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1. Introduction 

This contribution is intended for further simulation results of shorter TTI and higher uplink rate. Compared to our contribution [5] where retransmission of RLC and TCP layer is included, the results presented in this contribution differ by detail modelling of MAC layer with fast retransmission and reordering functionalities. Following are the parameters of interests in this contribution:
· TTI : 2ms, 10ms

· Uplink Rate : 384kbps, 1536kbps

· Iub delay: 10ms, 50ms

· CN delay: 0ms, 50ms
2. Comparison of Simulation Results [2]
In this section, system simulation results presented in [2] are compared with our simulation results. Detail simulation assumptions and parameters can be seen in the table at the end of contribution. Figure 1 shows a comparison of the packet call transmission delay between our simulation results and [2]. Four test cases are used as a combination of 2ms/10ms TTI and 1.5Mbps/384kbps rate. It is assumed that Iub delay (10ms), no CN delay (0ms) and low BLER (1%).
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Figure 1 : Comparison of Average Packet Call Delay
For all 4 test cases shown in Figure 1, the packet call delay of [2] seems higher than our simulation results, i.e. difference is approximately 400ms at largest. More specifically, 
· In our simulation, the gain of shorter TTI only appears at 1.5Mbps although it is marginal 40ms reduction (6%) of packet call delay.

· In case of [2], 10ms 1.5Mbps performs almost as good as 2ms 384kbps which is in contradiction to our simulation result. In our simulation, the gain of high bit rate seem almost preserved even with 10ms.
In order to resolve this difference, list of simulation parameters and modelling needed to be clarified:
· Upper layer modelling and parameters: as mentioned in [5]
 

· Iub delay: as mentioned in [5]

· Downlink modelling: as mentioned in [5]

· Application modelling and parameters: as mentioned in [5] 

· Modelling of MAC layer retransmission: Our simulation results are based on MAC layer with fast retransmission whereas no MAC layer retransmission is assumed in [2]. Since MAC layer retransmission is faster than RLC layer retransmission so that it may be a reason for the difference in packet call transmission delay.

· Modelling of MAC layer reordering: Our simulation results are also based on MAC layer reordering whereas reordering is performed at RLC layer in [2]. The sequential delivery of PDU to RLC layer by MAC layer reduces the probability of RLC layer retransmission which is much slower than MAC layer. Therefore it may be also a reason for the difference in packet call transmission delay. 
3. Impact of TTI and Uplink Rate
In this section, the impact of CN delay and Iub delay is further considered. Four set of combination of TTI (2ms and 10ms) and uplink rate (1.5Mbps and 3.84kbps) are investigated. The minimum Iub delay is assumed to be 10ms but higher Iub delay of 50ms is also considered in the simulation as more realistic value. The CN delay is also assumed to be either 0ms or 50ms although 50ms CN delay may be too idealistic as well.
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Figure 2 : Average Packet Call Throughput @ various TTI and Rate
(HARQ Target BLER = 0.01, Iub delay 50ms)
From the results in Figure 2, it can be seen that: 
· In the case of low Iub delay and no CN delay (blue bars), 
· 1.5Mbps outperforms 384kbps significantly e.g. 240% and 220% improvement of packet call throughput for the case of 2ms and 10ms respectively. 
· The throughput gain of shorter TTI is 7% in the case of 1.5Mbps.

· In the case of medium Iub delay and no CN delay (red bars),

· The gain of 1.5Mbps reduces to 154% and 151% improvement of packet call throughput for the case of 2ms and 10ms respectively.
· The throughput gain of shorter TTI is also reduced to 3% in the case of 1.5Mbps.

· In the case of medium Iub delay and low CN delay (yellow bars), 
· The gain of 1.5Mbps even further reduces to 115% and 111% improvement of packet call throughput for the case of 2ms and 10ms respectively.

· The throughput gain of shorter TTI is only 3% in the case of 1.5Mbps. 
4. Conclusion 
In this contribution, we examined the issue of shorter TTI and maximum uplink in the case of EDCH regarding on ultimate performance of end-to-end user experience. From the simulation results, it is shown that:

· Simulation results presented in this contribution has somewhat large difference (400ms at largest) comparing to ones in [2]. Especially in our simulation, 2ms with 384kbps performs far less than 10ms with 1.5Mbps (i.e. 3.6 times higher packet call transmission delay).


· It is quantified that, in EDCH case, the throughput gain of 2ms TTI over 10ms TTI is shown to be slightly over 7% for the case of 1.5Mbps with unrealistically small Iub delay and no internet delay.

· For the case of higher Iub delay of 50ms and internet delay of 50ms, the throughput gain of 2ms TTI over 10ms TTI is reduced to 3%.
· The throughput gain of enhanced rate of 1.5Mbps over 384kbps is shown to be over 200% at low Iub and CN delay and over 100% at high Iub and CN delay.
Having seen the results of this contribution, it seems that the gain of 2ms in terms of end to end user throughput seems marginal compared to 10ms TTI. In R99 case [5], we have seen some gain of 10ms over 40ms but a similar gain can not be obtained by 2ms over 10ms. To achieve the gain of 2ms, current UTRAN assumptions such as upper layer retransmission delay requirement (including Iub delay) should be also tighten at the same time.
Nevertheless, it remains to be seen how much scheduling gain improved by 2ms TTI over 10ms TTI because more frequent resource scheduling is feasible in the shorter TTI case. Therefore we feel that the scheduling gain of shorter TTI is needed as further evaluation issue to conclude TTI issue of EUDCH. 
If RAN1 feels that some of results (perhaps Figure 2) presented in this contribution is useful to be included in TR, a text proposal can be prepared for next February meeting.
5. Simulation Assumptions

	Parameter
	Value
	Comment

	TCP traffic model
	Similar to model defined in TR. (max 2000 Kbytes, median 8.5 Kbytes, average 25 Kbytes). MTU 1500 bytes,
	

	RLC configuration
	PDU size : 320bits
status report prohibit timer: RLC RTT
poll timer: RLC RTT + 2*TTI
	

	DCH uplink
	TTI = n*10 ms
BLER = 1% or 10%
	

	DCH downlink
	DCH with TTI = 10ms
BLER = 1%
	

	Uu delay, uplink
	UL TTI
	

	Iub and RNC delay
	10ms
	

	CN Delay
	0ms, 50ms, 100ms, 200ms
	

	HARQ 
	Stop and wait asynchronised ARQ No soft combining
Maximum number of retransmission : NMRX= 8
Anack processing delay : 1 TTI
Anack signalling duration : 1 TTI
	

	Reordering*
	Window based reordering similar to HSDPA
	


*Modelling of MAC layer reordering: In this contribution, a sequential delivery of MACd Pdu to RLC layer is modelled. One reason for reordering at the MAC layer is to avoid unnecessary retransmissions at the RLC layer. If the RLC layer receives an out of sequence PDU it will send a status report to the transmitter to request retransmission of the "missing" PDUs.
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