ETS| TR 125 943 V13.0.0 (2016-01)

TECHNICAL REPORT

Q) é"q Q

» N

Universal Mobile Teleco@%@ﬁlcatbg ' System (UMTS);

Dep Vr&ent agpeéts
(3GPP TR ZS%Q %rs\@@*‘l&* 0.0 Release 13)

\Q‘ «QQ
b%
st &
\\" b?“s

o8
&\ °o
ST

&QJ

A GLOBAL INITIATIVE


�a#��D��{M�����Xê0��P���cw?j���{�ޔ3�:>�db�׉�����|��Q^������@�ATD��I
�o�Ĵ���H��l�-R�	7���	�J�+����n�Yn����_�U@��

3GPP TR 25.943 version 13.0.0 Release 13 1 ETSI TR 125 943 vV13.0.0 (2016-01)

Reference
RTR/TSGR-0425943vd00

Keywords
UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 . ‘Fax: +33 4 93 65 4716

Siret N° 348 623 562 00017 - NAF 742 C
Association a butynon lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http:/www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2016.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI



�E�[��O�ք@>�:֨'�ʐp
�5���&�z����ξ�e������v����#��=Z�{��p>��<�~���SG��R.�9į���r�m��X2������E��m���k{�:!�5�_<�Zb

3GPP TR 25.943 version 13.0.0 Release 13 2 ETSI TR 125 943 vV13.0.0 (2016-01)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Report (TR) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UM TS identities or
GSM identities. These should be interpreted as being references to the.corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETSI identities can be found-tinder
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not®,"should", "shetild not " may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described.in clause 3.2 .0f the ET:SI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword

This Technical Report has been produced by the 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 this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version x.y.z
where;:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only -changes have been incorporated in the document.
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1 Scope

The present document establishes channel modelsto be used for deployment eval uation.

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 For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] L.M. Correia, ed., Wireless flexible personalized communications— COST 259: European co-
operation in mobile radio research, John Wiley & Sons 2001.
[2] GSM 05.05, 'Digital cellular telecommunications system (Phase 2+); Radio transmission and
reception’
3 Definitions, symbols'and abbreviations

3.1 Definitions

void

3.2 Symbols

For the purposes of the present document, the following symbols apply:

o: R.M.S. delay spread.

Fd Maximum Doppler shift

fs Doppler frequency of the direct path, given by its direction relative to the mobile direction of
movement

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

COosT European Co-operation in the field of Scientific and Technical research
GSM Global System for Mobile communications
HT Hilly Terrain
RA Rural Area
TU Typical Urban
UMTS Universal Mobile Telecommunications System
4 General

The channel models have been chosen as simplifications, or typical realisations of the COST 259 model [1] that is
described in more detail in Annex A.
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A large number of paths (20) in each model ensure that the correlation properties in the frequency domain are realistic.
Path powers follow the exponential channel shapesin the COST 259 model. The delay spreads for each model are close
to expected medians when applying the COST 259 model in reasonably sized macrocells. In the rural model a direct
path is present, resulting in Rice-type fading when filtered to wideband channels. The hilly terrain model consists of
two clusters, atypical situation in these environments.

With the chosen parameters the models will be quite similar to the GSM channel models [2], after filtering to the GSM
bandwidth.

In Section 5, the channel models are specified explicitly. The tap delays have been determined by generating 20

[04-0,1
independent identically distributed values from a uniform distribution in the interval , where o istherms
delay spread. For the Hilly Terrain channel 10 paths have been generated for each cluster and for the Rural Area model
thereisatotal of 10 taps. Relative powers have then been calculated using the channel shapesin Annex A, Table A.3.
The channels have been normalised so that the total power in each channel is equal to one.

