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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 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.

Introduction

Void
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1 Scope

This document is the technical report of the UMTS 900 MHz W1 which was approved in TSG RAN meeting #26 [1].

The purpose of this TR is to summarize the study of radio frequency (RF) requirements for UTRA-FDD operating in
the 900 MHz Band defined as follows :

e 880- 915 MHz: Up-link (UE transmit, Node B receive)

e 925- 960 MHz: Down-link (Node B transmit, UE receive)

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 Foraspecific reference, subsequent revisions do not apply.
o Foranon-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] RP-040541, “WI proposal for UMTS 900 MHZz”

2] 3GPP TR25.942, “Radio Frequency (RF) system scenarios”

[3] 3GPP TR25.885, “UMTS1800/1900 Work Items Technical Report ”

[4] R4-031025, “Summary of T1P1.2 Conclusions Regarding UMTS 850 Simulation Results”

[5] R4-050248, “Additional simulation scenarios for UMTS900 work ”

[6] R4-050423, Initial simu lation results for UMTS 900MHz (Siemens)

[7] R4-050503, UMTS 900/ GSM coexistence simulation results in Urban area in uncoordinated
operation (UMTS900 Scenario 1) (Motorola)

[8] R4-050504, UMTS 900/ GSM coexistence simulation results in Rural area in uncoordinated
operation (UMTS900 Scenario 2) (Motorola)

[9] R4-050526, Up link simu lation results for UMT S900 co-existence Scenario 4 (Qualcomm)

[10] R4-050536, UMT S900 (Macro)-GSM (Macro) Co -existence Simulation Results for Scenario 1,
Downlink (Lucent)

[11] R4-050539, Initial simulation results for UMTS900 Scenario 4 (Ericsson)

[12] R4-050758, UMTS900 (Macro)-GSM 900 (Micro) Co-existence Simulation Results for Scenario 5,
GSM as victim (Lucent)

[13] R4-050832, UMT S900 (Macro)-GSM (Macro) Co-existence Simulation Results for Scenario 1,
Uplink (Lucent)

[14] R4-050869, Partial simulation results for UMTS900 (Nortel)

[15] R4-050906, Simu lation results for UMTS900 scenarios 1 and 2 (Nokia)

[16] R4-050929, Simulation results for UMTS900 co-existence Scenario 1 (Qualcomm)

[17] R4-050930, Simu lation results for UMT S900 co-existence Scenario 2 (Qualcomm)
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[18] R4-050931, Simulation results for UMTS900 co-existence Scenario 4 (Qualcomm)
[19] R4-050935, Simulation Results for UMTS 900M Hz Coe xistence Scenarios 1 to 4 (Siemens)
[20] R4-050653, Simulation results for UMTS900 Scenarios 1and 2 (Ericsson)
[21] R4-050998, Simu lation results for UMTS900 scenarios 3 (Nokia)
[22] R4-051033r1, UMTS900, GSM and WCDMA emissions as a function of carrier separation
[23] R4-051067, UMT S900 simu lation results summary
[24] R4-051307, Band VIII Rx sensitivity
[25] R4-051204, Possible impact on UMT S900 coverage/capacity due to UE sensitivity degradation
[26] R4-051206, ACIR for UMTS UL/DL as victim and for GSM UL/DL as victim
[27] R4-051182, Simu lation results for UMT S900 co-existence Scenario 5
[28] R4-051183, Simu lation and Analysis of Interference for UMTS900 co-existence Scenario 6
[29] R4-051097, Simu lation results for UMT S900, Scenario 1-4
[30] R4-051098, Simu lation results for UMT S900, Scenario 5
[31] R4-051176, Scenario 5 - UMTS900 (Macro) - GSM900 (Micro) Co-existence Simu lation Results.
[32] R4-051076, UMTS 900 macro/ GSM micro coexistence simulation results in urban area in
uncoordinated operation (UMTS900 Scenario 5)
[33] R4-051177, Analysis results for UMTS900 (macro)-GSM (pico) co-existence scenario 6
[34] R4-051325, Analysis of scenario 6
[35] R4-051359, Simulated UE Tx powers for the Scenario 6 interference analysis
[36] ECC report 82 “Compatibility study for UMTS operating within the GSM 900 and GSM 1800
frequency bands”, Roskilde, May 2006
[37] Larkin, R.S “Multiple-signal intermodulation and stability considerations in the use of linear
repeater”, Vehicular Technology Conference, 19-22 May 1991
3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

3.2

Symbols

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

3.3

Abbreviations

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

WCDMA

Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000
requirement

3GPP 8
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UMTS Universal Mobile Telecommunications System, often used synonymously with WCDMA

GSM Global System for Mobile communications (throughout this document, this acronym is generally
to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to
the discussion.)

UE User Equipment, also cellular terminal
MS Mobile Station

BS Base Station

DL Downlink, the RF path from BS to UE
ACIR Adjacent Channel Interference Rejection
TX Transmitter

RX Receiver

4 Study of the RF requirements

This chapter describes the reusability of the existing UMT S850/1800 simu lation results, the additional UMT S900
deployment scenarios, simulation assumptions, and derived RF requirements for UMTS900 BS and UE.

4.1 Reusability of existing UMTS 850 and UMTS 1800 MHz
simulation results and RF requirements

The Band | RF requirements have been determined by system simulations assuming the 2 GHz propagation models of
TR 25.942[2]. The systemsimulation methodology, assumptions, and results for the derivation of UMTS1800/1900 RF
requirements are reported and described in TR25.885[3]. The same deploy ment scenarios and similar system simulation
assumptions were used for the derivation of UMT S850 RF requirements, the summary of the simulation results can be
found in the document R4-031025[4]. The difference of propagation pathloss between 900 MHz band and 1800
MHz/2100 M Hz bands can be as big as 10 d B, but the propagation pathloss difference between 900 MHz band and 850
MHz band is only of 0.46 d B, calculated with Hata model. So the simulation results for UMTS850 can be considered as
valid for UMTS900. Therefore, it is proposed that, whenever applicable, the Band V (850 MHz band) simulation results
and RF requirements will be reused for UMTS900.

4.2 Additional deployment scenarios and simulation results

Six additional deployment scenarios have been identified and agreed for UMTS 900 [5], the simulation assumptions and
the simulation results for these additional deployment scenarios are described below.

