Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN1 #43
R1-051608
November 7th-11th, 2005

Seoul, Korea

Agenda item: 
8.4
Source: 
QUALCOMM Europe, Motorola, Samsung
Title: 
TP on downlink performance evaluation
Document for:

Decision

Introduction

This text proposal for TR 25.814 is based on the initial evaluation presented in [1, 2, 3].
Reference

[1]
3GPP R1-051113, System evaluation of Rel-6 type I, WCDMA and OFDMA based E-UTRA downlink (non MIMO), QUALCOMM Europe

[2]
3GPP R1-051593, Performance evaluation of Downlink HSDPA and EUTRA OFDMA, Motorola
[3]
3GPP R1-051348, Downlink Resource Allocation and Multiplexing, Samsung

Text Proposal for TR 25.814
8
Evaluation of techniques for evolved UTRA DL
8.1
Performance evaluation
Evaluation components such as spectral efficiency and throughput requirements are given in [4] for characterizing performance of a EUTRA MA proposal and determining whether it meets relative improvement requirements over Release 6 UTRA. The evaluation should at least be performed for a 10MHz bandwidth mode at 2.0GHz and a 1.25MHz bandwidth mode at 900MHz as given in Table 8.1.1-1. It is highly desirable to eventually show 20MHz performance results as well.

8.1.1
Traffic outage and latency requirements

Outage requirements for the different traffic models are needed for alignment. System loading is limited by the outage limit for each traffic type. Outage should also be conditioned on signaling reliability. That is, signaling error types that would result in extra packet loss or retransmissions that would significantly affect performance should be modeled or reported. Note that user packet call throughput by definition [2], [3] includes the effects of packet scheduling delay. See Annex A.4 for examples of evaluation approaches.

Table 8.1.1-1 – Traffic Outage and Latency requirements for determining maximum load

	Traffic Type
	Outage Limit and Definition

	HTTP – Web Browsing with TCP
	2% outage based on user packet call throughput < P 

P=128Kbps for BW>2.5MHz otherwise P=32Kbps

	FTP – with TCP
	2% outage based on user packet call throughput < Q 

Q=128Kbps for BW>2.5MHz otherwise Q=32Kbps

	VoIP
	2% outage based on user having < 98% of its speech frames delivered successfully within [40] ms (air interface delay).

Consecutive speech frames erased < [0.05]% of time

	S Kbps Streaming Video

S=128 for BW >2.5MHz otherwise 64
	2% outage based on user having > 2% dropped packets

	Video Conferencing
	Audio same as VoIP; Video same as Streaming


8.1.2 Evaluation against reference

Note: absolute results shown in the respective sections should not be compared as the set of assumptions used to derive these respective results may differ.

This section provides initial results of different E-UTRA downlink proposals, comparing with the baseline reference case defined in [x]:

· WCDMA Release-6

· 1 Transmit antenna at the Node-B

· 2 Receive antennas at the UE

· Rake receiver

· 5 MHz transmission bandwidth

Results are normalized to bit per second per Hertz.

8.1.2.1
Evaluation for MC-WCDMA based evolved UTRA DL

The initial evaluation results presented in table 8.1.2.1-1 are based on full buffer traffic models and proportional fair scheduler. For MC-WCDMA based E-UTRA, the numbers represent the performance assuming receive diversity and linear MMSE equalization in the UE. The downlink overhead is assumed to be 25% for both sets of results.

Table 8.1.2.1-1: Full buffer – 10 users per sector

	Case
	Speed

[km/h]
	Reference

WCDMA

Type I
[b/s/Hz]
	MC-WCDMA

Eql + 2 RxDiv

[b/s/Hz]
	% w.r.t Reference

	1
	3
	0.988
	1.512
	+ 53%

	2
	30
	0.664
	1.066
	+ 61%

	3
	3
	0.922
	1.370
	+ 49%

	4
	3
	0.938
	1.456
	+ 55%


Additional benefits from MIMO operation is for further study.

8.1.2.2
Evaluation for OFDMA based evolved UTRA DL

The initial evaluation results presented in Tables 8.1.2.2-1, 8.1.2.2-2 and 8.1.2.2-3 are based on full buffer traffic models and proportional fair scheduler. It is assumed that the scheduler is able to independently allocate individual sub-bands to different UEs at the same time. Further, it is assumed that the UE reports full CQI for all downlink sub-bands.

The downlink overhead for OFDM results in Tables 8.1.2.2-1, 8.1.2.2-2 and 8.1.2.2-3 is assumed to be 25%, 29% and 20% respectively.

Table 8.1.2.2-1: Full buffer – Set 1 – 10 users per sector

	Case
	Speed

[km/h]
	Reference

WCDMA

Type I
[b/s/Hz]
	OFDM 2 ms TTI
1125 Khz sub-bands
[b/s/Hz]
	OFDM 0.5 ms TTI
1125 KHz sub-bands

[b/s/Hz]
	% w.r.t Reference

	1
	3
	0.988
	1.616
	1.560
	+ 64% (2.0 ms)

+ 58% (0.5 ms)

	2
	30
	0.664
	1.070
	1.260
	+ 61% (2.0 ms)

+ 90% (0.5 ms)

	3
	3
	0.922
	1.526
	-
	+ 66%

	4
	3
	0.938
	1.590
	-
	+ 70%


Table 8.1.2.2-2: Full buffer – Set 2 – 10 users per sector

	Case
	Speed

[km/h]
	Reference

WCDMA

Type I
[b/s/Hz]
	OFDM 0.5 ms TTI
375 KHz sub-bands

[b/s/Hz]
	% w.r.t Reference

	1
	3
	0.988
	1.840
	+ 86%

	2
	30
	0.664
	1.510
	+ 127% 

	3
	3
	0.922
	1.620
	+ 76%


Table 8.1.2.2 -3: Full buffer – Set 3 – 10 users per sector

	Case
	Speed

(kph)
	Reference

WCDMA

Type I
(bps/Hz)
	OFDM 0.5 ms TTI
563 KHz sub-bands

(bps/Hz)
	% w.r.t Reference

	1
	3
	0.988
	1.782
	+ 80%


Additional benefits from MIMO operation is for further study.
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