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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 X.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,
3 or greater indicates TSG approved 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.

3GPP



Release 8 7 3GPP TR 36.942 v8.3.0 (2010-09)

1 Scope

During the E-UTRA standards development, the physical layer parameters will be decided using system scenarios,
together with implementation issues, reflecting the environments that E-UTRA will be designed to operate in.

2 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 a specific reference, subsequent revisions do not apply.
o For a non-specific 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 25.896, “Feasibility Study for Enhanced Uplink for UTRA FDD”

[2] 3GPP TR 25.816, “UMTS 900 MHz Work Item Technical Report”

[3] 3GPP TR 25.942, “Radio Frequency (RF) system scenarios”

[4] 3GPP TR 25.814, “Physical Layer Aspects for Evolved UTRA”

[5] 3GPP TR 30.03, “Selection procedures for the choice of radio transmission technologies of the
UMTS”

[6] R4-051146, “Some operators’ requirements for prioritization of performance requirements work in

RAN WG4”, RAN4#37

[7] 3GPP TR 25.951, “FDD Base Station (BS) classification”

[8] 3GPP TR 25.895, ”Analysis of higher chip rates for UTRA TDD evolution.”

[9] R4-070235, “Analysis of co-existence simulation results”, RAN4#42

[10] R4-070084, “Coexistence Simulation Results for SMHz E-UTRA -> UTRA FDD Uplink with
Revised Simulation Assumptions”, RAN4#42

[11] R4-070034, “Additional simulation results on 5 MHz LTE to WCDMA FDD UL co-existence
studies”, RAN4#42

[12] R4-070262, “Simulation results on 5 MHz LTE to WCDMA FDD UL co-existence studies with
revised simulation assumptions”, RAN4#42

[13] R4-070263, “Proposal on LTE ACLR requirements for UE”, RAN4#42

[14] R4-061288, “Downlink LTE 900 (Rural Macro) with Downlink GSM900 (Rural Macro) Co-
existence Simulation Results”, RAN4#41

[15] R4-070391, “LTE 900 - GSM 900 Downlink Coexistence”, RAN4#42bis

[16] R4-061304, “LTE 900 - GSM 900 Uplink Simulation Results”, RAN4#41

[17] R4-070390, “LTE 900 - GSM 900 Uplink Simulation Results”, RAN4#42bis

[18] R4-070392 “LTE-LTE Coexistence with asymmetrical bandwidth”, RAN4#42bis

[19] 3GPP TS 36.104, ”Base Station (BS) radio transmission and reception”
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[20] 3GPP TS 25.104, "Base Station (BS) radio transmission and reception (FDD)”

[21] 3GPP TS 36.141, ”Base Station (BS) conformance testing”

[22] Recommendation ITU-R SM.329-10, “Unwanted emissions in the spurious domain”

[23] “International Telecommunications Union Radio Regulations”, Edition 2004, Volume 1 — Articles,

ITU, December 2004.

[24] “Adjacent Band Compatibility between UMTS and Other Services in the 2 GHz Band”, ERC
Report 65, Menton, May 1999, revised in Helsinki, November 1999.

[25] “Title 47 of the Code of Federal Regulations (CFR)”, Federal Communications Commission.

[26] R4-070337, "Impact of second adjacent channel ACLR/ACS on ACIR" (Nokia Siemens
Networks).

[27] R4-070430, "UE ACS and BS ACLRs" (Fujitsu ).

[28] R4-070264, "Proposal on LTE ACLR requirements for Node B" (NTT DoCoMo).

[29] Recommendation ITU-R M.1580-1, “Generic unwanted emission characteristics of base stations

using the terrestrial radio interfaces of IMT-2000".

[30] Report ITU-R M.2039, “Characteristics of terrestrial IMT-2000 systems for frequency
sharing/interference analyses”.

[31] ETSI EN 301 908-3 VV2.2.1 (2003-10), “Electromagnetic compatibility and Radio spectrum
Matters (ERM); Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000 Third-
Generation cellular networks; Part 3: Harmonized EN for IMT-2000, CDMA Direct Spread
(UTRA FDD) (BS) covering essential requirements of article 3.2 of the R&TTE Directive”.