3GPP 9
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4.2.1  Scenario_1: UMTS(macro)-GSM(macro) in Urban area with cell
range of 500 m in uncoordinated operation

42.1.1 2x5 MHz uncoordinated operation between UMTS macrocell and GSM
macrocell

NetworkBGSM) & Negyork A (UMTS)

Figure 1A: 2x5 MHz uncoordinated operation

Inter-site
distance 3*R

(O umTs

Y )GSM

‘ Cell radius R
T
\ Cell range 2*R
R}

Figure 1B: 2x5 MHz uncoordinated operation

The co-existence scenario is presented in the figure 1A and 1B. UMTS carrier and GSM carriers are in adjacent
placement. In this uncoordinated operation, GSM sites are located at the cell edge of UMTS cells as shown in figure 1.
Simu lation assumptions for this co-existence scenario are summarized in the table 1.

3GPP 10
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Table 1: Summary of UMTS900/GSM900 simulation parameters for Scenario 1
Scenario_1 UMTS(macro)-GSM(macro) in Urban area with cell range of 500 m in uncoordinated

operation

Simulation cases

Both UMTS and GSMas victims in uplink and downlink. In total 4 simulation cases.
1) Downlink

-GSM (BCCH only) WCDMA for WCDMA victim

-GSM (non-BCCH with PC)/WCDMA for GSM victim

2) Uplink

- WCDMA victim (GSM load maximum — all time slots in use. Simulate GSM system,
then add UMTS users until the total noise rise hits 6 dB)

- GSM victim (WCDMA loaded to 6 dB noise rise)

No frequency hopping for GSM

Both networks in macro environment

Run simulations with various ACIRs by considering a center frequency separation of
2.8 MHz.

Network layout

As shown in figure 1 above

- Urban environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around

-Cell radius R=250m, cell range 2R=500m, inter-site distance 3R=750m (as
shown in figure 1)

-Worst-case shift between operators, GSMsite is located at WCDMA cell edge

System WCDMA
parameters

- BS antenna gain with cable loss included = 12 dBi

- BS antenna height Hbs=30 m;

- UE antenna height Hms=1.5m

- BS-UE MCL=70 dB

- BS antenna(65° horiziontal opening) radiation pattern is refered to 3GPP TR
25.896 V6.0.0 (2004-03), Section A3

- UE antenna gain 0 dBi (omni-directional pattern)

GSM

- BS antenna gain with cable loss included = 12 dBi

- BS antenna height Hbs=30 m;

- MS antenna height Hms=1.5m

- BS-MS MCL=70dB

- BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896
V6.0.0 (2004-03), Section A.3

- UE antenna gain 0 dBi (omni-directional pattern)

Services WCDMA

8 kbps Speech (chip rate: 3.84 Mcps)
- Eb/Nt target (downlink): 7.9 dB
- Eb/Nt target (uplink): 6.1 dB

GSM

Speech
- SINR target (downlink): 9 dB
- SINR target (uplink): 6 dB

Propagation WCDMA
Model and GSM

As per TR 25.942
Log_nomal_Fading =10 dB

Urban propagation model:
L(R) = 40%(1-0.004*DHb)*LOG10(R)-18*LOG10(DHb)+21*LOG10(f)+80

DHb is BS antenna height above average building top, for urban area with
Hbs=30m, DHb=15m, fis frequencyin MHz, R is distance in km

L(R) = 37.6* LOG10(R) + 121.1

The path loss from a transmitter antenna connector to a receiver antenna connector
(including both antenna gains and cable losses) will be detemined by:

Path_Loss =max (L(R) + Log_nomal_Fading - G_Tx — G_RX, Free_Space_Loss +
Log_nomal_Fading - G_Tx— G_Rx, MCL)

where :
- G_Txis the transmitter antenna gain in the direction toward the receiver antenna,

which takes into account the transmitter antenna pattern and cable loss,
- G_Rxis the receiver antenna gain in the direction toward the transmitter antenna,

3GPP 11
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which takes into account the receiver antenna pattern and cable loss,

Log nomal_Fading is the shadowing fade following the log-nomal distribution.
Cell selection WCDMA As per TR 25.942

GSM As for WCDMA in TR 25.942, but with only one link selected at random within a 3
dB handover margin
SIR WCDMA As per TR 25.942, except for the following changes:
calculation - Interference contributions from GSM TRXs or MSs are added to the total noise-

plus-interference.

- Processing gain is changed to 26.8 dB for 8 kbps

- Thermal noise level is raised to -96 dBm for downlink

GSM Total noise-plus-interference is sum of thermal noise, GSM co-channel, and
WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel
GSM interference is neglected.

Noise floor (downlink): -111 dBm

Noise floor (uplink): -113 dBm

Power WCDMA As per TR 25.942
Control - 21 dBm terminals
assumption - Maximum BS power: 43 dBm

- Maximum power per DL traffic channel: 30 dBm

- Minimum BS power per user: 15 dBm.

- Minimum UE power: =50 dBm.

- Total CCH power: 33 dBm

GSM Stabilization algonthm same as for WCDMA (C/I based) with a margin of 5 dB
added to the SIR target.

- Maximum power (TRxX): 43 dBm

- Minimum power (TRx): 10 dBm (non-BCCH)

- Maximum power (MS): 33 dBm

- Minimum power (MS): 5 dBm

Capacity WCDMA Capacity loss versus ACIR as per TR 25.942
GSM Load to maximum number of users and observe change in outage (i.e., 0.5 dB less
than SINR target)
ACIR WCDMA to | As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate
GSM measurement BW correction), unless capacity loss is found to be significant.
GSM ACIR(f)=C(fg)+m(f —fy) (dB)

GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS transmitter emission mask for 900 band and
WCDMA UE receiver selectivity slope, m =0.8 dB /200 kHz

GSM MS to WCDMABS:
Consider 3GPP TS45005 GSM MS transmitter emission mask for 900 band and
WCDMA BS receiver characteristics, m = 0.5 dB / 200 kHz

42.1.2 Analysis method

The objective of Monte-carlo simu lations is to determine the appropriate UMTS BS & UE RF system parameters,
Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), receiver narrow
band blocking, etc. for ensuring the good co-existence of UMTS and GSM. In the simulation, the UMTS UL/DL
capacity losses as function of ACIR (Adjacent Channel Interference Ratio) are simulated, the GSM UL/DL system
outage degradations at given ACIR values or as function of ACIR are also simulated. In the simulations, the ACIR is
used as a variable parameter.

