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2. Foreword

This Technical Report has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version Xx.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 orgreater indicates TSGapproved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.

3. Scope

The purpose of this document is to capture the RAN4 discussions, simulation assumptions and reference channel
definitions concerning transmission and reception of FDD HSDPA -re lated signals by the User Equip ment (UE).

4. References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o Foraspecific reference, subsequent revisions do not apply.

o For a nonspecific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.
[1] 3GPP TR 25.858 High Speed Downlink Packet Access — Physical Layer Aspects (Release 5)
[2] 3GPP TS 25.308 High Speed Down link Packet Access RAN2 Stage2 Description

[3] TR 101 112 V3.2.0 (1998-04), “Selection procedures for the choice of radio transmission technologies of the
UMTS”, (UMTS 30.03 version 3.2.0)

5. Definitions and Abbreviations

AMC — Adaptive Modulation Controller

H-ARQ — Hybrid Automatic Repeat Request

HS-DPCCH — High Speed Dedicated Physical Control Channel
HS-DSCH - High Speed Downlink Shared Channel

3GPP
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HS-PDSCH — High Speed Physical Downlink Shared Channel
HS-SCCH - High Speed Shared Control Channel

IR — Incremental Redundancy

OCNS - Orthogonal Channel Noise Simu lator

RV — Redundancy Version

UE - User Equipment

6. Background and Introduction

At the RAN#11 Plenary Meeting a Work Item was approved concerning the definition of the High Speed Downlink
Packet Access (HSDPA) feature for UTRA Release 5. HSDPA-related modifications to UTRA physical layer
specifications are now in preparation, covering issues such as such as adaptive modulation and Hybrid ARQ (H-ARQ).

This document records RAN4’s analysis of receiver performance for HSDPA -capable terminals, including simulation
assumptions, propagation models, reference measurement channels and performance assessment criteria and results.
The document is initially intended as a reference for the generation of simulation results for HSDPA receiver
performance assessment. It is also intended, however, that the tests and procedures described will — with minimum
modification — ultimately be included in TS 25.101 as the basis for HSDPA receiver conformance testing.

The performance analysisof HSDPA-capable UE’s receiving the HS-PDSCH physical channel is based on the measured
information bit throughput R sustained using H-ARQ by the UE under test.

Two distinct classes of reference measurement channel are defined for which the throughput R is measured:

a) Fixed reference channel — for this class of reference measurement channel, the per-TTI information bit
payload (i.e. the information bit content covered by the 24-bit CRC on the HS-DSCH) is constant and
independent of the UE measurement report. This class of reference channel is defined primarily to permit
straightforward comparison of initial performance results.

b) Variable reference channel — for this class of reference measurement channel, the per-TTI information bit
payload is controlled by the most recently received UE measurement report. The mapping between the UE
measurement report and the information bit payload is controlled by the Adaptive Modulation Control (AMC)
function embedded in the Node-B test emulator.

The generation of DL signals as received at the UE antenna connector needs to be revised for future work in order
to realistically model features of R99 DL channels that are not covered by the current assumptions in this TR, for
instance the use of transmit diversity, since these features might have an impact on performance requirements. It is
RAN4's understanding that the current modelling of R99 DL channels is sufficient for investigation of RAKE
receiver architectures

3GPP
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7. Performance Assessment — Fixed Reference Channels

7.1. General
The fixed reference channels are described in Section 11.1. The guiding princip les for their definition are:

a) UE capability class — it is desirable that a UE should be assessed at the limit of its supported information bit
rate capability. Accordingly, each UE is assessed using the highest information rate fixed reference channel
that lies within its capability parameters. The fixed reference channels defined in Section 11.1 permit

assessment of the new modulation type of 16-QAM.1

b) Incremental redundancy — since the new feature of IR (including the sub-category of Chase operation) is
defined in the HS-DSCH modulation and coding chain, IR is used as the basis for fixed channel definition, and

¢) H-ARQ processes — since the H-ARQ entity in the UE is required to support multiple H-ARQ processes
(under a semi-static partition defined by higher-layer signalling), the fixed reference channels are defined
consistent with multiple H-ARQ processes in the UE under test, where the number of H-ARQ processes are
consistent with the capability class (specifically, with the inter-TTI distance capability parameter).