3 Definitions, symbols and abbreviations
3.1 Definitions
3.2 Symbols

3.3 Abbreviations

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

ACIR Adjacent Channel Interference Ratio
ACLR Adjacent Channel Leakage power Ratio
ACS Adjacent Channel Selectivity

AMC Adaptive Modulation and Coding
AWGN Additive White Gaussian Noise

BS Base Station

CDF Cumulative Distribution Function

DL Downlink

FDD Frequency Division Duplex
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MC
MCL
MCS
PC
PSD
RX
TDD
TX
UE
UL

Monte-Carlo

Minimum Coupling Loss
Modulation and Coding Scheme
Power Control

Power Spectral Density
Receiver

Time Division Duplex
Transmitter

User Equipment

Uplink

3GPP TR 36.942 v8.3.0 (2010-09)

4

General assumptions

The present document discusses system scenarios for E-UTRA operation primarily with respect to the radio
transmission and reception including the RRM aspects. To develop the E-UTRA standard, all the relevant scenarios
need to be considered for the various aspects of operation and the most critical cases identified. The process may then
be iterated to arrive at final parameters that meet both service and implementation requirements.

The E-UTRA system is intended to be operated in the same frequency bands specified for UTRA. In order to limit the
number of frequency bands to be simulated in the various simulation scenarios a mapping of frequency bands to two
simulation frequencies (900 MHz and 2000 MHz) is applied. When using the macro cell propagation model of
TR25.942 [3], the frequency contributes to the path loss by 21*log10(f). The maximum path loss difference between the
lowest/highest frequencies per E-UTRA frequency band and corresponding simulation frequency is shown in tables 4.1

and 4.2.

3GPP
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Table 4.1: Simulation frequencies for FDD mode E-UTRA frequency bands

E-UTRA uL frg\jgi)mies DL fr(e,&gtze?cies ?:Qluljlzggc Path loss difference (dB)
Band lowest | highest | lowest | highest (MHz) ;owest UL highest DL
requency frequency

1 1920 1980 2110 2170 2000 0.37 0.74

2 1850 1910 1930 1990 2000 0.71 0.05

3 1710 1785 1805 1880 2000 1.43 0.56

4 1710 1755 2110 2155 2000 1.43 0.68

5 824 849 869 894 900 0.80 0.06

6 830 840 875 885 900 0.74 0.15

7 2500 2570 2620 2690 2000 2.04 2.70

8 880 915 925 960 900 0.20 0.59

9 17499 | 17849 | 1844.9 | 1879.9 2000 1.22 0.56

10 1710 1770 2110 2170 2000 1.43 0.74

11 14279 | 14529 | 1475.9 | 1500.9 2000 3.07 2.62

Table 4.2: Simulation frequencies for TDD mode E-UTRA frequency bands

E-UTRA freclaJlIJ_éEn)lgies Simulation Path loss difference (dB)
band (MH2) frequency
lowest | highest lowest frequency | highest frequency
33 1900 1920 2000 0.47 0.37
34 2010 2025 2000 0.05 0.11
35 1850 1910 2000 0.71 0.42
36 1930 1990 2000 0.32 0.05
37 1910 1930 2000 0.42 0.32
38 2570 2620 2000 2.29 2.46

It can be observed that the difference of path loss between simulation frequency and operating frequency (except bands
7, 11 and 38) is in the worst case less than 0.8 dB for the downlink and less the 1,5 dB for the uplink. Hence the
mapping of operating frequency to simulation frequency will provide valid results.

The validity of simulations performed at 2 GHz for the 2.6 GHz bands 7 and 38 was already analyzed in TR 25.810.
Considering the expected higher antenna gain in the 2.6 GHz band the difference in path loss is in the order of 1 dB
what is comparable to the other frequency bands.

4.1 Interference scenarios

This chapter should cover how the interference scenarios could occur e.g. BS-BS, UE-BS etc.

4.2 Antenna Models

This chapter contains the various antenna models for BS and UE

4.2.1 BS antennas

3GPP
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4.2.1.1 BS antenna radiation pattern

The BS antenna radiation pattern to be used for each sector in 3-sector cell sites is plotted in Figure 4.1. The pattern is
identical to those defined in [1], [2] and [4]:

2
A 6 =—min 12[ij A | where —180<6 <180,

3dB

0,45 is the 3dB beam width which corresponds to 65 degrees, and A, = 20dB is the maximum attenuation

0 /\

110 / \

Gain-dB

-15

-25
-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180

Horizontal Angle - Degrees

Figure 4.1: Antenna Pattern for 3-Sector Cells

4.2.1.2 BS antenna heights and antenna gains for macro cells

Antenna heights and gains for macro cells are given in table 4.3.