In order to analyse the simulation results, it is supposed that UMTS900 system (BS & UE) has the same RF
requirements, such as Tx spectrum mask, ACLR, ACS, narrow band blocking characteristics as defined in TS25.104
and TS25.101 for UMTS850/1800 (band V, band IlI), the spectrum mask of GSM BS & MS are defined in 3GPP
TS45.005. Then the simulation results are analy zed based on these assumptions for checking if the assumed RF
characteristics are sufficient or not for ensuring the required good co-existence between UMTS900 and GSM 900 in the
same geographical area.

RAN W G4 agreed threshold for co-existence is that UMTS UL/DL capacity loss due to interferences from GSM
UL/DL should not be bigger than 5%. Concerning the impact on GSM network performance, since GSM network
capacity is fixed, the evaluation criterion is the system outage degradation, the system outage degradation should be as
small as possible.

3GPP 12
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For the co-existence between UMTS and GSM, the ACLR of UMTS BS & UE are calculated with the BS & UE Tx
spectrum mask by the integration over a 200 kHz bandwidth centered at the carrier separation between UMTS and
GSM.

WCDMA node B emissions to GSM MS as a function of carrier separation are plotted in figure 2. WCDMA UE
emissions to GSM BS as a function of carrier separation are given in figure 3.

+43dBrm WICDMA BS emissions to GSM

: — +43dBm WCDMA BS emissions (REW=30kHz)
Obo-eoootooeooi | — +43dBm WCDMA BS emissions JREW=200kHz)

Figure 2: WCDMA Node B emissionsto GSM MS as a function of carrier separation

WCDMA LUE emissions to GSh

v | — WCDMA UE emissions (RBW=30kHz) |
o] PR S VI | — WCDMA LE emissions (RBW=200kHz) |
e Ea——m,,—

) R SR hh b cTTT VoY T . VT
1] RN S SR SN RN AN NN S S —
) I T S T S T SN SR N S
0 05 1 1.5 2 25 3 35 4 45 5
i}

# 10

Figure 3: WCDMA UE emissions to GSM BS as a function of carrier separation
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GSM BS emissions to WCDMA UE as a function of carrier separation are plotted in figure 4, and the GSM MS
emissions to WCDMA Node B as a function of carrier separation are given in figure 5.

G5M BS emissions to WCDMA

1D [~~-~--"-"y~°-~°""°"°°;%y°~~ - --~-~--~-~-~ -~~~ -~~~ ~“-~"-"-~"-"-"§$- Y
v | — +43dBm GMSK BS emissions (RBW=30kHz)

Ok-ooociooooooi.] — +43dBm GMSK BS emissions (RBW=3.84MHz)

| T T I T S S S T
0 . . . . .
w10

Figure 4: GSM BS emissions to WCDMA UE as a function of carrier separation
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Figure 5: GSM MS emissions to WCDMA Node B as a function of carrier separation

The ACS of UMTS BS and UE are derived from the assumed narrow band blocking (GSM interferer) require ments at
2.8 MHz carrier separation. The narrow band blocking of W CDMA BS was defined in TS25.104 as -47dBmat 2.8
MHz carrier separation which is measured with a useful signal at -115dBm (6 dB above reference sensitivity level of
WCDMA BS). The narrow band blocking of W CDMA UE was defined in TS25.101 as -56 dBm at 2.8 MHz carrier
separation which was measured with useful signal at a level of 10 d B above UE reference sensitivity.

The ACLRand ACS of UMTS BS & UE for carrier separation of 2.8 MHz and 4.8 MHz are given in the table 2.
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Table 2: ACLR and ACS of UMTS BS and UE for co-existence with GSM

Carrier separation 2.8 MHz 4.8 MHz
UTRA-FDD BS | UTRA-FDD UE UTRA-FDD BS UTRA-FDD UE
ACLR (dB) 50 313 63 43.3
ACS (dB) 51.3 30.5* >51.3 > 30.5*

Note* ACS =30.5dB is derived with the UMTS UE noise floor of -96 dBm. At the noise floor of -99 dBm, the
UEACS will be 33.5dB.

The ACLR (over 3.84 MHz bandwidth) of GSM BS and MS can be derived fromthe GSM BS and MS transmission

mask defined in 3GPP TS45.005. The derived ACLR of GSM900 BS and MS for the co-existence with UMTS at
carrier separation of 2.8 MHz and 4.8 MHz are respectively given in the table 3.

Table 3: ACLR of GSM900 BS and MS for co-existence with UMTS

Carrier separation 2.8 MHz 4.8 MHz
GSM900 BS GSM900 MS GSM900 BS GSM900 MS
ACLR (dB) measured over 3.84 55.2 43.8 59.8 49.7
MH z bandwidth

The ACIR is calculated with the formula (1). The obtained ACIR values for UMTS UL as victim and for UMTS DL as
victim for both 2.8 MHz and 4.8 MHz carrier separations are given in table 4.

! 1
ACLR ~ ACS

ACIR =

Table 4: ACIR for UMTS UL/DL as victim when being interfered by GSM UL/DL

Carrier separation 2.8 MHz 4.8 MHz
UMTS UL UMTS DL UMTS UL UMTS DL
as victim as victim as victim as victim
ACIR (dB) 431 30.5 > 47.4 >30.5

The derived ACIR for GSM UL as victim and for GSM DL as victim when GSM UL/DL being interfered by UMTS
UL/DL for the carrier separation of 2.8 MHz and 4.8 MHz are respectively given in the table 5.

Table 5: ACIR for GSM UL/DL asvictim when being interfered by UMTS UL/DL

Carrier separation 2.8 MHz 4.8 MHz
GSM UL as GSM DL as GSM UL as GSM DL as
victim victim victim victim
ACIR (dB) 31.3 50 43.3 63
42.1.3 Simulation results and analysis

Based on the Ran 4 agreed co-existence scenario and simulation assumptions described in section 4.2.1.1, several

