TSG-RAN WG1 #35 meeting
                                                
Tdoc R1-031349
Lisbon, Portugal
November 17th – 21st, 2003

Agenda item:
Enhanced Uplink DCH

Source: 
Motorola
Title:
          Setting of Gain Factors for Enhanced Uplink (Revision to R1-031215)
Document for:
Discussion and decision

1. Introduction

In this contribution, simulation results are presented showing the effect of gain factors on the performance of E-DCH and DPDCH.  A code-multiplexing structure has been assumed where the E-DCH, DPDCH and DPCCH are code multiplexed.  The HS-DPCCH was turned off in the simulation.   It may be noted that some of these results were presented in [1].  It is suggested to include these results in the TR.

2. Simulation results

Case 1: E-DCH, DPDCH and DPCCH on, c = 15

In this case, E-DCH is selected using a power offset  relative to c with c fixed to 15, while d is allowed to vary according to the desired operating range.  The simulation parameters are summarized in Table-1.  The DPDCH is coded using Rel-99 convolutional code, while the E-DCH is coded using Rel-99 R=1/3 turbo code.  Note that only one transmission was allowed (no H-ARQ).  The results are with pilot-based channel estimation and power control with two received antennas.  The power control step size was 1.0 dB with a 4% error probability and one timeslot delay.

Figure 1 illustrate FER performance under Ped-A propagation channels at 3 km/h.  The E-DCH data rate is 384 kbps with BPSK modulation, effective coding rate of 2/5, and spreading factor of 4.  Here, E-DCH = 42, c = 15, while d is allowed to vary.  In the figures, dashed lines represent DPDCH performance, while solid lines represent E-DCH performance.  It should be noted that the performance of the DPDCH is sensitive to the selection of d.  The performance of the E-DCH, however, only changes marginally with d since the power allocated to the E-DCH varies slightly in response to changes in d value.   From Figure 1, it is seen that, in order to achieve an operating range of 10% E-DCH FER and 1% DPDCH FER, d = 9 should be selected.

Case 2: 12.2 kbps DPDCH and DPCCH on, c = 15

In this case, the performance of 12.2 kbps is simulated for Ped-A channel model at 3 km/h with c = 15, while d is allowed to vary.  From Figure 2 it may be observed that the difference in performance between d = 9 and d = 12 is around 1dB.  

Case 3: 12.2 kbps DPDCH and DPCCH on, d = 15

In this case, the performance of 12.2 kbps is simulated for Ped-A channel model at 3 km/h with d = 15, while c is allowed to vary.  From Figure 3 it may be observed that the optimum value of c is 8 or 9. Comparing Figure 2 and Figure 3 it may be observed that there is approximately 1dB loss in performance between (d = 9, c = 15) and (d = 15, c = 9).
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Figure 1.  Performance of 12.2 kbps DPDCH (dashed lines) and 384 kbps E-DCH (solid lines) – 2 RX antennas, non-ideal channel estimation, Pedestrian A channel (3 km/h).
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Figure 2.  Performance of 12.2 kbps DPDCH with c = 15, while d is allowed to vary
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Figure 3. Performance of 12.2 kbps DPDCH with d = 15, while c is allowed to vary

Table 1. Simulation Parameters

	Simulation Parameter
	Value

	No. of slots/frame
	3

	No. of chips/second
	3.84 Mcps

	E-DCH TTI
	2 ms

	Modulation
	BPSK/QPSK/8-PSK

	Channels
	Flat Rayleigh Fading,

Vehicular A

	No. of antennas
	2

	Receiver
	Rake

	Sampling Rate
	1X

	Inner-Loop PC
	ON 

	Power Control Metric
	Pilot-based

	PC delay and error
	1 slot, 4%

	PC step size
	1 dB

	Beta values
	βc = 15, βd = various, 

βE-DCH = various

	Pilot/TFCI/FBI/TPC
	6/2/0/2

	Base Turbo Code
	R=1/3, K=4, 8 iterations


3. Conclusions

The following conclusions are drawn:

1. With E-DCH, DPDCH and DPCCH present, the optimum values are (e = 42, d = 10, c = 15) to satisfy 1% FER requirement for DPDCH and 20% FER requirements for E-DCH.  The total receive Ec/Nt required is approximately –11.5dB.

2. In case E-DCH is DTX’ed (no data to send), the pilot Ec/Nt required to achieve 1% FER with d = 10, c = 15 for 1% FER performance of the DPDCH is –21.2dB which is same as with e = 42, d = 10, c = 15 when the E-DCH is on.  With d = 15, c = 10, the pilot Ec/Nt required to achieve 1% FER performance on the DPDCH is -26.7dB although there is a difference of more than 2.0dB in total Rx Ec/Nt between (d = 15, c = 10) and (d = 10, c = 15).
3. Setting e to a higher value improves PAR significantly.  As such, the addition of additional code-multiplexed channel does not have a major effect on PAR. Restricting the value of e to 15 or 30 will increase the PAR significantly for the code-multiplexed case.
4. In view of (2) and (3) it can be concluded that setting e to a value higher than 30 will improve the PAR performance and will have an effect on the system performance in case the E-DCH is DTX’ed provided d and c are not changed.
5. To overcome the problem, mentioned in (2) and (4), several solutions exists:
a. Using a separate code-multiplexed pilot channel for decoding E-DCH.
b. Using pilot symbols in the E-DPCCH for decoding E-DCH.
c. Data assisted channel estimation.
d. Modified power control algorithm [3]
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