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1
Introduction

The introduction of enhanced uplink is expected to provide significant gains over the Rel-99. Some possible ways to achieve this is by introducing HARQ and higher data rates. Two possible candidates for the TTI are 2ms and 10ms. In this document, we present the E-DCH system performance with 2ms TTI vs. 10ms with HARQ and a Node-B scheduler [1][2] with Rel-99 voice users present in the system. 
2
System set-up

The system configuration has been set as shown in Table 1. 
Table 1

	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

	Channel model
	Mixed (PA3 30%, VA30 50% and VA120 20%) 

	Traffic model
	Full buffer

	# Data UE per cell
	10

	# Voice UE per cell
	20

	Duration
	500 s + 10 s warm-up

	HARQ
	2ms TTI
	10ms TTI

	
	Max # of transmissions = 4

# of HARQ processes = 5
Re-transmission delay = 10 ms

Ack/Nack errors = 0%
	Max # of transmissions = 2
# of HARQ processes = 3

Re-transmission delay = 30 ms

Ack/Nack errors = 0%

	Scheduling algorithm
	Proportional fair

	Scheduling process
	As described in [2]. Decentralized Node-B scheduler with 

1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in UE’s active set send ACK/NAK.

	Scheduling delays
	2ms E-DCH

10ms E-DCH

Period

2 ms

10 ms

Uplink SI delay

10 slots

35 slots

DL Grant delay

1 slot

1 slot



	Power control
	Data UE: Outer loop driven by 1% BLER on DPDCH

Inner loop error rate = 4%
Voice UE: Outer loop driven by 1% BLER of Class A bits on DPDCH

Inner loop error rate = 4%

	DCH
	Data UE: TFCS = 8 kbps (100% duty cycle)

Minimum set: 8 kbps; TTI: 10ms
Voice UE: TFCS = {Null, SID and 12.2kbps} = Minimum set; 
TTI: 20ms

	E-DCH
	TFCS = TFS = MCS as shown in [5] and [6]
Minimum set is empty

E-TFC selection:

Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

	E-DPCCH
	2ms TTI
	10ms TTI
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	E-DPCCH errors: 0%

	SHO
	2ms TTI
	10ms TTI

	
	When in SHO E-TFS is restricted up  to instantaneous 512kbps
	When in SHO E-TFS is restricted up  to instantaneous 256kbps

	Decoding
	Short term link level curves: [3] with scenario-I and [4]


3
Performance

The following figures compare the system performance of E-DCH with 2ms and 10ms TTI in terms of average cell throughput, fairness and RoT overshoot with 20UEs present in the system.

Figure 1 and Figure 2 compare the E-DCH cell throughput with 2ms and 10ms TTI. It is seen that compared to 10ms TTI, the system performance with 2ms TTI yields higher throughput, similarly as what can be observed in [6]. The throughput is less than what can be found in [6] as part of the resources are taken by voice UEs and more data UEs are transmitting on DPDCH with 8kbps.  Figure 3 shows that the voice outage with 2ms is slightly lower than with 10ms, but they are all very small in both cases.  2ms sees a better fairness than 10ms TTI, as demonstrated in Figure 4. The RoT overshoot curves given in Figure 5 indicate that 10ms TTI has a higher RoT overshoot, but again the overshoot is very small with both 2ms and 10ms TTI. 
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Figure 1: Average cell throughput as a function of average RoT – mixed channel 
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Figure 2: Throughput gain between 2ms and 10ms
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Figure 3: Voice Outage with 2ms and 10ms TTI
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Figure 4: Fairness curves - mixed channel
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Figure 5: Percentage of time the RoT is greater than 7 dB – mixed channel

4
Conclusions

In this document, we compared the E-DCH system performance with 2ms and 10ms TTI where there are voice users in the system. The system throughput with both data and voice UEs decreases compared to the system with data only UEs [6] because part of the system resources are taken by the voice UEs. It is also observed that 2ms yields a higher throughput with a lower voice outage, better fairness and lower RoT overshoot.
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