Table 4.3: Antenna height and gain for Macro Cells

Rural Area Urban Area
900 MHz 2000 MHz 900 MHz
BS antenna gain (dBi)
(including feeder loss) 15 15 12
BS antenna height (m) 45 30 30

3GPP
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4.2.2 UE antennas

For UE antennas, a omni-directional radiation pattern with antenna gain 0dBi is assumed [2], [3], [4].

4.2.3 MIMO antenna Characteristics

XXXX

4.3 Cell definitions

This chapter contain the cell properties e.g. cell range, cell type (omni, sector), MIMO cell definitions etc.

4.4 Cell layouts

This chapter contains different cell layouts in form of e.g. single operator, multi-operator and multi layer cell layouts
(e.g. macro-micro etc).

4.4.1 Single operator cell layouts

44.1.1  Macro cellular deployment

Base stations with 3 sectors per site are placed on a hexagonal grid with distance of 3*R, where R is the cell radius (see
Figure 4.2), with wrap around. The number of sites shall be equal to or higher than 19. [2] [4].

Cell range 2°R

Cell radius R

Inter-site distance 3'R

Figure 4.2: Single operator cell layout

4.4.2 Multi operator / Multi layer cell layouts

3GPP
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4.4.2.1 Uncoordinated macro cellular deployment

For uncoordinated network simulations, identical cell layouts for each network shall be applied, with worst case shift
between sites. Second network’s sites are located at the first network’s cell edge, as shown in Figure 4.3 [2].

Cell radius R Cell range 2°R

Figure 4.3: Multi operator cell layout - uncoordinated operation

4.4.2.2 Coordinated macro cellular deployment

For coordinated network simulations, co-location of sites is assumed; hence identical cell layouts for each network shall
be applied [2].

Cell radius R Cell range 2°R

Figure 4.4: Multi operator cell layout - coordinated operation

3GPP
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4.5 Propagation conditions and channel models

This chapter contains the definition of channel models, propagation conditions for various environments e.g. urban,
suburban etc.

For each environment a propagation model is used to evaluate the propagation pathloss due to the distance. Propagation
models are adopted from [3] and [4] and presented in the following clauses.
45.1 Received signal

An important parameter to be defined is the minimum coupling loss (MCL). MCL is the parameter describing the
minimum loss in signal between BS and UE or UE and UE in the worst case and is defined as the minimum distance
loss including antenna gains measured between antenna connectors. MCL values are adopted from [3] and [7] as
follows:

Table 4.4: Minimum Coupling Losses

Environment Scenario MCL
Macro cell Urban Area BS & UE 70 dB
Macro cell Rural Area BS & UE 80 dB

With the above definition, the received power in downlink and uplink can be expressed as [3]:
RX_PWR = TX_PWR — Max (pathloss — G_TX — G_RX, MCL)
where:

RX_PWR is the received signal power

TX_PWR is the transmitted signal power

G_TX is the transmitter antenna gain

G_RX is the receiver antenna gain

45.2 Macro cell propagation model — Urban Area

Macro cell propagation model for urban area is applicable for scenarios in urban and suburban areas outside the high
rise core where the buildings are of nearly uniform height [3]:

L =40-(1—4-10"°-Dhb)-log,, (R) —18 - log,, (Dhb) + 21- log,, (f) +80dB

where:
R is the base station-UE separation in kilometres
f is the carrier frequency in MHz
Dhb is the base station antenna height in metres, measured from the average rooftop level

Considering a carrier frequency of 900MHz and a base station antenna height of 15 metres above average rooftop level,
the propagation model is given by the following formula [4]:

L =120,9 +37,6l0g ,,(R)

where:
R is the base station-UE separation in kilometres

Considering a carrier frequency of 2000MHz and a base station antenna height of 15 metres above average rooftop
level, the propagation model is given by the following formula:

3GPP



Release 8 15 3GPP TR 36.942 v8.3.0 (2010-09)

L =128,1 +37,6log ,,(R)

where:
R is the base station-UE separation in kilometres

After L is calculated, log-normally distributed shadowing (LogF) with standard deviation of 10dB should be added [2],
[3]. A Shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and
of 1 between sectors of the same site shall be used The pathloss is given by the following formula:

Pathloss_macro= L + LogF

NOTE 1: L shall in no circumstances be less than free space loss. This model is valid for NLOS case only and
describes worse case propagation

NOTE 2: The pathloss model is valid for a range of Dhb from 0 to 50 metres.