Channel model descriptions

Radio wave propagation in the mobile environment can be described by multiple paths which arise due to reflection and
scattering in the mobile environment. Approximating these paths as afinite number of-N distinct paths, the impulse
response for the radio channel may be written as:

h(e) = s 8,3(8)

which isthe well known tapped-delay line model.'Dueto’scattering of each wave in the vicinity of a moving mobile,
each path & will be the superposition of alarge number of scattered waves with approximately the same delay. This

superposition gives rise to time-varying.fading-of the path-amplitudes & , afading which is well described by Rayleigh
distributed amplitudes varying according to a classical Doppler spectrum;

S(f) eedI(= (f / £,)2)%

where fo =v/4 is the maximum Dopgpler shift, a function of the mobile speed V and the wavelength A In some
cases a strong direct wave or specular reflection exists which gives rise to a non-fading path, then the Doppler spectrum
is.

S(f)=4(f,)

where fS isthe Doppler frequency of the direct path, given by its direction relative to the mobile direction of
movement.

2
The channel models presented here will be described by a number of paths, having average powers |a" | and relative

delays 7 , dong with their Doppler spectrum which is either classical or adirect path. The models are named Tux, Rax
and HTx, where x is the mobile speed in km/h. Default mobile speeds for the models are according to Table 5.1. The
relative position of the tapsis for each model listed with a 0.001 ps resolution.
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Table 5.1: Default mobile speeds for the channel models.

Channel model Mobile speed
Tux 3 km/h
50 km/h
120 km/h
Rax 120 km/h
250 km/h
HTx 120 km/h

The models may in certain cases be ssimplified to a specific application to alow for less complex simulations and
testing. The simplification should be done with a specific time resolution AT, which should be stated to avoid
confusion: e.g. Rax(AT=0.1us). An example of such asimplified model is shown in Annex B.

9.0 Typical Urban channel model (Tux)

Table 5.2: Channel for urban area

Tap number Relative time (us) average relative power 7oppler spectrum
(dB)
1 0 -5.7 Class
2 0.217 -7.6 Class
3 0.512 -10.1 Class
4 0.514 -10.2 Class
5 0.517 -10.2 Class
6 0.674 -¥1.5 Class
7 0.882 =134 Class
8 1.230 -16.3 Class
9 1.287 -16.9 Class
10 1311 -17.1 Class
11 1349 -17.4 Class
12 1.533 -19.0 Class
13 1.535 -19.0 Class
14 1.622 -19.8 Class
15 1.818 -21.5 Class
16 1.836 -21.6 Class
17 1.884 -22.1 Class
18 1,943 -22.6 Class
19 2.048 -23.5 Class
20 2.140 -24.3 Class

9.0 Rural Area channel model (Rax)

Table 5.3: Channel for rural area

Tap number Relative time (us) average relative power 7oppler spectrum
(dB)
1 0 -5.2 — .
Direct path, fe =071,
2 0.042 -6.4 Class
3 0.101 -8.4 Class
4 0.129 -9.3 Class
5 0.149 -10.0 Class
6 0.245 -13.1 Class
7 0.312 -15.3 Class
8 0.410 -18.5 Class
9 0.469 -20.4 Class
10 0.528 -22.4 Class
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9.0 Hilly Terrain channel model (HTX)

Table 5.4: Channel for hilly terrain area

Tap number Relative time (us) average relative power 8oppler spectrum
(dB)
1 0 -3.6 Class
2 0.356 -8.9 Class
3 0.441 -10.2 Class
4 0.528 -11.5 Class
5 0.546 -11.8 Class
6 0.609 -12.7 Class
7 0.625 -13.0 Class
8 0.842 -16.2 Class
9 0.916 -17.3 Class
10 0.941 -17.7 Class
11 15.000 -17.6 Class
12 16.172 -22.7 Class
13 16.492 -24.1 Class
14 16.876 -25.8 Class
15 16.882 -25.8 Class
16 16.978 -26.2 Class
17 17.615 -29.0 Class
18 17.827 -29.9 Class
19 17.849 -30.0 Class
20 18.016 -30.7 Class
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