Monte-carlo simulation results have been presented and discussed. The simulation results data from different companies
for this co-existence scenario (Scenario 1) are summarized in the tables 5A to 5F.
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Table 5A: UMTS DL as victim / UMTS DL Capacity Loss (%)
ACIR Ericsson Lucent Motorola Nortel Qualcomm Siemens
20 9,3 10,9 7,2 6
25 3,7 4.1 24 2,5 1,75 3
30 13 1,3 0,8 1,6 0,5 0,9
35 0,7 0,3 0,9 0,1 0,3
40 0,4 0,5 0,1
45
50 0,3
Table 5B: UMTS UL as victim / UMTS UL Capacity Loss (%)
ACIR Ericsson Lucent Motorola Qualcomm Siemens
20
25
30
35 29,3 11,8 17,6 21,7
40 9,6 3,8 53 6,8
45 31 1,2 2 2,5 8
50 11 0,5 0,5 2,7
55 0,9
60 0,3
Table 5C: GSM DL as victim / Capacity Loss
ACIR Ericsson Nokia Siemens
20 22,6
25 12,2 10
30 5,8 3
35 2,1 1
40 0,6 0,2 0,8
45 04 0,15
50 0 0 0,05
Table 5D: GSM System DL Outage Degradation (%)
Lucent Motorola Qualcomm
Without WCDMA interference 0,01
With WCDMA interference 0,014
System Outage Increase negligible negligible
Table 5E: GSM UL as victim
ACIR Ericsson Siemens
10 0
20 0
25 0 0,1
30 0 0,01
35 0 0
40 0
45 0
50 0
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Table 5F: GSM System UL Outage Degradation (%)

Lucent Motorola Nokia Qualcomm
Without WCDMA interference 0,04
With WCDMA interference
System Outage Degradation negligible negligible negligible negligible
UMTS DL Capacity Loss (%) due to interference
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GSM DL System Outage Degradation (%)
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Figure 6: UMTS DL capacity loss due to interference from GSM DL (Scenario 1)

Figure 6 gives the simulation results of UMTS DL as victim, the UMTS downlink capacity loss (%) due to interference
from GSM downlink as function of ACIR between UMTS carrier and the nearest GSM carrier. Six simulation curves
plotted in figure 6 show that, at ACIR=30.5dB, the UMTS downlink capacity loss due to interference from GSM

downlink is smaller than 1.5%.

42132

UMTS UL Capacity Loss (%) due to interference from GSM UL

The simu lation results for the case of UMTS UL as victim, the UMTS UL capacity loss (%) due to interference from
GSM uplink as function of ACIR between UMTS carrier and the nearest GSM carrier, are given in figure 7.

UMTS UL Capacity Loss (%) due to interference
from GSM
30 K =
S 25 £ \ . —e— Ericsson
2 20 \ s —e Lucent
> 15 ¢ Motorola
g 10 ¢ aN Qualcomm
<3 E NN —x%— Siemens
c T T T T . T ‘: T | . T
20 25 30 35 40 45 50 55 60
ACIR (dB)

Figure 7: UMTS UL capacity loss due to interference from GSM UL (Scenario 1)

Five simu lation results are available for the case of UMTS uplink as victim, as shown in the figure 7. Taking the
average of the results at the point of ACIR=43.1dB , the UMTS uplink capacity loss due to interference from GSM

uplink is expected to be smaller than 5%.
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42.1.3.3 GSM DL System Outage Degradation (%) due to interference from UMTS DL

The simu lation results of GSM system downlink outage degradation due to interference from UMTS downlink are
summarized in table 6. It can be seen that the GSM system downlink outage degradations are negligibles.

Table 6: GSM system DL outage degradation (%)

Lucent Motorola Qualcomm
Without WCDMA interference 0.01 0.06
With WCDMA interference 0.014
System Outage Increase negligible negligible

Three simulation curves of GSM downlink system outage degradation due to interference from UMTS downlink are
plotted in figure 8. As shown in the figure 8, at the point of ACIR=50 dB, the GSM downlink system outage
degradation is unnoticeable, which is in line with the results given in the table 6.

GSM DL System Outage Degradation (%)
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Figure 8: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_1)

4.2.1.3.4 GSM UL System Outage Degradation (%) due to interference from UMTS UL

4 simulation results of GSM system uplink outage degradation due to interference from UMTS uplink are summarized
in table 7, all of these results show that the GSM system uplink outage degradation due to interference from UMTS
uplink is negligible.

Table 7: GSM system UL outage degradation (%)

Lucent Motorola Nokia Qualcomm
Without WCDMA interference 0.04
With WCDMA interference
System Outage Degradation negligible negligible negligible negligible
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Figure 9: GSM UL System Outage Degradation (%) due to interference from UMTS UL (Scenario_1)

Two simulation results of GSM uplink systemoutage degradation (%) as function of ACIR were given in figure 9. For
the carrier separation between UMTS carrier and the nearest GSM carrier of 2.8 MHz, the GSM uplink as victim
ACIR=31.3dB. Both simulation curves indicate that the GSM uplink system outage degradation at ACIR=31.3dB is
negligible, which is in line with the simulation results presented in table 7.

4214 Conclusion

Based on the analysis of the simulation results for the co-existence scenario 1 between UMT S(macro)-GSM (macro) in
urban area with cell range of 500 m in uncoordinated operation, the following conclusions can be made :

- RF system characteristics assumed for UM T S900 in section 4.2.1.2 are suitable and sufficient for UMT S900 to
be deployed in urban environment in co-existence with GSM;

- UMTS and GSM in urban environment can co-exist with 2.8 MHz carrier separation between UMTS carrier and
the nearest GSM carrier.

4.2.2  Scenario_2: UMTS(macro)-GSM(macro) in Rural area with cell
range of 5000 m in uncoordinated operation

42.2.1 Co-existence scenario and simulation assumption

Frequency arrangement and Network layout for this scenario is given in figure 1 above. Simulation parameters are
summarized in table 8.
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Table 8: Summary of UMTS900/GSM900 simulation parameters for Scenario 2

Scenario_2 UMTS(macro)-GSM(macro) in Rural area with cell range of 5000 m in
uncoordinated operation
Simulation cases Both UMTS and GSMas victims in uplink and downlink. In total 4 simulation cases.
1) Downlink

-GSM (BCCH only)/ WCDMA for WCDMA victim
-GSM (non-BCCH with PC)/WCDMA for GSM victim

2) Uplink

- WCDMA victim (GSMload maximum — all time slots in use. Simulate GSM system,
then add UMTS users until the total noise rise hits 6 dB)

- GSM victim (WCDMA loaded to 6 dB noise rise)

-No frequency hopping for GSM

-Both networks in macro environment

-Run simulations with various ACIRs by considering a center frequency separation
of 2.8 MHz

Network layout As shown In figure 1 above

- Rural environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around

-Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R=7500m (as
shown in figure 1)