NOTE 3: This model is designed mainly for distance from few hundred meters to kilometres. This model is not
very accurate for short distances.

NOTE 4: The mean building height is equal to the sum of mobile antenna height (1,5m) and Ah  =10,5m [5].

NOTE 5: Some downlink simulations in this TR were performed without shadowing correlation, however it was
reported this has a negligible impact on the simulation results.
4.5.3 Macro cell propagation model — Rural Area
For rural area, the Hata model was used in the work item UMTS900[2], this model can be reused:
L (R)= 69.55 +26.16l0g:0(f)—13.82l0g;(Hb)+[44.9-6.55l0g;0(Hb)]log(R) — 4.78(Logy, (f))*+18.33 log;, (f) -40.94
where:
R is the base station-UE separation in kilometres
f is the carrier frequency in MHz
Hb is the base station antenna height above ground in metres

Considering a carrier frequency of 900MHz and a base station antenna height of 45 meters above ground the
propagation model is given by the following formula:

L =955 +341log , (R)

where:
R is the base station-UE separation in kilometres

After L is calculated, log-normally distributed shadowing (LogF) with standard deviation of 10dB should be added [2],
[3]. A Shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and
of 1 between sectors of the same site shall be used. The pathloss is given by the following formula:

Pathloss_macro= L + LogF

NOTE 1: L shall in no circumstances be less than free space loss. This model is valid for NLOS case only and
describes worse case propagation

NOTE 2: This model is designed mainly for distance from few hundred meters to kilometres. This model is not
very accurate for short distances.

4.6 Base-station model

This chapter covers the fundamental BS properties e.g. output power, dynamic range, noise floor etc.
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Reference UTRA FDD base station parameters are given in Table 4.5.

Table 4.5: UTRA FDD reference base station parameters

Parameter Value Note
Maximum BS power 43dBm [2], [3]
Maximum power per DL traffic channel 30dBm [2], [3]
Minimum BS power per user 15dBm [2]
Total CCH power 33dBm [2]
Noise Figure 5dB [3]

Reference base station parameters for UTRA 1.28Mcps TDD are given in Table 4.5a.

Table 4.5a: Reference base station for UTRA 1.28Mcps TDD

Parameter Value Note
Maximum BS power 34dBm
Maximum power per DL traffic channel 22dBm 34-10*l0og10(16)=22dBm
power control dynamic 30dB
Noise Figure 7dB
Noise power -106dBm
Reference sensitivity -110dBm
Target CIR for 12.2kbps voice -2.5dB

Reference UTRA 3.84 Mcps TDD base station parameters are given in Table 4.5b.

Table 4.5b: Reference base station for UTRA 3.84Mcps TDD

Parameter Value Note
Maximum BS Power 43 dBm
Max power per DL traffic channel Up to the maximum base station transmit

power may be assigned to each timeslot
and users may be multiplexed between
timeslots

Noise Figure 5dB

Reference E-UTRA FDD and E-UTRA TDD base station parameters are given in Table 4.6.

Table 4.6: E-UTRA FDD and E-UTRA TDD reference base station parameters

Parameter Value Note
Maximum BS power 43dBm for 1.25, 2.5 and 5MHz carrier [4]
46dBm for 10, 15 and 20MHz carrier
Maximum power per DL traffic channel 32dBm
Noise Figure 5dB [4]

Reference base station parameters for E-UTRA TDD (LCR TDD frame structure based) are given in Table 4.6a.

Table 4.6a: Reference base station for E-UTRA TDD (LCR TDD frame structure based)

Parameter Value Note
Maximum BS power 43dBm for bandwidth < 5MHz
46dBm for 10, 15 and 20MHz bandwidth
Maximum power per RB Maximum BS power/ Nr. of available 375kHz RB size*
RB’s
Noise Figure 6dB
Noise power Varies with system BW Noise power should be
calculated based on different
BW option.

NOTE: * When there is new decision in RAN1, new RB size for 1.6MHz should be reconsidered.
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4.7 UE model

This chapter covers the fundamental UE properties e.g. output power, dynamic range, noise floor etc.

Reference UTRA FDD parameters are given in Table 4.7.