7.2. Test Configuration

The basic test apparatus configuration (and link simulation configuration) for fixed reference channels appears in Figure
1. As well as transmitting various downlink control channels (Section 10.1), the Node-B test apparatus transmits a
12.2kbps DPCH, one or more HS-SCCH’s (at minimum, from the UE’s perspective, the HS-SCCH set is of size greater
than 1) and the HS-PDSCH. In addition, the Node-B test emulator transmits an OCNS signal required specified in
Section 10.1. The UE under test transmits the complementary uplink DPCH and the HS-DPCCH (for ACK/NACK
transfer in the case of the fixed reference channels).

AWGN
Generator
HS-DSCH —>» |
HS-SCCH —>» ATT2
12.2kbps DL ) ATT = attenuator
DTCH/DCCH | HYB = hybrid combiner
! .
™x—{ ATT1 - FADER —"5{ HYB
Node-B
Emulator Test UE
RX |« ATT3 [«

12.2kbps UL
<“— DTCH /DCCH
(HS-DPCCH ACK/NACK)

Figure 1. Test configuration — fixed reference channel.

A

For each of the propagation channels specified in Section 13.1, using a constant value of 1 /1_, and corresponding
specified downlink DPCH and HS-SCCH E_ /1, values, the information bit throughput R is measured as a function of

1 Currently mandatory for all HSDP A-capable UE’s.
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HS-PDSCH E_/1, . For fixed reference channels where the UE soft channel bit resource is partitioned between

multiple H-ARQ processes, the test Node-B emulator transmits using each H-ARQ process in sequence. That is, on
each valid successive TTI (observing the minimum inter-TTI interval of the UE) the test Node-B emulator increments
the HS-SCCH H-ARQ process identifier modulo the number of defined H-ARQ processes.

As defined in [1], up to a maximum specified number of transmissions, each H-ARQ process transmission or re-
transmission comprises a redundancy version derived using the HS-DSCH encoding and rate-matching procedure. If the
maximum number of transmission attempts (specified in Section 10.4) is exceeded without reception of an ACK on the
error-free uplink HS-DPCCH, the entire content of the information bit payload is assumed to have been lost. On the
next transmission using the H-ARQ process for which the maximum number of transmission attempts has expired, the
test Node-B emulator generates a new TTI information bit payload, and increments the HS-SCCH new data indicator
field.

During the test, the ratio I /1, of the HS-PDSCH serving cell received power spectral density [, to interference
spectral density | is maintained at a constant level, at the value specified in the Section 13.1. The fraction of the
Node-B radiated power allocated to the HS-PDSCH — expressed as the ratio E_ /1, of energy per chip E_ assigned to

the HS-PDSCH (in fact, the sum of the energy per chip of all the length-16 multicodes comprising the HS-PDSCH)
divided by the transmitted power spectral density |, —is varied over the range specified in Section 13.1.

For each value of HS-PDSCH E_ /|, , the measured information bit throughput R is defined as the sum (in kilobits) of

the information bit payloads (excluding the 24-bit HS-DSCH CRC) successfully received during the test interval,
divided by the duration of the test interval (in seconds). The resulting throughput is expressed in units of kilobits/s
(Kbps) as a function of HS-PDSCH E_/1, .

The interference process represented by | in Figure 1 is currently assumed to be temporally uncorrelated (i.e.
spectrally white).

7.2.1. Redundancy Version Selection

For each successive RV transmission on a specific H-ARQ process, the Node-B test emulator transmits a set sequence
of RV’s [12].

The k -th transmitted RV (where k=0,1,...) is expressed in terms of the RV selection parameters X, s and r of the

HS-DSCH coding and rate-matching procedure [1] according to modulation as presented in the Tables A and B below
as follows (““mod” represents modulo function):

er
k mod 4
QPSK
0 0
1 2
2 5
3 6

Table A : RV selection for QPSK

Xy
k mod 4
16QAM
0 6
1 2

3GPP
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Table B: RV selection for 16-QAM

3GPP
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8. Performance Assessment — Variable Reference Channels

8.1. General
The variable reference channels are described in Section 11.2. The guiding principles for their definition are:

a) Variable payload — the per-TTI information bit payload is determined by the AMC function located in the
Node-B test emulator. The AMC accepts as input the uplink HS-DPCCH UE measurement report as described
in Section 11.2.1

b) Number of HS-PDSCH codes — the AMC is defined in such a way as to permit a variable number of HS-
PDSCH multicodes to be transmitted, ideally varying from single code transmission at low HS-PDSCH
E. /1, to the maximum number of codes supported by the HS-PDSCH code handling capability parameter of

the UE under test.

