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Introduction

This text proposal has been prepared based on material presented in the following contributions:

· R1-061208
Peak Rate with Precoded MIMO in E-UTRA, Motorola

· R1-061276
Peak data rates for LCR TDD base Frame Structure, CATT

· R1-061279
Link-Level Simulations on peak data rate in E-UTRA Downlink, NTT DoCoMo

· R1-061280
Link-Level Simulations on peak data rate in E-UTRA Uplink, NTT DoCoMo

· R1-061380
E-UTRA Peak Data Rates, Ericsson

· R1-061451
Using multiple antennas to achieve LTE downlink performance requirements, Lucent Technologies
Text proposal for TR 25.814

8.1.2.2
Evaluation for OFDMA based evolved UTRA DL

8.1.2.2.1
Peak rate evaluation

Table x shows the theoretical peak rates which can be achieved with E-UTRA based on the downlink parameters outlined in section 7.1.1 and based potentially conservative estimation of system (sync, system information, paging, access) and  layer 1 and layer 2 control overhead.
Table x: Downlink Peak rates for E-UTRA FDD/TDD
	Assumptions
	Format
	2 TX MIMO, 64 QAM, R=1
	4 TX MIMO, 64 QAM, R=1

	Unit
	
	Mbps in 20 MHz
	b/s/Hz
	Mbps in 20 MHz
	b/s/Hz

	Requirement
	
	100
	5.0
	-
	-

	Baseline overhead (cyclic prefix, guard time, guard carriers and reference symbols)
	Baseline frame format 

(FDD & TDD)
	182
	9.1
	-
	-

	Full overhead

(29% total system and L1/L2 overhead)
	Baseline frame format

(FDD & TDD)
	144
	7.2
	288
	14.4

	Short CP
(22% total system and L1/L2 control overhead)
	LCR based frame format (TDD)
	149
	7.5
	298
	15.0

	Long CP
(25% total system and L1/L2 control overhead)
	LCR based frame format (TDD)
	128
	6.4
	256
	12.8


Figure x presents achievable throughput as a function of the received Es/N0 assuming a 2x2 MIMO configuration for two types of UE receiver and various modulation and code rates.
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Figure x: 20 MHz, 3 km/h
Figure z presents the achievable peak, mean and cell edge (5 percentile) rates in a multi-cell, single site (3 cells) and single cell scenarios respectively denoted as scenario A, B and C considering various MIMO configurations.
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Figure z: peak rate, mean rate, and cell edge rate performance metrics (iid)
Figure y shows the user throughput distribution for a scenario with 6 dB additional isolation between cells using 2x2 MIMO with and without pre-coding.
[image: image3.wmf]
Figure y: 10 MHz, 500 m ISD, 20 dB penetration loss, SCM-E Urban, 3 km/h
Results presented in figures x, y and z show that the downlink parameters assumed for the evaluation are sensible given the achievable peak user rates in various deployment scenarios.
8.1.2.2.2
Throughput evaluation

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.
========================= NEXT MODIFIED SECTION ===============================
10.1.1.3
Evaluation of SC-FDMA based evolved UTRA UL
10.1.1.3.1
Peak rate evaluation

Table x shows the theoretical peak rates which can be achieved with E-UTRA based on the uplink parameters outlined in section 9.1.1 and based potentially conservative estimation of system (sync, system information, paging, access) and  layer 1 and layer 2 control overhead.
Table x: Uplink Peak rates for E-UTRA FDD/TDD
	Assumptions
	Format
	Single TX UE, 16 QAM, R=1

14% reference signal overhead
	2 TX SU-MIMO UE, 16 QAM, R=1

28% reference signal overhead

	Unit
	
	Mbps in 20 MHz
	b/s/Hz
	Mbps in 20 MHz
	b/s/Hz

	Requirement
	
	50
	2.5
	-
	-

	Baseline overhead (cyclic prefix, guard time, guard carriers and reference symbols)
	Baseline frame format (FDD/TDD)
	57
	2.9
	-
	-

	Full overhead

(29% total system and L1/L2 overhead)
	Baseline frame format (FDD/TDD)
	48
	2.4
	96.0
	4.8

	Full overhead
(22% total system and L1/L2 control overhead)
	LCR based frame format (TDD)
	49.8
	2.5
	98.6
	5.0


Figure x presents achievable throughput as a function of the received Es/N0 per antenna branch assuming a 1x2 configuration (i.e. single stream, 2 receive antennas) configuration for various modulation and code rates.
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Figure x: 20 MHz, TU, 3 km/h
Figure y presents achievable throughput as a function of the received Es/N0 per antenna considering SIMO (1 transmit) and MIMO (2 trsnamit, 2 receive) configurations configuration for various modulation and code rates.
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Figure y: 5 MHz, TU6, 3 km/h
Results presented in figures x and y show that the uplink parameters assumed for the evaluation are sensible given the achievable peak user rates in various deployment scenarios.

10.1.1.3.2
Throughput evaluation
The evaluation presented in Table 10.1.1-1 is based on the case 3 defined in Table A.2.1.1-1. The WCDMA reference results that has been obtained with 5 MHz bandwidth (but scaled for fair comparison for bits/Hz/MHz). The results are based on full buffer traffic models and proportional fair scheduler and compare matched filter receiver WCDMA reference case (with E-DCH) and a SC-FDMA receiver with only single user per frequency resource and blind interference coordination at cell level and slow power control. The higher WCDMA reference value is the same as the WCDMA reference simulation result shown in section 10.1.1.1). The reference with lower capacity is based on result in [3GPP TR 25.896.] with higher inter-site distance (2800 M) but no 20 dB penetration loss.
Table 10.1.1.3-1: Full buffer, 10 MHz, 2Rx, Average Capacity

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]
	SC-FDMA

2 Rx 

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

	3
	3
	0.26 to 0.32
	0.78
	+ 143% to 200%


The case in Table 10.1.1.3-2 is the cell edge case (taken from the same simulation run by looking the 5% CDF as in Table 10.1.1.3-1) with the same proportional fair scheduler and interference coordination over the 10 MHz bandwidth. The WCDMA reference gain obtained with 5 MHz bandwidth from [3GPP TR 25.896] with no additional penetration loss but higher inter-site distance and scaled for bits/MHz/cell for comparison (lack of the 20 dB penetration loss with WCDMA will more than compensate the longer inter-site distance in the reference case).

Table 10.1.1.3-2: Full buffer, 10 MHz, 2Rx, 5% CDF Capacity (cell edge)

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]]
	SC-FDMA

2 Rx 

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

	3
	3
	0.026
	0.087
	+ 234%
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