Table 4.7: UTRA FDD reference UE parameters

Parameter Value Note
Maximum UE power 21dBm [2], [3]
Minimum UE power -50dBm [2]
Noise Figure* 9dB [3]

NOTE: *UTRA TDD UE will have a relatively lower Noise Figure since it does not have a duplexer. However,
for simulation alignment purpose, a Noise Figure of 9 dB will be used.

Reference UTRA 1.28 Mcps TDD parameters are given in Table 4.7a

Table 4.7a: Reference UE for UTRA 1.28 Mcps TDD

Parameter Value Note

Maximum UE power 21dBm

Minimum UE power -49dBm

Noise Figure 9dB

Antenna model 0dBi

Noise power -104dBm

Reference sensitivity -108dBm

Target CIR -2.5dB

Reference UTRA 3.84 Mcps TDD UE parameters are given in Table 4.7b.

Table 4.7b: UTRA 3.84 Mcps TDD reference UE parameters

Parameter Value Note
Maximum UE power 24dBm [2], [3]
Minimum UE power -50dBm [2]
Noise Figure* 9dB [3]

NOTE: * UTRA TDD UE will have a relatively lower Noise Figure since it does not have a duplexer. However,

for simulation alignment purpose, a Noise Figure of 9 dB will be used.

Reference E-UTRA FDD and E-UTRA TDD UE parameters are given in Table 4.8.

Table 4.8: E-UTRA FDD and E-UTRA TDD reference UE parameters

Parameter Value Note
Maximum UE power 24dBm [6]
Minimum UE power -30dBm [3]
Noise Figure* 9dB [4]

NOTE: *E-UTRA TDD UE will have a relatively lower Noise Figure since it does not have a duplexer.
However, for simulation alignment purpose, a Noise Figure of 9 dB will be used.

Reference E-UTRA TDD UE (LCR TDD frame structure based) parameters are given in Table 4.8a.
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Table 4.8a: Reference UE for EUTRA TDD (LCR TDD frame structure based)

Parameter Value Note
Maximum UE power 24dBm
Minimum UE power -30dBm
Noise Figure 9dB
Noise power Varies with the total RB’s allocated for a UE

4.8 RRM models

This chapter contains models that are necessary to study the RRM aspects e.g.

48.1 Measurement models

XXXX

4.8.2 Modelling of the functions

XXXX

4.9 Link level simulation assumptions

This chapter covers Layer 1 aspects and assumptions (e.g. number of HARQ retransmissions) etc.

4.10  System simulation assumptions

This chapter contains system simulation assumptions e.g. Eb/No values for different services, activity factor for voice,
power control steps, performance measures (system throughput, grade of service), confidence interval etc.

4.10.1 System loading

XXXX

5 Methodology description

This chapter describes the methods used for various study items e.g. deterministic analysis for BS-BS interference,
Monte-Carlo simulations and dynamic type of simulations for RRM.

5.1 Methodology for co-existence simulations

Simulations to investigate the mutual interference impact of E-UTRA, UTRA and GERAN are based on snapshots were
users are randomly placed in a predefined deployment scenario (Monte-Carlo approach). Assumptions or E-UTRA in
this chapter are based on the physical layer (OFDMA DL and SC-FDMA UL) as described in the E-UTRA study item
report [4]. It must be noted that actual E-UTRA physical layer specification of frequency resource block is different
regarding number of sub-carriers per resource block (12 instead of 25 specified in [4]) and regarding the size of a
resource block (180 kHz instead of 375 kHz in [4]). However, this has no impact on the results and conclusions of the
present document.

51.1 Simulation assumptions for co-existence simulations

51.1.1 Scheduler

For initial E-UTRA coexistence simulations Round Robin scheduler shall be used.

3GPP



Release 8 19 3GPP TR 36.942 v8.3.0 (2010-09)

511.2 Simulated services

When using Round Robin scheduler, full buffer traffic shall be simulated. For E-UTRA downlink, one frequency
resource block for one user shall be used. The E-UTRA system shall be maximum loaded, i.e. 24 frequency resource
blocks in 10 MHz bandwidth and 12 frequency resource blocks in 5 MHz bandwidth respectively. For E-UTRA uplink,
the number of allocated frequency resource blocks for one user is 4 for 5 MHz bandwidth and 8 for 10 MHz bandwidth
respectively.