8.2. Test Configuration

The basic test apparatus configuration (and link simulation configuration) for variable refe rence channels appears in
Figure 2. As well as transmitting various downlink control channels (Section 10.1), the Node-B test apparatus transmits
a 12.2kbps DPCH, one or more HS-SCCH’s (at minimum, from the UE’s perspective, the HS-SCCH set is of size
greater than 1) and the HS-PDSCH. In addition, the Node-B test emulator transmits an OCNS signal required specified
in Section 10.1. The UE under test transmits the complementary uplink DPCH and the HS-DPCCH (for ACK/NACK
and UE measurement report transfer).

AWGN
Generator
HS-DSCH —» |
HS-SCCH —» ATT?2
12.2kbps DL ATT = attenuator
DTCH/DCCH . l o HYB = hybrid combiner
| I X
s —»Tx [ ATT1 || FADER | —"»HYB | —
Node-B AMC Test UE
Emulator
UE Meas rement* < <€
RepuOI't RX |« ATT3 [«
12.2kbps UL

<— DTCH/DCCH
(HS-DPCCH ACK/NACK)
(HS-DPCCH UE Report)

Figure 2. Test configuration — variable reference channel.

For the variable reference channel, the definition of the measured information bit throughput, the maximum number of
transmissions per H-ARQ process, and the variation of for /1, and HS-PDSCH E_ /I, during the test are identical to
the procedure for fixed reference channels. The test procedure for the variable reference channels deviates, however, in

the computation of the information bit payload, the instantaneous coding rate and the number of HS-PDSCH codes to
be transmitted.

In the case of variable reference channels, the transmission information bit payload is determined at the start of each H-
ARQ transmission cycle by the AMC function located in the Node-B test emulator. The input to the AMC function is
the UE measurement report received on the HS-DPCCH. Based on the UE measurement report, the AMC function also
determines the instantaneous coding rate and the number of HS-PDSCH codes to transmit.

3GPP
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9. Simulation Results

This section contains asummary of the simulation results offered by each company.

9.1. Results — Fixed Reference Channels

Results were presented for the tests suggested in the previous version of the TR25.890 v0.0.1 [15] in [16], [17], [18],

[19] ,[20] and [22]. These results are summarized in the following table [21].

Throughput (kbps)
E/ (@B)
lor Ericsson [19] | Motorola [16] Nokia [12] NTT DoCoMo | Qualcomm [20]
[18] and [22]
Testa -15 [394]° 350 - [394] 394
(AWGN) -10 [788] 788 [788] [788] 788
-10 - 0 [0] [1.67] 9.5
Test 1
-4 - 300 [290] [300] 280
(PB3)
2 - 400 - [450] 400
-10 - 0 [0] [0] 0
Test 2
2 - 330 [300] [250] 314
(VA30)
-2 - 440 - [400] 420
-10 - 0 [0] [0] 0
Test 3
-4 - 310 [280] [225] 318
(VA120)
-2 - 400 - [350] 375

Table 1 Results for tests proposed in [15]

Future results will be included in this section.

9.2. Results — Variable Reference Channels

Results will be presented for variable reference channels.

5 Results in brackets have been estimated from graphs and have to be confirmed from the respective companies

3GPP
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10. Annex A — Simulation Assumptions

10.1. Downlink Physical Channels Present

The following downlink physical channels are present during testing.