-Worst-case shift between operators, GSMsite is located at WCDMA cell edge

System WCDMA - BS antenna gain with cable loss included = 15dBi
parameters - BS antenna height Hps=45 m;
- UE antenna height Hyws=1.5m
- BS-UE MCL=80 dB
- BS antenna(65° horizontal opening) radiation pattern is refered to 3GPP TR
25.896 V6.0.0 (2004-03), Section A3
- UE antenna gain 0 dBi (omni-directional pattern)
GSM - BS antenna gain with cable loss included = 15dBi
- BS antenna height Hps=45 m;
- UE antenna height Hns=1.5 m
- BS-MS MCL=80 dB
- BS antenna(65° horizinal opening) radiation pattern is refered to 3GPP TR 25.896
V6.0.0 (2004-03), Section A3
- UE antenna gain 0 dBi (omni-directional pattern)

Services WCDMA 8 kbps Speech (chip rate: 3.84 Mcps)
- Eb/Nt target (downlink): 7.9 dB

- Eb/Nt target (uplink): 6.1 dB

GSM Speech

- SINR target (downlink): 9 dB

- SINR target (uplink): 6 dB

Propagation WCDMA Log_nomal_Fading = 10 dB

model and GSM Rural area propagation model(Hata model)
L (R)= 69.55 +26.16 log f—13.82log(Hn)+[44.9-6.55l0g(Hp)]logR — 4.78(Log
f)?+18.33 log f-40.94
Hb is BS antenna height above ground inm, fis frequencyin MHz, R is distance in
km.
With Hb=45m, =920 MHz, the propagation model is simplified as

L(R) =34.1%log(R) + 95.6

The path loss from a transmitter antenna connector to a receiver antenna connector
(including both antenna gains and cable losses) will be determined by:

Path_Loss =max (L(R) + Log_nomal_Fading - G_Tx — G_RX, Free_Space_Loss +
Log_nomal_Fading - G_Tx— G_Rx, MCL)

where

G_Tx s the transmitter antenna gain in the direction toward the receiver antenna,
which takes into account the transmitter antenna pattern and cable loss,

G_Rxis the receiver antenna gain in the direction toward the transmitter antenna,
which takes into account the receiver antenna pattern and cable loss,
Log_nomal_Fading is the shadowing fade following the log-nomal distribution.

Cell selection WCDMA As per TR 25.942
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GSM As for WCDMA in TR 25.942, but with only one link selected at random within a 3
dB handover margin
SIR WCDMA As per TR 25.942, except for the following changes:
calculation - Interference contributions from GSM TRXs or MSs are added to the total noise-

plus-interference.

- Processing gain is changed to 26.8 dB for 8 kbps

- Thermal noise level is raised to -96 dBm for downlink

GSM Total noise-plus-interference is sum of thermal noise, GSM co-channel, and
WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel
GSM interference is neglected.

- Noise floor (downlink): -111 dBm

- Noise floor (uplink): -113 dBm

Power WCDMA As per TR 25.942
Control - 21 dBm teminals
assumption - Maximum BS power: 43 dBm

- Maximum power per DL traffic channel: 30 dBm

- Minimum BS power per user: 15 dBm.

- Minimum UE power: =50 dBm.

- Total CCH power: 33 dBm

GSM Stabilization algorithm same as for WCDMA (C/I based) with amargin of 5 dB
added to the SIR target.

- Maximum power (TRx): 43 dBm

- Minimum power (TRx): 10 dBm (non-BCCH)

- Maximum power (MS): 33 dBm

- Minimum power (MS): 5 dBm

Capacity WCDMA Capacaity loss versus ACIR as per TR 25.942
GSM Load to maximum number of users and observe change in outage (i.e., 0.5 dB less
than SINR target)
ACIR WCDMA to | As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate
GSM measurement BW correction), unless capacity loss is found to be significant.
GSM ACIR(f)=C(fg)+m(f —fy) dB)

GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS transmitter emission mask for 900 band and
WCDMA UE receiver selectivity slope, m =0.8 dB /200 kHz

GSM MS to WCDMABS:
Consider 3GPP TS45005 GSM MS transmitter emission mask for 900 band and
WCDMA BS receiver characteristics, m = 0.5 dB /200 kHz

4.2.2.2 Analysis method

The objective of Monte-carlo simu lations is to determine the appropriate UMTS BS & UE RF system parameters,
Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), receiver narrow
band blocking, etc. for ensuring the good co-existence of UMTS and GSM. In the simulation, the UMTS UL/DL
capacity losses as function of ACIR (Adjacent Channel Interference Ratio) are simulated, the GSM UL/DL system
outage degradations at given ACIR values or as function of ACIR are also simulated. In the simulations, the ACIR is
used as a variable parameter.

The assumptions of UMTS BS & UE RF characterics (Spectrum mask, ACLR, ACS) were described in the section
4.2.1.2,the GSM system (BS & MS) RF characteristics and the derived ACIR values were also given in the section
4.2.1.2.

Ran_4 agreed threshold for co-existence is that UMTS UL/DL capacity loss due to interferences from GSM UL/DL
should not be bigger than 5%. Concerning the impact on GSM network performance, since GSM network capacity is

fixed, the evaluation criterion is the system outage degradation, the system outage degradation should be as small as
possible.

42.2.3 Simulation results & analysis

Based on the Ran 4 agreed co-existence scenario 2 and simulation assumptions described in section 4.2.2.1, simulation
results for this co-existence scenario 2 from several companies have been presented and discussed. The simu lation
results data fromdifferent companies for this co-existence scenario are summarized in the enclosed excel table.
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The simu lation results data from different co mpanies for this co-existence scenario are summarized in tables 8A to 8G.

Table 8A: UMTS DL as victim / UMTS DL Capacity Loss (%)

ACIR Ericsson Motorola Nortel Qualcomm Siemens
20 55 4 5,7
25 2,1 1.4 1,3 0,9 1,1
30 13 0,4 0,8 0,3 0,4
35 0,9 0,9 0,1 0
40 0,2 0,7 0
45
50 0,3
Table 8B: UMTS UL as victim / UMTS UL Capacity Loss (%)
ACIR Ericsson Motorola Qualcomm Siemens
20
25
30 25,8
35 8,2 3,1 5,7
40 2,6 1 2 5,6
45 0,4 1 1,8
50 0,2 0 0 0,6
55 0,1
60 0
Table 8C: GSM DL as victim / Capacity Loss (%)
ACIR Ericsson Nokia Siemens
20 21,8
25 10,8 6
30 4.3 19
35 1.4 1
40 0,4 1 0,4
45 0,8 0,05
50 0,01 0,1 0
Table 8D: GSM System DL Outage Degradation (%)
Motorola Qualcomm
Without WCDMA interference 0,2
With WCDMA interference
System Outage Increase negligible neglgible
Table 8F: GSM UL as victim
ACIR Ericsson Siemens
10 0,01
20 0 0,7
25 0 0,3
30 0 0
35 0
40 0
45
50
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Table 8G: GSM System UL Outage Degradation (%)

Motorola Nokla Qualcomm
Without WCDMA interference 0,1
With WCDMA interference
System Outage Increase negligible negligible negligible
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Figure 10: UMTS DL Capacity Loss (%) due to interference from GSM DL (Scenario_2)

Figure 10 gives the simulation results (5 simulation curves) of UMTS DL as victim for the co-existence scenario 2, the
UMTS downlink capacity loss due to interference from GSM downlink as function of ACIR between UMTS carrier and
the nearest GSM carrier. At the operating point of ACIR=30.5 dB, the UMTS downlink capacity loss is below 1.2%.

