Page 1

3GPP TSG-RAN WG1 #40
R1-050200
Scottsdale, USA
Feb 14th –18th, 2005
Agenda item:
9.2
Source: 
Qualcomm Europe
Title: 



EUL Performance with Deboosting on E-DPDCH
Document for:
Discussion and Decision
1
Introduction
In the past few meetings, there have been suggestions that de-boosting E-DPDCH on retransmissions improves system capacity by up to 20%. In this document, we will evaluate system performance with E-DPDCH power adaptation during retransmissions.
2
Simulation Setup
The simulation setup is the following:
· Channel Model Mix = 30% PA3, 50% VA30, 20% VA120

· Full Buffer

· 10ms TTI with Time and Rate Scheduling

· 3 HARQ Processes

· DCH TFCS = 8 kbps

· E-TFCS = {16, 32, 64, 96, 128, 256, 384, 512, 640, 768, 896, 1024} kbps after 2 Tx

· Beta factors = Table A.2.2.2.1 of [1] + 2.1 dB

· The increase in beta factors was optimized to achieve a lower initial BLER (~20%) across all channels and transport blocks

· Mode of Operation
· Adaptive PO Scheme

· Scheme 1 – E-DPCCH is not de-boosted during 2nd transmission

· Scheme 2 – De-boosting of E-DPDCH = -6.0 dB during 2nd transmission
· Rest of the simulation assumptions are outlined in Tables 9.4.1.1.1. and A-7 of [1]
3
System Performance

Tables 1 and 2 outline the system performance.
	RoT (dB)
	Throughput (kbps)
	% Gain

	
	No de-boosting
	De-boosting
	

	3.38
	850
	910
	7.06

	4.11
	1050
	1107
	5.43

	4.96
	1230
	1299
	5.61

	5.95
	1408
	1475
	4.76


Table 1
System Throughput
	RoT (dB)
	% RoT Overshoot above 7 dB

	
	No de-boosting
	De-boosting

	3.38
	0.13
	0.64

	4.11
	0.70
	2.02

	4.96
	3.90
	5.98


Table 2
RoT Overshoot
4
Analysis
4.1
Simulations

Based upon the simulation results, we observe that:

1. When the initial BLER is 20%, de-boosting improves system performance by ~5% at an operating point of average RoT = 4.5 dB

2. When the initial BLER is 20%, de-boosting degrades the % RoT overshoot above 7 dB

a. If one wishes to have the same % RoT overshoot, this implies that the system would have to be operated at a lower average RoT point with de-boosting
4.2
Latency

De-boosting increases the average number of transmissions needed to successfully decode a packet. Therefore, it seems preferable not to de-boost E-DPDCH when a low latency packet is being transmitted.
Multiple MAC-d flows with different latency requirements will be multiplexed on E-DCH. However, when trying to decode E-DPDCH, the Node-B is unaware of the associated QoS of the current transmission – recall that only the TF is signaled on E-DPCCH. Therefore, if E-DPDCH de-boosting is performed during re-transmissions, there will be a scaling mis-match between transmitted and received E-DPDCH/DPCCH ratio.

While smaller scaling mis-matches are unavoidable due to power headroom variations, the scaling mis-match due to de-boosting could be as large as 6 dB, as assumed in the simulations shown in section 3. This leads to an inefficient link performance, negating some of the 5% gains shown in Table 1. 
5
Conclusions

We have not been able to replicate the 20% improvement claimed by de-boosting proponents. Given the questionable gains we see with de-boosting in our simulations at cost of increased RoT overshoot, we propose not to intentionally de-boost E-DPDCH during retransmissions.
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