Physical Parameter Value Note
Channel
P-CPICH P-CPICH_Ecl/lor -10dB
P.-CCPCH P_.CCPCH Ecllor 12dB As specmed in 'I_'S 25.101 Annex C — mean power
- level is shared with SCH.
As spedcified in TS 25.101 Annex C — mean power
SCH SCH_Ec/lor -12dB level is shared with P-CCPCH — SCH includes P-
and S-SCH, with power split between both.
PICH PICH_Ec/lor -15dB As specified in TS 25.101 Annex C.
Test- e .
DPCH DPCH_Ec/lor specific Specified in Section 13.
Test- Specifies fraction of Node-B radiated power
HS-SCCH_1 HS-SCCH_Ecl/lor specific transmitted when TTl is active (i.e. due to minimum
P inter-TTl interval). Specified in Section 13.
, No signalling scheduled, or power radiated, on this
HS-SCCH_2 HS-SCCH_Eclor DTX'd HS-SCCH, butsignalled to the UE as present.
HS-SCCH_3 HS-SCCH_Ec/lor DTX’d As HS-SCCH_2.
HS-SCCH_4 HS-SCCH_Ec/lor DTX’d As HS-SCCH_2.
HS-PDSCH HS-PDSCH_Ec/lor Test- Specified in Section 13.
specific
OCNS Test- Balance of power |, of the Node-B is assigned to
specific OCNS.

Table 2 — Downlink physical channels for HSDPA receiver testing.

10.2. OCNS Definition

The selected channelization codes and relative power levels for OCNS transmission during for HSDPA performance
assessment are defined in Table 3 [7]. The selected codes are designed to have a single length-16 parent code. The
relative power level of each code is specified in such a way that the sumof the allocated powers in Table 3 is unity.

Channelization Code Relative Level
at SF=128 setting (dB) DPCH Data

2 -6 The DPCH data
for each

3 -8 channelization
code shall be

4 -8 uncorrelated
with each other

5 -10 and with any
wanted signal

6 -7 over the period
of any

7 -9 measurement.

Table 3 — OCNS definition for HSDP A receiver testing.

10.3. Receiver Architectures

As described in [13], initial simulation results will be based on the RAKE receiver architecture, and any results for other
receiver architectures can also be presented.

3GPP
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10.4. Simulation Parameter Summary

Parameter Assumption
Chip rate 3.84 Mcps
HS-DSCH fixed reference channels Section 13.1

HS-DSCH variable reference channels | Section 13.2

HSDPA control channek present HS-SCCH set size s 4

OCNS Used to sum total radiated Ec/lor to unity (Section 10.1,10.2)

DL DPCH reference channel 12.2 kbps

DL DPCH closed loop power control Off

Channel estimation The location of each ray on the channel is know n a-priori to the receiver, but the

channel tap values (i.e. the complex coefficient associated with each multipath
component) are estimated by the receier.

RX AGC Off

HS-PDSCH Pilot-Data Ratio Estimated

Number of samples per chip (P ) for | P =2 —i.e. 2 samples per chip at input to receiver
channel synthesis

SRRC pulse shaping On

Propagation channel types AWGN, ITU PA3, ITU PB3, ITUVA30, ITU VA120 (Section 12.2)
Channel ray mapping Nearest T_ /P -spaced delay (1/T, is chip rate) — P specfied above.
Number of bits in A/D converter Floating point

IR coding As specffied by RAN-WG1

RV sequence Section 7.2.1

Max number of transmissions per H- 4

ARQ process

Number HS-DSCH transportchanneks | 1

Turbo decoding MaxLogMap - 8 iterations

(S -60 dBm
P-CCPCH Random symbols transmitted — ignored by receiver
PICH Random symbols transmitted — ignored by recever
ACK/NACK feedback error rate 0%
UE measurement report error rate 0%

Table 4 — Simulation parameters for HSDPA receiver testing.

3GPP
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11. Annex B — Reference Channel Definition

11.1. Fixed Reference Channel Definition

11.1.1. Fixed Reference Channel Setl

Parameter Unit Value
Peak Inf. Bit Rate kbps 1600 2352
Nominal Avg. Inf. Bit Rate kbps 533 784
Inter-TTI Distance TTI's 3 3
Number of HARQ Processes Proces 2 >
ses
Information Bit Payload (N, ) | Bt 3200 | 4704
Number Code Blocks Blocks 1 1
Binary Channel Bits Per TTI Bits 4800 7680

Total Available SML’s2 in UE SML’s 19200 | 19200
Number of SML’s per HARQ | SML’s