4.2.2.3.2
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Figure 11: UMTS UL Capacity Loss (%) due to interference from GSM UL (Scenario_2)

The simu lation results (4 simulation curves) for the case of UMTS UL as victim, the UMTS UL capacity loss (%) due
to interference from GSM uplink as function of ACIR between UMTS carrier and the nearest GSM carrier, are given in
figure 11. As shown in figure 11, all of the 4 simulation curves indicate that the UMTS uplink capacity loss due to
interference from GSM MS at ACIR=43.1dB is smaller than 3% .
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42.2.3.3 GSM DL System Outage Degradation (%) due to interference from UMTS DL

Two simulation results of GSM system downlink outage degradation due to interference from UMTS downlink are
summarized in table 9. It can be seen that both results show the GSM system downlink outage degradations are
negligibles.

Table 9: GSM system DL outage degradation (%)

Motorola Qualcomm
Without WCDMA interference 0.2
With WCDMA interference
System Outage Increase negligible negligible

Three other simulation curves of GSM system downlink outage degradation as function of ACIR between UMTS
carrier and the nearest GSM carrier are plotted in figure 12. At ACIR=50 dB, the GSM downlink system outage
degradation is negligible as shown in the figure 12. It is in line with the two simulation results summarized in the table
8.
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Figure 12: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_2)

42234 GSM UL System Outage Degradation (%) due to interference from UMTS UL

3simulation results of GSM system uplink outage degradation due to interference from UMTS uplink at the carrier
separation of 2.8 MHz between UMTS carrier and the nearest GSM carrier are summarized in table 10, all of these three
results show that the GSM system uplink outage degradation due to interference from UMTS uplink is negligible.

Table 10: GSM system UL outage degradation (%)

Motorola Nokia Qualcomm
Without WCDMA interference 0.1
With WCDMA interference
System Outage Increase negligible negligible negligible
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Figure 13: GSM UL System Outage Degradation (%) due to interference from UMTS UL (Scenario_2)

Two simulation results of GSM uplink systemoutage degradation due to interference from UMTS uplink as function of
ACIR are given in the figure 13. As indicated in the figure 13, at ACIR=31.3dB, the GSM uplink systemoutage
degradation is negligible, they are in line with the three simu lation results given in the table 10 above.

4224 Conclusion

Based on the analysis of the simulation results for the co-existence scenario 2 between UMT S(macro)-GSM (macro) in
rural area with cell range of 5000 m in uncoordinated operation, the following conclusions can be drawn :

- RF systemcharacteristics assumed for UMT S900 are suitable and sufficient for UMTS900 to be deployed in
rural environment in co-existence with GSM in uncoordinated operation with cell range of 5000 m;

- UMTS and GSM can co-exist at 2.8 MHz carrier separation between UMTS carrier and the nearest GSM carrier
in the deployment scenario 2 described in section 4.2.2.1.

4.2.3 Scenario_3: UMTS(macro)-GSM(macro) in Rural area with cell
range of 5000 m in coordinated operation

42.3.1 Co-existence scenario and simulation assumption

2x10 M Hz “sandwich” coordinated operation between UMTS macrocell and GSM macrocell.

Figure 14: 2x10 MHz “sandwich” coordinated operation
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Figure 14B: 2x10 MHz “sandwich” coordinated operation

In this coordinated operation case, the UMTS and GSM base stations are co-located which represent the re-banding
deployment within the same GSM network.
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Table 11: Summary of UMTS900 simulation parameters for Scenario 3

Scenario_3 UMTS(macro)-GSM(macro) in Rural area with cell range of 5000m in coordinated
operation
Simulation cases Interference from GSM to UMTS with no power control activated in GSM mobiles.

Uplink is considered as limiting case, butitis considered useful to study downlink as
well. There will be 2 simulation cases *:

1) Downlink
-GSM (BCCH only) WCDMA for WCDMA victim

2) Uplink

- WCDMA victim (GSMload maximum — all time slots in use. Simulate GSM system,
then add UMTS users until the total noise rise hits 6 dB)

-No frequency hopping

Both networks in macro environment

Run simulations with various ACIRs by considering a center frequency separation of
28 MHz

*Note: It was agreed that if the simulation results for scenario 1 and 2 show serious
interferences from UMTS to GSM, then additional simulation cases of interference
from UMTS to GSM with this scenario_3 will be studied.

Network layout As shown in figure 14above, but WCDMA and GSM BS are co-located.

- Rural environment

- 3-sector configuration

-GSM cell reuse GSM: 4/12

-36 cells (i.e., 108 sectors) with wrap-around-Cell radius R=2500m, cell range
2R=5000m, inter-site distance 3R=7500m (as shown in figure 14)

WCDMA - BS antenna gain with cable loss included = 15 dBi
System - BS antenna height Hps=45 m;
parameters - UE antenna height Hns=1.5m

- BS-UE MCL=80 dB

- BS antenna(65° horizontal opening) radiation pattern is refered to 3GPP TR
25.896 V6.0.0 (2004-03), Section A3

- UE antenna gain 0 dBi (omni-directional pattern)

GSM - BS antenna gain with cable loss included = 15 dBi

- BS antenna height Hps=45 m;

- UE antenna height Hys=1.5m

- BS-MS MCL=80 dB

- BS antenna(65° horizontal opening) radiation pattern is referred to 3GPP TR
25.896 V6.0.0 (2004-03), Section A3

- UE antenna gain 0 dBi (omni-directional pattern)

Services WCDMA 8 kbps Speech (chip rate: 3.84 Mcps)
- Eb/Nt target (downlink): 7.9 dB

