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1.0 Introduction

During WG1#36, link level results investigating the effect of channel estimation on OFDM and comparison simulations with WCDMA were presented and discussed in [2]. Given the agreement to proceed with a reduced set of performance evaluations with this SI as suggested in [3], it was agreed to perform system simulations with ideal channel knowledge as part of this study. It was also agreed that impacts of channel estimation can be investigated on the link level to provide an indication of OFDM channel estimation performance and associated penalty. 

In this document, we present a text proposal for 25.892 with the above intention in mind. Link simulations presented here have the same parameter setting as in [2], however, additional descriptions have been added in relevant sections to answer questions raised offline and in WG1#36. Simulation assumptions are detailed once again for convenience in the following section.

2.0 Simulation Assumptions

	Parameter
	Assumption

	CPICH Power Allocation 
	10 % 

	HS-DSCH Power Allocation
	90 %

	Channel Models
	Pedestrian A 3 km/hr

Pedestrian B 3 km/hr

Vehicular A 30 km/hr and 120 km/hr

	Channel Estimation (WCDMA) 
	Real Estimation from CPICH

	Channel Estimation (OFDM) 
	Ideal channel knowledge

Pilot aided 2 D linear interploation 

	OFDM System Parameters 
	Set2 from [1]

	Transport Channel Processing
	Identical to WCDMA HS-DSCH transport channel processing 

	HS-DSCH symbols per 2 ms TTI
	7200 (15 SF 16 codes per timeslot)

	Modulation 
	QPSK, 16QAM

	Code Rate
	1/3

	OFDM Pilot Pattern
	Temporal Spacing – pilot sub-carrier in every OFDM symbol. 78 pilot sub-carriers per OFDM symbol

Frequency Spacing – 9 sub-carriers between pilots. Staggered pilots between even and odd symbols

	WCDMA Receiver
	20 chip length LMMSE Equalizer

	HARQ
	7 channel HARQ with Chase Combining with maximum 3 retransmissions per packet

	Timing
	Perfect Assumed

	Interference Model
	Thermal Noise


3.0 Conclusions

In this contribution, single user link performance figures are presented between an OFDM HSDPA system compliant with the design requirements in [1], with a WCDMA HSDPA system equipped with an advanced receiver. The performance comparisons are performed with and without real channel estimation for OFDM in order to provide an idea of OFDM channel estimation penalty. It is to be noted though that the channel estimation performance depends on the pilot pattern, pilot power allocation and channel estimation algorithm employed in the simulations. While these sets of simulations are by no means comprehensive, we believe that they provide some idea about OFDM single link performance and that the accompanied text proposal should be captured in Annex A.2 of 25.892. 
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*************** Text Proposal for 25.892******************

A.2.1 Link Simulation Results for OFDM and WCDMA with LMMSE Equalizer

The following figures present results of link level simulations that were conducted according to the simulation assumptions and methodologies described earlier in Annex A.1.  No user multiplexing within a TTI has been assumed and each user has been assumed to utilise a data payload corresponding to 15 SF 16 WCDMA codes in a TTI. Note also that the results are based on the following assumptions:

· Additional interference can be modelled as AWGN.

· No Node B/UE impairments.

· No time windowing for OFDM

· Ideal and real channel estimation for OFDM from pilot channel and channel estimation from CPICH for WCDMA is used.

· Multi-channel HARQ with maximum 3 retransmissions per erroneous packet

· 1/3 Effective Coding Rate

· 20 sample WCDMA LMMSE Equalizer

· 78 pilot symbols per OFDM symbol with staggered pilot positions between even and odd OFDM symbols

· Pilot based 2 D interpolation based channel estimation for OFDM

· Channel estimation from CPICH for WCDMA

· Perfect Timing 

The channel models that were evaluated include Ped A and Ped B, both at 3km/h, and Veh A at 30 km/hr and 120 km/hr.  The simulation curves present single user link throughput as a function of average geometry factor.

It is to be noted that the performance of OFDM as experienced in the cell depends on the pilot pattern, pilot power allocation and channel estimation algorithm employed. These simulations assume a pilot power allocation consistent with the requirements in Annex A.1. 

A.2.1.1 Link Simulation Results for WCDMA (Channel Estimation from CPICH) and OFDM (Ideal Channel Knowledge)
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Figure 1 : OFDM(ideal ch. est.)/WCDMA(real ch. est.) Performance - Ped A 3km/hr

[image: image2.jpg]Throughput Mb/s -->

WCDMA / OFDM Performance - HARQ Enabled - Ped B 3 km/hr

5 T T T T T T T T T T
,-""":'—!
ed -
45 [-e~ QPSK Max B B
-8~ 16 QAM Max S
=== OFDM QPSK Ideal R
41 | ==- OFDM 16QAM Ideal L g 1
--- WCDMA QPSK Pl
--- WCDMA 16QAM 0 g
35K s o
il 4
* 2
s s
3F 2% J 4
-
!
S s
25L e " ;
,—:==,"f‘="’
2+ lzjf' A i
Pt ’ 7
el N,
-
1.5¢ ,/::’, 'Il / -
3252 7 ’
Pist s
1+ 524 s B
P ’
Pl ’
,;/ /’/
Lo socn ol
0.5 ",/ _l’/,
P
0 e o e L L L L | | | |
-6 -4 2 0 2 4 6 8 10 12 14




Figure 2 : OFDM(ideal ch. est.)/WCDMA(real ch. est.) Performance - Ped B 3km/hr
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Figure 3 : OFDM(ideal ch. est.)/WCDMA(real ch. est.) Performance - Veh A 30 km/hr
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Figure 4 : OFDM(ideal ch. est.)/WCDMA(real ch. est.) Performance - Veh A 120 km/hr

A.2.1.2 Link Simulation Results for WCDMA (Channel Estimation from CPICH) and OFDM (Channel Estimation from Pilot) 
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Figure 5 : OFDM(real ch. est.)/WCDMA(real ch. est.) Performance - Ped A 3km/hr
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Figure 6 : OFDM(real ch. est.)/WCDMA(real ch. est.) Performance - Ped B 3km/hr
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Figure 7 : OFDM(real ch. est.)/WCDMA(real ch. est.) Performance - Veh A 30 km/hr
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Figure 8 : OFDM(real ch. est.)/WCDMA(real ch. est.) Performance - Veh A 120 km/hr
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