For the 5 MHz TDD UTRA victim using 3.84 Mcps TDD, Enhanced Uplink providing data service shall be used where
1 UE shall occupy 1 Resource Unit (code x timeslot). Here the number of UE per timeslot is set to 3 UEs/timeslot.

Other services, e.g. constant bit rate services are FFS.

5.1.1.3 ACIR value and granularity

For downlink a common ACIR for all frequency resource blocks to calculate inter-system shall be used. Frequency
resource block specific ACIR is FFS.

For uplink it is assumed that the ACIR is dominated by the UE ACLR. The ACLR model is described in table 5.1 and
table 5.2

Table 5.1: ACLR model for 5MHz E-UTRA interferer and UTRA victim, 4 RBs per UE

Location of aggressor Adjacent to victim channel at least 4 RBs away from channel
4RBs (bandwidth = 4*375 edge edge
kHz)
ACLR dBc/3.84MHz 30+ X 43+X
X serves as the step size for simulations, X = ... -10, -5, 0, 5, 10... dB

Table 5.2: ACLR model for E-UTRA interferer and 10MHz E-UTRA victim

E-UTRA Number of Bandwidth ACLR dB/ Baggressor
RBs per UE (Baggressor) Adjacent to edge of | Non Adjacent to edge

victim RBs of victim RBs

5 MHz 4 4 RB (4 x 375 kHz) 30 + X (less than 4 43 + X (more than 4
RBs away) RBs away)

10 MHz 8 8 RB (8 x 375 kHz) 30 + X (less than 8 43 + X (more than 8
RBs away) RBs away)

15 MHz 12 12 RB (12 x 375 kHz) | 30 + X (less than 12 43 + X (more than 12
RBs away) RBs away)

20 MHz 16 16 RB (16 x 375 kHz) | 30 + X (less than 16 43 + X (more than 16
RBs away) RBs away)

X serves as the step size for simulations, X = ... -10, -5, 0, 5, 10... dB
Note: This ACLR models are agreed for the purpose of co-existence simulations. ACLR/ACS requirements

need to be discussed separately.

5.1.1.4.1 Uplink Asymmetrical Bandwidths ACIR (Aggressor with larger bandwidth)

Since the uplink ACLR of the aggressor is measured in the aggressor’s bandwidth, for uplink asymmetrical bandwidth
coexistence, a victim UE with a smaller bandwidth than that of the aggressor will receive a fraction of the interference
power caused by the aggressor’s ACLR. For two victim UEs falling within the 1st ACLR of the aggressor, the victim
UE closer in frequency to the aggressor will experience higher interference than one that is further away in frequency.
The difference in interference depends on the power spectral density (PSD) within the aggressor’s 1st ACLR
bandwidth. For simplicity, it is assumed that the PSD is flat across the aggressor’s ACLR bandwidth. Hence, the
ACLR can be adjusted by the factor, Facyr:

FacLr = 10 x LOGIO(Bvictim/BAggressor)

Where, B aggressor aNd Byicim are the E-UTRA aggressor and victim bandwidths respectively.
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Figure 5.1: 20 MHz E-UTRA UE aggressor to 5 MHz E-UTRA UE victims
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Figure 5.2: 20 MHz E-UTRA UE aggressor to 10 MHz E-UTRA UE victims

In Table 5.2, the aggressor UE that is non adjacent to the victim UE, the victim UE will experience an interference due
to an ACLR of 43 + X — FacLr. For the case where the aggressor UE is adjacent to the victim UEs, consider the
scenarios in Figure 5.1, 5.2 and 5.3, where a 20 MHz E-UTRA aggressor is adjacent to 3 victim UEs of 5 MHz, 10
MHz and 15 MHz E-UTRA systems respectively.

In Figure 5.1, all the UEs in the 5 MHz E-UTRA system will be affected by an ACLR of 30 + X - Fac_r. For the 10
MHz E-UTRA victims in Figure 5.2, two UEs will be affected by an ACLR of 30 + X - Fac g Whilst 1 UE will be
affected by a less severe ACLR of 43 + X- Faci g . Inthe 15 MHz E-UTRA victim as shown in Figure 5.3, the UE next
to the band edge will be affected by an ACLR of 30 + X - Fac g Whilst the UE farthest from the band edge will be
affected by an ACLR of 43 + X - Fac r- The victim UE of the 15 MHz E-UTRA occupying the centre RB (2nd from
band edge) is affected by 1/3 ACLR of 30 + X - Fac r and 2/3 ACLR of 43 + X - Facir. This gives an ACLR of 34 +
X - Factr.