- Eb/Nt target (uplink): 6.1 dB

GSM Speech

- SINR target (downlink): 9 dB

- SINR target (uplink): 6 dB

Propagation WCDMA Log_nomal_Fading =10 dB

Model and GSM Rural area propagation model (Hata model)
L (R)= 69.55 +26.16 log +~13.82log(Hp)+[44.9-6.55log(Hp)]logR — 4.78(Log
f)?+18.33 log f-40.94
Hb is BS antenna height above ground inm, fis frequencyin MHz, R is distance in
km.
With Hb=45m, =920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+ 95.6

The path loss from a transmitter antenna connector to a receiver antenna connector
(including both antenna gains and cable losses) will be determined by:

Path_Loss =max (L(R) + Log_nomal_Fading - G_Tx — G_RXx, Free_Space_Loss +
Log_nomal_Fading - G_Tx— G_Rx, MCL)

where

G_Tx s the transmitter antenna gain in the direction toward the receiver antenna,
which takes into account the transmitter antenna pattern and cable loss,

G_RXxis the receiver antenna gain in the direction toward the transmitter antenna,
which takes into account the receiver antenna pattern and cable loss,
Log_nomal_Fading is the shadowing fade following the log-nommal distribution.

Cell selection WCDMA As per TR 25.942
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GSM As for WCDMA in TR 25.942, but with only one link selected at random within a 3
dB handover margin
SIR WCDMA As per TR 25.942, except for the following changes:
calculation - Interference contributions from GSM TRXs or MSs are added to the total noise-

plus-interference.

- Processing gain is changed to 26.8 dB for 8 kbps

- Thermal noise level is raised to —96 dBm for downlink

GSM Total noise-plus-interference is sum of thermal noise, GSM co-channel, and
WCDMA interference. Cells are synchronised on a time slot basis. Adjacent channel
GSM interference is neglected.

- Noise floor (downlink): -111 dBm

- Noise floor (uplink): -113 dBm

Power WCDMA As per TR 25.942
Control - 21 dBm teminals
assumption - Maximum BS power: 43 dBm

- Maximum power per DL traffic channel: 30 dBm

- Minimum BS power per user: 15 dBm.

- Minimum UE power: =50 dBm.

- Total CCH power: 33 dBm

GSM Stabilization algorithm same as for WCDMA (C/I based) with amargin of 5 dB
added to the SIR target.

- Maximum power (TRx): 43 dBm

- Minimum power (TRx): 10 dBm (non-BCCH)

- Maximum power (MS): 33 dBm

- Minimum power (MS): 5 dBm

Capacity WCDMA Capacaity loss versus ACIR as per TR 25.942
GSM Load to maximum number of users and observe change in outage (i.e., 0.5 dB less
than SINR target)
ACIR WCDMA to | As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate
GSM measurement BW correction), unless capacity loss is found to be significant.
GSM ACIR(f)=C(fg)+m(f —fy) dB)

GSM BTS to WCDMA UE:
Consider 3GPP TS45005 GSM BTS transmitter emission mask for 900 band and
WCDMA UE receiver selectivity slope, m =0.8 dB /200 kHz

GSM MS to WCDMABS:
Consider 3GPP TS45005 GSM MS transmitter emission mask for 900 band and
WCDMA BS receiver characteristics, m = 0.5 dB /200 kHz

4.2.3.2 Analysis method

The objective of Monte-carlo simu lations is to determine the appropriate UMTS BS & UE RF system parameters,
Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), receiver narrow
band blocking, etc. for ensuring the good co-existence of UMTS and GSM. In the simulation, the UMTS UL/DL
capacity losses as function of ACIR (Adjacent Channel Interference Ratio) are simulated, the GSM UL/DL system
outage degradations at given ACIR values or as function of ACIR are also simulated. In the simulations, the ACIR is
used as a variable parameter.

The assumptions of UMTS BS & UE RF characterics (Spectrum mask, ACLR, ACS) were described in the section
4.2.1.2,the GSM system (BS & MS) RF characteristics and the derived ACIR values were also given in the section
4.2.1.2.

Ran_4 agreed threshold for co-existence is that UMTS UL/DL capacity loss due to interferences from GSM UL/DL
should not be bigger than 5%. Concerning the impact on GSM network performance, since GSM network capacity is

fixed, the evaluation criterion is the system outage degradation, the system outage degradation should be as small as
possible.

4.2.3.3 Simulation results & analysis
Based on the Ran 4 agreed co-existence scenario and simulation assumptions described in section 4.2.3.1, simulation

results for this co-existence scenario 3 from several companies have been presented and discussed. The simu lation
result data from different co mpanies for this co-existence scenario 3 are summarized in tables 11A and 11B.
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Table 11A: UMTS DL asvictim/ UMTS DL Capacity Loss (%)
ACIR Ericsson Nokia Nortel Siemens
20 11 2,9 3,6
25 04 11 1,2 04
30 0 0,3 11 0,2
35 0,1 0,1 0,6 0,1
40 0,1 0 0,1 0
45 0
50 0,1
Table 11B: UMTS UL asvictim/ UMTS UL Capacity Loss (%)
ACIR Ericsson Nokia Siemens
20 59
25 17,4 73,2
30 57 12 22,8
35 1,7 4 6,5
40 0,6 0,9 2
45 0,2 0,1
50 0,1 0

UMTS DL Capacity Loss (%) due to interference

from GSM DL
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42331 UMTS DL Capacity Loss (%) due to interference from GSM DL

As described in the simulation assumption, two simulation cases (UMTS DL and UL as victim) are studied for this co -
existence scenario 3.

UMTS DL Capacity Loss (%) due to interference

from GSM DL

4 | |
S 35 :
9 - -\ : —e— Ericsson
S '2 . —s— Nokia
‘? 1.5 E Nortel
Q - N H .
S 1l e x Siemens
S o5 . :

0ol = = I
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Figure 15: UMTS DL Capacity Loss (%) due to interference from GSM DL (Scenario_3)

Four simulation curves of simulation results of UMTS DL as victimare plotted in figure 15, the UMTS downlink
capacity loss due to interference from GSM downlink as function of ACIR between UMTS carrier and the nearest GSM

carrier. It is shown in the figure 15 that at the operating point of ACIR=30.5dB, the UMTS downlink capacity loss is
below 1%.