9600 9600
Proc.
Inst. Coding Rate 0.67 0.62
Final Coding Rate 0.33 0.49
Number of Physical Channel | Codes
5 4
Codes
Modulation QPSK [ 16QAM
Table 5 Fixed Reference Channel Set 1
Inf. Bit Payload | 3200 |
CRC Addition | 3200 |24|CRC
Code Block
Segmentation | 3224 |
Turbo-Encoding o
(R=1/3) | 9672 12| Tail Bits
1st Rate Matching| 9600 |
RV Selection | 4800

Physical Channel —I
Seamertation [0}

Figure 3. Coding rate for Fixed reference Channel Set 1 (QPSK)

2 SML = Soft Metric Location, or sorage of soft metric representation for a single uncoded bit.
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Inf. Bit Paylo

CRC Addition |

Code Block
Segmentation |

Turbo-Encoding |

(R=1/3)

1st Rate Matching|
RV Selection |

Physical Channel

Segmentation

Figure 4.

11.1.2.

14

ad | 4704 |

4704 24|CRC

4728 |
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14184

IEI Tail Bits

9600

7680

== 7

Fixed Reference Channel Set 2

Coding rate for Fixed reference Channel Set 1 (16 QAM)

Parameter Unit Value

Peak Inf. Bit Rate kbps 1600 2352
Nominal Avg. Inf. Bit Rate kbps

1600 2352
Inter-TTI Distance TTI's 1 1
Number of HARQ Processes Proces 6 6

ses
Information Bit Payload (N, ) | Bits 3200 | 4704
Number Code Blocks Blocks 1 1
Binary Channel Bits Per TTI Bits 4800 7680
Total Available SML's3 in UE SML’s | 57600 | 57600
Number of SML’s per HARQ | SML’s 9600 9600
Proc.
Inst. Coding Rate 0.67 0.62
Final Coding Rate 0.33 0.49
Number of Physical Channel | Codes
5 4

Codes
Modulation QPSK [ 16QAM

Table 6 Fixed Reference Channel Set 2

Inf. Bit Payload |

3200 |

CRC Addition |

3200

[24] cre

Code Block
Segmentation |

3224 |

Turbo-Encoding |
(R=1/3)

9672

|12| Tail Bits

1st Rate Matching|

9600

RV Selection |

4800

Physical Channel
Segmentation

Figure 5.

=

3 SML = Soft Metric Location, or storage of soft metric representation for a single uncoded bit.

3GPP
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Inf. Bit Payload | 4704 |

CRC Addition | 4704 24| CRC

Code Block |

Segmentation 4728 |

Turbo-Encodin
9 | 14184 |E| Tail Bits

(R=1/3)

1st Rate Matching| 9600 |

RV Selection | 7680

Physical Channel —l
o

Segmentation

Figure 6. Coding rate for Fixed reference Channel Set 2 (16 QAM)

11.1.3. Fixed Reference Channel Set 3

The detailed specification of this reference channel is TBD after completion of the RAN1 HSDPA UE capability
discussion.

11.1.4. Fixed Reference Channel Set 4

The detailed specification of this reference channel is TBD after completion of the RAN1 HSDPA UE capability
discussion.

11.2. Variable Reference Channel Definition

The variable reference measurement channels are defined by a) the maximum information bit payload supported by the
capability UE under test and b) the most recently received UE measurement report.

11.2.1. MCC Definition

The MCC does not control the value of HS-PDSCH E_/I, — this is fixed according to Section 13.2. Nor does the

MCC specify the H-ARQ process number — as described for fixed reference channels, this number is simply
incremented in for successive TTI’s.

Two proposals have been made for detailed specification of the MCC function, specifically:

a) as proposed in [11], the Node-B test emulator MCC delivers the TTI information bit payload specified in
the UE measurement report, where the UE measurement report explicitly reports a feasible information
rate,

b) as proposed in [6], the Node-B test emulator MCC computes the TTI information bit payload based on a
signal-noise-ratio based UE measurement report.

The MCC function to be selected is for further study, and will be determined following clarification by RAN1 of the UE
measurement report.

3GPP
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12. Annex C — Propagation Channels

12.1. Overview

The choice of propagation models are guided by the requirements laid down in Annex A (Informative) of [1]
(reproduced in Section 14) which states that HSDPA operation should be optimised under propagation conditions and
Doppler frequencies consistent with urban areas, but that high speed operation should not be precluded.