Using a similar approach for 15 MHz, 10 MHz and 5 MHz aggressor with a victim of smaller system bandwidth, the

ACLR affecting each of the 3 victim UEs can be determined. This is summarised in Table 5.2A. Here the value Y is
defined for victim UE, where ACLR =Y + X - Fac r. UEL is the UE adjacent to the aggressor, UE2 is located at the
centre and UE3 is furthest away from the aggressor.
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Figure 5.3: 20 MHz E-UTRA UE aggressor to 15 MHz E-UTRA UE victims
Table 5.2A: Value Y (ACLR =Y + X - Fac.gr) for larger aggressor bandwidth
Aggressor Victim: Value Y (dB): ACLR = (Y + X - Factr)
15 MHz 10 MHz 5 MHz 1.6 MHz
UE1 UE2 UE3 UE1 UE2 UE3 UE1 UE2 UE3 UE1 UE2 UE3
20 MHz 30 34 43 30 30 43 30 30 30 30 30 30
15 MHz 30 32 43 30 30 30 30 30 30
10 MHz 30 30 43 30 30 30
5 MHz 30 30 30

The victims in 10 MHz system under a 20 MHz aggressor experience slightly worse interference than the victims in 15
MHz system under a 20 MHz aggressor and therefore, we only need to consider the worst of the two cases. Hence,
from Table 5.2A, the total number of asymmetrical bandwidth coexistences can be reduced to 3 scenarios and they are
summarised in Table 5.2B. The performance of the other scenarios can be derived from these 3 base scenarios by
factoring in the FACLR factor in the ACLR.

Table 5.2B: Base scenarios (FacLr = 0dB)

Scenario System Bandwidth (MHz) Value Y (dB), ACLR=Y + X
Aggressor Victim UE1 UE2 UE3
1 15 10 30 32 43
2 20 10 30 30 43
3 20 5 30 30 30

An additional factor will be required to cater for the differences in UE transmit powers, which are dependent upon the
power control scheme used in Table 5.3. Given the power control scheme, a UE with higher bandwidth will transmit at
higher overall power (note: max UE transmit power remains the same). Thus, an aggressor with higher transmit power
than the aggressor in the base scenario needs to increase its ACLR. On the other hand, for an interference limited
environment, a victim with higher transmit power can overcome higher level of interference and hence demands a
relaxed ACLR from its aggressor. The differences in transmit powers are given in the power control factor, Pac g and it
is dependent upon the PLx-ile of the aggressors and victims. Pacir is given as:

PACLR (dB) = (pLX'iIeBaseAggressor - PLX'iIeAggressor) + (PLX'iIeVictim - pLX'iIeBaseVictim)

Where, PLX-ilegaseaggressor aNd PLX-ilegaseviciim are the PLx-ile used by the aggressor and the victim respectively in the
base scenario in Table 5.2B. PLX-ileaggressor aNd PLX-ileyicim are the PLx-ile of the aggressor and victim of interest
respectively. For example, using Power Control Set 1, for the scenario 10 MHz (aggressor) to 5 MHz (victim), PLx-
ileaggressor = 112 and PLx-ileyicim = 115 dB. The base scenario used is Scenario 2 of Table 5.2B (20 MHz (aggressor) to
10 MHz (victim)). Hence, in this example, PLX-ilegaseaggressor = 109 dB and PLX-ilegasevicim = 112 dB. Therefore,
PACLR = (109 - 112) + (115-112) =0 dB.

The final ACLR as reference by the victim’s bandwidth is hence:

ACLR=Y + X — FACLR + PACLR
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5.1.1.4.2 Uplink Asymmetrical Bandwidths ACIR (Aggressor with smaller bandwidth)

Consider the scenario in Figure 5.4, the interference experienced by UE1 is affected by 25% ACLR of 30 + X - Facir
and 75% ACLR of 43 + X - Facir. Since the victim bandwidth is larger than the aggressor, the interference
experienced by UE1 will caused by a mixture of ACLR 30 + X - Fac g and ACLR 43 + X - Fac r. For victim UE2 and
UES3, the interference is caused by ACLR 43 + X — Fa cr. The effective interference onto UE1 is dependent upon the
aggressor and victim bandwidths. If we take this level of interference and assumed that it is caused by an aggressor of
the same bandwidth (i.e. normalising the ACLR to the victim bandwidth) we have the normalised ACLR in Table 5.2C.

