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Introduction

Enhanced Uplink system performance for 2ms and 10ms TTI E-DCH is considered. At higher speeds (Vehicular A 30km/h (VA30)) system performance for a 2ms TTI E-DCH is significantly better than 10ms TTI E-DCH due to better rise control.  For slow speeds with multi-path channel diversity (Pedestrian B 3km/h (PB3)) system performance is slightly better for E-DCH with 10ms TTI due to lower control channel overhead and better link performance.  For slow speeds and a low multi-path diversity channel (Pedestrian A 3km/h (PA3)) system performance for 2ms and 10ms E-DCH was found to be similar.  E-DCH system performance is significantly better than Release 99 DCH for PA3 channel compared to other channel models because the low self interference promotes higher data rate usage which along with better rise control allows high loading.
Results

Enhanced Uplink system results are shown with non-ideal channel estimation for the full buffer traffic model using the Pedestrian B 3km/h (PB3), Vehicular A 30km/h (VA30), and Pedestrian A 3km/h (PA3) channel models for a 2ms and 10 ms TTI E-DCH cases.  The cases shown in this contribution use a rate control with persistence scheme with HARQ (Chase and IR combining). A TFC selection (similar to Release 99 for the 2ms case) algorithm is used and RLC is modeled. The system results are compared to Release-99. 

The system simulation assumptions are given in Table 2. 
For the E-DCH system, CDM users transmit autonomously while the maximum data rate and hence the rise over thermal level is controlled by Node-B using a persistence parameter which is signaled by the Node-B. 

The Release 99 DCH uplink uses 200ms Scheduling time interval with a Round Robin scheduler and UE TFC selection where maximum per cell TFC and CDM are controlled (SCHD2 in [6]) based on cell rise measurements. 

The system performance results in Table 1 show significantly better performance at higher speeds (VA30) for a 2ms TTI E-DCH than a 10ms TTI E-DCH due to better rise control as shown by the much smaller rise variation (stdev=0.6 vs. 2.9 for 10ms TTI). For slow speeds with multi-path channel diversity (PB3) system performance is slightly better for E-DCH with 10ms TTI due to lower control channel overhead and a 1dB better link performance.  For slow speeds and a low multi-path diversity channel (PA3) system performance for 2ms and 10ms E-DCH is similar.  E-DCH system performance is significantly better than Release 99 DCH for PA3 channel compared to other channel models because the low self interference promotes higher data rate usage and the better rise control allows high loading. This implies that some sort of channel equalization may be needed to obtain the full benefit of the E-DCH over the R99 DCH.
Figure 1 shows E-DCH throughput increase with 2ms or 10ms TTI relative to Release 99 10ms TTI DCH for different channel models.  The most significant improvement of 2ms TTI E-DCH over 10ms E-DCH TTI occurs for a VA30 channel where user and cell throughput go from a 20% increase over R99 to almost a 50% increase over R99.  The outage (user throughput
 < 16kbps) is still better for the 2ms TTI E-DCH than the R99 DCH but somewhat worse than that of the 10ms TTI E-DCH.
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Table 1 System performance for 2 and 10ms TTI E-DCH and for Release 99 DCH
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Figure 1 E-DCH Cell & User T-put improvement relative to R99 DCH for different TTI
Table 2 System Simulation Assumptions

	Parameter
	Configuration

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

Site to site distance = 2800 m

	Channel model
	Vehicular A 30km/h, Pedestrian A and B, 3km/h

	Traffic model
	Full buffer

	Node-B Receiver
	Rake (2 antennas per cell)

8 fingers per UE (finger assignment as in Table A-6 in [1])

	#UE per cell
	5 or 10 (as indicated)

	UE timing
	Time aligned (no offset between users)

	Duration
	300 s + 10 s warm-up per Monte Carlo drop (up to 20 drops)

	HARQ
	Max # of transmissions = 4 (Chase/IR combining)

N = # of HARQ processes = 3,  Re-transmission delay = 30 ms

Ack/Nack errors = 0%

	Scheduling Type
	R99: (RNC)
Round Robin scheduler with 200ms scheduling period. Maximum CDM and rate controlled per cell based on Rise over Thermal measurements.
E-DCH: (Node-B) Rate + Persistence

CDM users transmit autonomously while the maximum data rate and hence the rise over thermal level is controlled by Node-B using a persistence parameter which is signaled by the Node-B.

	Scheduling delays
	DCH

E-DCH

Time+rate

Period

200 ms

10 ms

Uplink SI delay

Uniform 60-100 ms

10 slots

DL Grant delay

Uniform 60-100 ms

1 slot

RLC delay (RTT)

200ms

200ms



	Power control
	Outer loop driven by ZTB 1.6Kbps 10ms TTI and DPDCH services

Inner loop error rate = 4%, delay = 1slot, step size=1dB

PA size: 21dBm, TFC power measurement error 2dB

	DCH
	TFCS = 8,16,32,64,128,256,384 Kbps (see Table 9.6.2.2)

Minimum set: DCCH (c,d)=(15,4), ZTB (c,d)=(15,9), SID (c,d)=(15,7)
Reference link level data as presented in R1-040017, 227.

	E-DCH
	TFCS = TFS = MCS as shown in Table 9.6.2.2

Minimum set: DCCH, ZTB, SID (if speech+data)

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.

Reference link level data as presented in R1-040017, 227

	E-DPCCH
	TFCI on DPCCH is used to indicate TFC for 10ms TTI

TFC indicated with 20Kbps TFRI channel for 2ms TTI

	SHO
	When in SHO E-TFS is restricted via R99 TFC selection

	Channel Estimation
	BW=625Hz, non-ideal & modeled in system simulation (see [3,4])

	Vehicular Penetration/Body Loss
	6 dB (see link budget Annex B R1-040017)


Table 9.6.2.2 DCH and E-DCH Per TFC relative power levels
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� Note for full buffer traffic, 2Mbyte packet call  are created where a new one appears 1ms after the final bit of the previous packet call is delivered to the UE. Hence, user packet call throughput has meaning even with full buffer traffic.
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