The primary Doppler frequencies at which assessment is emphasizes UE velocities between 3-30km/h, but limited
testing at Doppler frequencies corresponding to 120kmvh is retained (see Section 13) in order to ensure system
robustness at higher speeds. This selection is reflected in the simulation assumptions. (Section 13).

The ITU channel models Pedestrian-A at 3km/h (“PA3”), Pedestrian-B at 3knvh (“PB3”) and Vehicular-A at 30knmvh
(“VA307”) are chosen as the primary models for testing purposes. In addition, a single test based on Vehicular-A at
120km’/h (“VA120”) is retained to verify receiver robustness during high speed operation. The ITU Pedestrian -B and
Vehicular-A models are defined below.

An AWGN channel is used for initial simulator alignment during RAN4 discussions.

12.2. ITU Channel Models

The ITU channels models are specified in e.g. [3], and — for convenience — are reproduced in the following sections. For
simu lation purposes, the waveform offered to the receiver input is synthesised at the rate of P/T, where T, is the chip

interval and P is an over-sampling factor (specified in Section 10). Channel taps specified in the ITU models are
mapped to the nearest T_/ P -spaced sample.

12.2.1. Pedestrian A Channel

The multipath intensity profile of the Pedestrian-A channel is defined as follows:

Relative Delay

0 | 110 | 190 | 410
(ns)

Relative Power

(dB) 0.0 | -9.7 | -19.2

-22.8

Table 7 - ITU Pedestrian-A channel model.

12.2.2. Pedestrian B Channel

The multipath intensity profile of the Pedestrian-B channel is defined as follows:

Relative Delay

0 | 200 | 800 | 1200 | 2300 | 3700
(ns)

Relative Power

(dB) 00 |-09|-49]| -80 -7.8 | -23.9

Table 8 - ITU Pedestrian-B channel model.

12.2.3. Vehicular-A Channel

The multipath intensity profile of the Vehicular-A channel is defined as follows:

Relative Delay

0 | 310 | 710 | 1090 | 1730 | 2510
(ns)
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Relative Power
(dB)

0.0

-1.0

-9.0

-10.0

-15.0

-20.0

Table 9 - ITU Vehicular-A channel model.
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13. Annex D — Simulation Parameters and Results

13.1. Fixed Reference Channels

The performance specifications for the Fixed Reference Channel Sets 1 and 2 appear in 11.1.1 and 11.1.2 respectively.
Specifications for the Fixed Reference Channel Sets 3 and 4 are for further study on completion of the RAN1 UE
capability discussion.

Note 1 — Initially, for the purposes of simulation, results should be generated over the range of E_/1 . The range
should include the interval between —13 d B to —2 d B with a resolution of greater than or equal 2dB. Also /1 values

of 0dB, 5dB, 10 dB and 15 dB will be used initially. . During the subsequent performance assessment phase, a set of
distinct values of HS-PDSCH E_ /1, may be specified as the reference HS-PDSCH E_ /|, values.

Note 2 — The AWGN propagation channel is defined in order to make easier initial alignment of simulation results.
Note 3 — Each table may be simplified in future if constant values of I /1, are specified. The same comment applies to

DPCH E,/I, and HS-SCCH E,/1, . This is for further study.

Note 4 — RAN1 has not completed the definition of the signalling requirements for HSDPA (e.g. HS-SCCH definition).
Accordingly, for initial simu lation purposes the power assigned to the DPCH and HS-SCCH channels is set to zero, and
the power allocated to these channels is re-assigned to the OCNS transmission. Initial simulation results further assume
error-free DPCH and HS-SCCH signalling data reception. The power allocation to the DPCH and HS-SCCH channels
required to meet the signalling performance requirements is for further study.
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Test Parameters