Interfering UE

Victim UE
ACLR
30+ X 43 + X 43+ X 43+ X
o b —
4RB | 4RB [4RB beL UE2
- ~ —e 20 MHZ E-UTRA oo
5 MHz E-UTRA '

Figure 5.4: 5 MHz E-UTRA aggressor to 20 MHz E-UTRA victim

Table 5.2.C: Value Y (normalised ACLR =Y + X - FALCR) for victim UE1

Aggressor Victim: Value Y (dB): ACLR = (Y + X - FacLr) measured over Byicim
Bandwidth (MHz) 20 MHz 15 MHz 10 MHz 5 MHz
15 MHz 29.93 - - -
10 MHz 29.79 29.89 - -
5 MHz 29.39 29.59 29.79 -
1.6 MHz 28.02 28.48 28.99 29.56

The ACLR of the aggressor is likely to be larger than 43 + X dB after the 2nd ACLR and hence it is reasonable to
assume that the Y value of the normalised ACLR in Table 5.2C onto victim UE1 is close to 30 dB. This is similar to
the symmetrical bandwidth coexistence scenario where the first UE is affected by an ACLR of 30 + X dB. For victim
UE2 and UES3, the ACLR 43 + X is unrealistic. For scenario where the aggressor bandwidth is much smaller than the
victim bandwidth, the ACLR into UE2 and UE3 is going to be much larger than 43 + X. For example for 1.6 MHz E-
UTRA aggressor and 20 MHz E-UTRA victim, the interference into UE2 and UE3 is caused by the 13th ACLR (of 1.6
MHz aggressor) and above and this will likely be lower than the noise floor of the victim UE. Hence, the interference
experienced by UE2 and UE3 from an aggressor with a smaller bandwidth will not be worse than that from an aggressor
with a symmetrical bandwidth. Therefore, the ACLR value for coexistence between E-UTRA systems with
symmetrical bandwidth is sufficient for coexistence where the aggressor bandwidth is smaller than that of the victim.

5.1.1.4  Frequency re-use and interference mitigation schemes for E-UTRA

For initial simulations, 1/1 frequency re-use shall be used.
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5.1.1.5 CQI estimation

It is assumed that the CQI including external system interference is available before the scheduling process. This
assumption is valid for the victim system only.

5.1.1.6  Power control modelling for E-UTRA and 3.84 Mcps TDD UTRA
No power control in downlink, fixed power per frequency resource block is assumed.

The following power control equation shall be used for the initial uplink (for E-UTRA and 3.84 Mcps TDD UTRA
employing Enhanced UL) coexistence simulations:

/4
P, =P, xmin{l, max R, [Pl‘j
PI—><—ile

where P, is the maximum transmit power, Ry, is the minimum power reduction ratio to prevent UEs with good
channels to transmit at very low power level, PL is the path loss for the UE and PL,_. is the x-percentile path loss (plus
shadowing) value. With this power control equation, the x percent of UEs that have the highest pathloss will transmit at
Pmax- Finally, 0<y<=1 is the balancing factor for UEs with bad channel and UEs with good channel:

The parameter sets for power control are specified in table 5.3.

Table 5.3: Power control algorithm parameter

Parameter Gamma PLx-ile
set 20 MHz 15 MHz 10 MHz 5 MHz
bandwidth bandwidth bandwidth bandwidth
Set 1 1 109 110 112 115
Set 2 0,8 TBD TBD 129 133

Further discussion and alignment concerning power control algorithms may be required after initial simulation results
and further inputs from RAN WG are available

5.1.1.7  SIR target requirements for simulated services
For E-UTRA, shifted and truncated Shannon bound curves as specified in Annex A.1 shall be used.

In the downlink, UTRA 3.84 Mcps TDD shall use HSDPA since most 3.84Mcps TDD deployments service data traffic.
A shifted and truncated Shannon bound curves described in Annex A.3 shall be used.

In the uplink, UTRA 3.84 Mcps TDD shall use Enhanced UL with data traffic. The shifted and truncated Shannon
bound curve used for E-UTRA uplink in Annex A.1 shall be used.

For E-UTRA TDD (LCR TDD frame structure based) shifted and truncated Shannon bound curves as specifie