are similar and meet the fairness criterion.

Figure 4 shows the average packet call delays for Gaming users. Packet call delay is the time between two consecutive reading periods. For Gaming users, packet call delay represents the time of a gaming session that includes the time during which the packets are generated (active period), and the time needed for transmission of the data packets accumulated during the active period. Packet delays of FTP and Video users are presented in Figure 5 and Figure 6, respectively. Packet delay is the time needed for a packet to be received at a Node-B. From these figures it can be observed that video users benefit from lower UE capability in terms of packet delay. The reason is that lower UE capability allows for more UEs transmitting simultaneously and the associated transmit rate distribution is more suitable for video users with smaller packet size. For both FTP and Gaming users, with 2ms TTI and 2ms+10ms TTI, the difference with both nominal and lower UE capability is negligible. For 10ms TTI, depending on the actual operating point either gain or loss can be observed with lower UE capability.
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Figure 1: Average cell throughput as a function of the RoT 
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Figure 2: RoT overshoot 
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Figure 3: Fairness 
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Figure 4: Average packet call delay for Gaming users
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Figure 5: Average packet delay for FTP users
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Figure 6: Average packet delay for Video users

3
Conclusions

In this document, we show the impact of UE capability on system performance with mixed traffic models. 2ms TTI, 10ms TTI and 2ms/10ms TTI are considered. It is observed that the performance difference with lower UE capability is negligible, in terms of throughput, RoT overshoot and fairness. From the delay perspective, video users benefit with lower UE capability, while for FTP and Gaming users either gain or loss can be observed with lower UE capability, depending on the operating point.
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