Reference value

HS-
Test Propag. PDSCH
Number Channel
HS-SCCH | DPCH E./ 1, T-put
A E./I, E./I, (dB) R
(dB) (dB) (dB) (Note 1) (kbps)
TBD
AWGN TBD

a TBD Note 4 Note 4
(Note 2) TBD TBD
TBD TBD

1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD

2 PB3 TBD Note 4 Note 4
TBD TBD
TBD TBD

3 VA30 TBD Note 4 Note 4
TBD TBD
TBD TBD

4 VA120 TBD Note 4 Note 4
TBD TBD

Table 10 Fixed Reference Channel Set 1 — QPSK Reference Performance

Test Parameters

Reference values

Test Propag. HS-
Number Channel PDSCH
HS-SCCH | DPCH B/l T-put
Iorlloc Ecllor Ecllor (dB) R
(dB) (dB) (dB) (Note1) | (kbps)
TBD
AWGN TBD
a TBD Note 4 Note 4
(Note 2) TBD TBD
TBD TBD
1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD
2 PB3 TBD Note 4 Note 4
TBD TBD
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TBD TBD
3 VA30 TBD Note 4 Note 4
TBD TBD
1BD TBD
4 VAI120 TBD Note 4 Note 4
TBD TBD

Table 11 Fixed Reference Channel Set 1 — 16 QAM Reference Performance

Test Parameters
Reference values
Test Propag. HS-
Number Channel PDSCH
HS-SCCH | DPCH E /1, T-put
IDI'/IOC EC/IUI' EC/IUI' (dB) R
(dB) (dB) (dB) (Note 1) (kbps)
TBD
AWGN TBD

a TBD Note 4 Note 4
(Note 2) TBD TBD
TBD TBD

1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD

2 PB3 TBD Note 4 Note 4
TBD TBD
TBD TBD

3 VA30 TBD Note 4 Note 4
TBD TBD
TBD TBD

4 VA120 TBD Note 4 Note 4
TBD TBD

Table 12 Fixed Reference Channel Set 2 — QPSK Reference Performance

Test Parameters

Reference values

Test Propag. HS-
Number Channel PDSCH
HS-SCCH | DPCH E /1, T-put
AR E./I, E/I, (dB) R
(dB) (dB) (dB) (Note 1) (kbps)
TBD
AWGN TBD
a TBD Note 4 Note 4
(Note 2) TBD TBD
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TBD TBD
1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD
2 PB3 TBD Note 4 Note 4
TBD TBD
TBD TBD
3 VA30 TBD Note 4 Note 4
TBD TBD
1BD TBD
4 VA120 TBD Note 4 Note 4
TBD TBD

Table 13 Fixed Reference Channel Set 2 - 16 QAM Reference Performance

13.2. Variable Reference Channels

The simulation assumptions for the variable reference channels follow the formulation specified for the fixed reference
channel and are applicable for the capability classes corresponding to Fixed Reference Channel Sets 1 and 2. (called
Variable Reference Channel 1 and 2 respectively). Specifications for capability classes corresponding to Fixed
Reference Channel Sets 3 and 4 (called Variable Reference Channel 3 and 4 respectively) are for further study on
completion of the RAN1 UE capability discussion.

The same notes described in Section 13.1 applicable to fixed reference channels re-apply for Fixed Reference Channel
sets 1and 2.

Note: This section will be revised after W G1 comes to a final conclusion of CQI (Channel Quality Indicator) definition.

Table 14 Variable Reference Channel 1 corresponding to Fixed Reference Channel Set 1 — Reference

Test Parameters
Reference values
Test Propag. HS-
Number Channel PDSCH
A HS-SCCH | DPCH E /1, T-put
IDI'/IDC EC/IOI' EC/IOI' (dB) R
(dB) (dB) (dB) (Note 1) (kbps)
TBD
AWGN TBD
a TBD Note 4 Note 4
(Note 2) TBD TBD
TBD TBD
1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD
2 PB3 TBD Note 4 Note 4
TBD TBD
TBD TBD
3 VA30 TBD Note4d Note4
TBD TBD

Performance
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Table 15 Variable Reference Channel 2 corresponding to Fixed Reference Channel Set 2 — Reference

Test Parameters
Reference values
Test Propag. HS-
Number | Channel PDSCH
HS-SCCH | DPCH E /1, T-put
IOI’/IUC EC/IUI' EC/IUI' (dB) R
(dB) (dB) (dB) (Note 1) (kbps)
TBD
AWGN TBD

a TBD Note 4 Note 4
(Note 2) TBD TBD
TBD TBD

1 PA3 TBD Note 4 Note 4
TBD TBD
TBD TBD

2 PB3 TBD Note 4 Note 4
TBD TBD
TBD TBD

3 VA30 TBD Note4 Note4
TBD TBD

Performance
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14.

