Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #50bis
R1-074302
Shanghai, China, 8th – 12th of October 2007
Agenda item:

8 – Enhanced Uplink for Cell_FACH state in FDD
Source:
Nokia, Nokia Siemens Networks
Title:
CELL_FACH state E-DCH – coverage comparison
Document for:

Discussion
1 Introduction

The new WI [1] to enhance UL common channel data transmission was agreed in RAN#37. The purpose is to utilize E-DCH transport channels also in other states than in CELL_DCH state. In [2] a concept is proposed in which the E-DCH data transmission takes place in conjunction with the R’99 random access acquisition procedure. The E-DCH resources are assigned by the Node B, which has a pool of E-DCH resources. Because the resources are connected to PRACH acquisition without RNC interaction the proposed concept doesn’t utilize softer or soft handover but is from the physical layer perspective in every other aspect just like the E-DCH transmission in the CELL_DCH state. 
This paper compares RACH and E-DCH data transmission capabilities from coverage point of view via link level simulations in order to assess the feasibility of using E-DCH instead of RACH for delivering messages from the UE to the network in the CELL_FACH state.
2
Simulation results
Data rate: 16 kbps

Figure 1 presents BLER vs. received Ec/No for RACH and E-DCH with 1-4 transmissions. In each case the instantaneous information bitrate is 16 kbps and RACH is chosen to have TTI length of 20 ms to correspond the normal usage of current RACH giving the best possible RACH coverage. If one considers 10 % BLER line in the figure, it can be noticed that E-DCH with only one transmission performs about 2.5 dB better than RACH. HARQ functionality will further improve the E-DCH performance and with the 4th transmission the difference is already almost 6.5 dB. On the other hand HARQ brings delay that is not shown in the figure. Table 1 gives the main parameters used for one 20 ms TTI RACH and two 10 ms E-DCH TTI cases. 
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Figure 1 BLER vs. received Ec/No between RACH and two eRACH cases.

Table 1 Main parameters for RACH and two eRACH cases
	
	RACH 20 ms TTI
	E-DCH

	Channel model
	Vehicular A modified, 5 taps: {0dB 0ns, -2.4 dB 260 ns, -6.5 dB 520 ns, -9.4 dB 780 ns, -12.7 dB 1040 ns}

	Velocity
	3 km/h

	TTI [ms]
	20
	10

	PDU size [bits]
	320
	160

	SF
	64
	64

	Rate matching
	Repetition
	Repetition

	Channel coder
	Convolutional
	Turbo

	Code rate
	½
	1/3

	CRC bits
	16
	24

	Power control
	No
	Yes

	Power control error
	N/A
	4 %


PDU size 320 bits:

This case analyses the performance when PDU having size of 320 bits is sent. Six different methods, RACH with 10 and 20 ms TTI, E-DCH with 1-4 transmissions, are used. If one considers the line of 10 % BLER, from Figure 2 it can be obtained that RACH with 20 ms TTI outperforms RACH 10 ms by 2.5 dB in received Ec/No. The effect comes from longer interleaving period and processing gain. On the other hand, delay has been doubled. E-DCH with one transmission has almost one dB better performance than RACH with 20 ms. In addition, the bitrate is double with E-DCH related to RACH. With the use HARQ, the difference between E-DCH and RACH increases up to 4.5 dB if 4 transmissions are assumed on E-DCH. 
[image: image2.png]BLER

0.45

0.4

0.3

0.2

0.15

0.1

—— RACH 10ms

— RACH 20 ms
E-DCH10ms TTI, 1 TX
E-DCH10ms TTI, 2 TX
E-DCH10ms TTI, 3 TX
E-DCH10ms TTI, 4 TX

Coverage comparison, TrBlk 320 bits

BLER 10 %

T
|
|
|
|
t
|
L

24

-23

-22

-21

-20 -19
Received Ec/No [dB]

-18

-15

14




Figure 2 BLER vs. received Ec/No when RLC PDU size is 320 bits.
Table 2 Main parameters
	
	RAC
	E-DCH

	Channel model
	Vehicular A modified, 5 taps: {0dB 0ns, -2.4 dB 260 ns, -6.5 dB 520 ns, -9.4 dB 780 ns, -12.7 dB 1040 ns}

	Velocity
	3 km/h

	TTI [ms]
	10 & 20
	10

	PDU size [bits]
	320
	320

	SF
	32
	32

	Rate matching
	Repetition
	Repetition

	Channel coder
	Convolutional
	Turbo

	Code rate
	½
	1/3

	CRC bits
	16
	24

	Power control
	No
	Yes

	Power control error
	N/A
	4 %


3
Conclusions
Two cases above compare RACH and E-DCH data transmissions by looking at BLER as a function of received Ec/No. The results indicate clearly that E-DCH in one cell outperforms RACH data transmission from coverage point of view when looking at BLER level of 10 %. 
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