Annex E (Informative) — HSDPA Feature Requirements

This informative annex is replicated for informational purposes from [1].

The following considerations should be taken into account in the evaluation of the different techniques proposed for
HSDPA.

1. The focus shall be on the streaming, interactive and background services. It should be noted that it may not be
possible to simultaneously optimise the characteristics of HSDPA for all of the above traffic classes.

2. Systemperformance improvement shall be obtained with the concomitant reduction in delay of service.

3. Priority shall be given to urban environments and then to indoor deployments. The techniques shall not be
limited to these environments however.

4. The techniques accepted shall be optimised at speeds typical of urban environments but techniques should
apply at other speeds also. Full mobility shall be supported, i.e., mobility should be supported for high -speed
cases also, but optimisation should be for low-speed to medium-speed scenarios.

5. Features or group of features considered should demonstrate significant incremental gain.

6. Features accepted shall provide the benefit at reasonable cost to the operators. The value added per feature
should be considered in the evaluation.

7. The techniques should be compatible with advanced antenna and receiver techniques.

8. The techniques should take into account the impact on R99 networks both from a protocol and hardware
perspective.

9. The choice of techniques (such as HARQ) shall take into account UE processing time and memory
requirements.

10. The UEcomplexity shall be minimised for a given level of system performance.

An evolutionary philosophy shall be adopted as opposed to a revolutionary one in adopting new techniques and
architectures.
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15. Annex F — RAN4 Related Contributions

This section indicates contributions to RAN4 on HSDPA receiver performance testing.

(4]
[5]

(6]
[7]
(8]
(0]
(10]
(11]
[12]
(13]
[14]
[15]

[16]
(17]
(18]

(19]

(20]

(21]

[22]

R4-011437, Motorola, HSDPA UE performance requirements

R4-011452, Nokia, Assumptions for HS-DSCH demodulation performance tests (FDD)
R4-020005, Motorola, UE measurement report

R4-020006, Motorola, Adaptive Modulation and Coding for HSDPA Testing
R4-020007, Motorola, OCNS Definition for HSDPA

R4-020008, Motorola, Revised HSDPA UE performance requirements
R4-020036, Motorola, Simulation Results for HSDPA UE Performance Tests
R4-020075, Nokia, Considerations on HSDPA system scenarios

R4-020188, Ericsson, Proposal for simulation assumptions of HSDPA
R4-020359, Nokia, Comments on HSDPA testing

R4-020516, Adhoc Group, Simulation assumptions for HSDPA testing
R4-020519, Liaison Statement, LS to RAN1 on HSDPA open issues

3GPP Draft Technical Report 25.890, “High Speed Downlink Packet Access: UE Radio Transmission and
Reception (FDD)”, vsn. 0.0.1 (2002-02)

R4-020615, Motorola, “HS-DSCH Simulation Results”, RAN4#22, Sophia Antipolis, France, April 2002.
R4-020589, Nokia, “HSDPA Throughput Simulation Results”, RAN4#22, Sophia Antipolis, France, April 2002.

R4-020608, NTT DoCoMo, “Simulation Results for HSDPA Performance Requirement”, RAN4#22, Sophia
Antipolis, France, April 2002.

R4-020542, Ericsson, “Simulation Throughput Results for Fixed Reference HS-DSCH”, RAN4#22, Sophia
Antipolis, France, April 2002.

R4-020644, Qualcomm, “Throughput Simulation Results for Fixed Reference HS-DSCH in AWGN conditions”,
RANA4#22, Sophia Antipolis, France, April 2002.

R4-020649, Motorola, “Link Level Simulation Results Comparison for HSDPA”, RAN4#22, Sophia Antipolis,
France, April 2002.

R4—020644, Qualcomm, “Throughput Simulation Results for Fixed Reference HS-DSCH in fading conditions”,
RANA4#22, Sophia Antipolis, France, April 2002.
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16. Annex G — History

Vv0.0.1 13/02/02 RSB Initial outline draft following discussions at RAN4#21 [13]

V0.0.2 5/4/02 RSB Revision after HSDPA adhoc at RAN4#22

Vv0.0.3 30/4/02 RSB Revision presented at RANA#23

V1.0.0 27/5/02 EPF Revision presented at RAN#16
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