4.2.33.2 UMTS UL Capacity Loss (%) due to interference from GSM UL

The simu lation results for the case of UMTS UL as victim, the UMTS UL capacity loss (%) due to interference from
GSM uplink as function of ACIR between UMTS carrier and the nearest GSM carrier, are given in figure 16. Three
simu lation results/curves of UMTS uplink capacity loss due to interference from GSM uplink for the scenario 3 are

plotted in figure 16. As shown in the figure 16, at ACIR=43.1dB, the UMTS uplink capacity loss is very small, it is
negligible.
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Figure 16: UMTS UL Capacity Loss (%) due to interference from GSM UL (Scenario_3)

4234 Conclusion

The following conclusions can be made from the analysis of the simu lation results for the co-existence scenario 3
between UMTS(macro)-GSM (macro) in rural area with cell range of 5000 m in coordinated operation :

- RF system characteristics assumed for UMTS900 in section 4.2.1.2 are suitable and sufficient for UMT S900 to
be deployed in rural environment in co-existence with GSM at cell range of 5000 m in coordinated operation;

- UMTSand GSM in rural environment can be deployed in the same geographical area in coordinated operation
with 2.8 M Hz carrier separation between UMTS carrier and the nearest GSM carrier.

4.2.4  Scenario_4: UMTS(macro)-UMTS(macro) in Rural area with cell
range of 5000 m in uncoordinated operation

42.4.1 Co-existence scenario and simulation assumption

2x5 M Hz uncoordinated operation between UMTS macrocell and UMTS macrocell.

T

Network A (UMTS)  Network B (UMTS)

Figure 17A: 2x5 MHz uncoordinated operation
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Figure 17B: 2x5 MHz uncoordinated operation

Carrier separation between two UMTS networks is of 5 MHz. The cell range is of 5000 m. As shown in figure 17, the

BS of network B is located at the cell edge of network A. The simulation assumptions for the co -existence scenario 4

are summarized in table 12.
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Table 12: Summary of UMTS900/UMTS900 simulation parameters for Scenario 4

Scenario_4

UMTS(macro)-UMTS(macro) in Rural area with cell range of 5000m in uncoordinated
operation

Simulation cases

UMTS victims on both uplink and downlink. 2 simulation cases.

1) Downlink

-WCDMA victim

2)Uplink

- WCDMA victim

Run simulations with various ACIRs by considering a center frequency separation of
5.0 MHz.

Network layout

As shown in figure 17 above

- Rural environment

- 3-sector configuration

-36 cells (i.e., 108 sectors) with wrap-around

-Cell radius R=2500m, cell range 2R=5000m, inter-site distance 3R=7500m (as
shown in figure 17)

-Worst-case shift between operators, Operator A's WCDMA site is located at
Operator B's WCDMA cell edge

System WCDMA - BS antenna gain with cable loss included = 15 dBI
parameters - BS antenna height Hes=45 m;
- UE antenna height Hyws=1.5m
- BS-UE MCL=80 dB
- BS antenna(65° horizontal opening) radiation pattern is referred to 3GPP TR 25.896
V6.0.0 (2004-03), Section A3
- UE antenna gain 0 dBi (omni-directional pattern)
Services WCDMA 8 kbps Speech (chip rate: 3.84 Mcps)
- Eb/Nt target (downlink): 7.9 dB
- Eb/Nt target (uplink): 6.1 dB
Propagation WCDMA Log_nomal_Fading =10 dB
Model

Rural area propagation model (Hata model)
L (R)= 69.55 +26.16 log f~13.82log(Hp)+[44.9-6 55log(Hb)]logR — 4.78(Log f)*+18.33
log f—40.94

Hb is BS antenna height above ground inm, fis frequencyin MHz, R is distance in
km.
With Hb=45m, =920 MHz, the propagation model is simplified as

L (R)= 34.1* log(R)+ 95.6

The path loss from a transmitter antenna connector to a receiver antenna connector
(including both antenna gains and cable losses) will be determined by:

Path_Loss =max (L(R) + Log_nomal_Fading - G_Tx — G_RXx, Free_Space_Loss +
Log_nomal_Fading - G_Tx— G_Rx, MCL)

where

G_Tx s the transmitter antenna gain in the direction toward the receiver antenna,
which takes into account the transmitter antenna pattern and cable loss,

G_Rxis the receiver antenna gain in the direction toward the transmitter antenna,
which takes into account the receiver antenna pattern and cable loss,
Log_nomal_Fading is the shadowing fade following the log-nomal distribution.

Cell selection WCDMA

As per TR 25.942

SIR WCDMA As per TR 25.942, except for the following changes:
calculation - Processing gain is changed to 26.8 dB for 8 kbps
- Thermal noise level is raised to -96 dBm for downlink
Power WCDMA As per TR 25.942
Control - 21 dBm teminals
assumption - Maximum BS power: 43 dBm
- Maximum power per DL traffic channel: 30 dBm
- Minimum BS power per user: 15 dBm.
- Minimum UE power: =50 dBm.
- Total CCH power: 33 dBm
Capacity WCDMA Capacity loss versus ACIR as per TR 25.942
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ACIR WCDMA to | As per spectrum masks defined in TS 25.101, TS 25.104.
WCDMA
4.2.4.2 Analysis method

The objective of Monte-carlo simu lations is to determine the appropriate UMTS BS & UE RF system parameters,
Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), etc. for
ensuring the good co-existence of UMTS and UMTS. In the simulation, the UMTS UL/DL capacity losses as function
of ACIR (Adjacent Channel Interference Ratio) are simulated. In the simulations, the ACIR is used as a variable
parameter.

In order to analyse the simulation results, it is supposed that UMTS900 system (BS & UE) has the same RF
characteristics, such as Txspectrum mask, ACLR, ACS, as defined in TS25.104 and T S25.101 for UMTS850/1800
(band V, band I11). The simulation results will be analyzed based on these assumptions for checking if the assumed RF
characteristics are sufficient or not for UMT S900 deploy ment in co-existence with other UMTS900 network.

The ACLR and ACS of UTRA-FDD BS and UTRA-FDD UE defined in TS25.104 and TS25.101 are summarized in
the table 13 below.

Table 13: ACLR and ACS of UTRA-FDD BS and UE

UTRA-FDD BS UTRA-FDD UE
ACLR (dB) 75 33
ACS (dB) 16.3 33

The ACIR (Adjacent Channel Interference Ratio) can be calculated by the formula (1) given in section 4.2.1.2 and the
results are given in the table 14.

Table 14: ACIR for UMTS UL/DL as victim being interfered by UMTS UL/DL

UMTS UL as victim UMTS DL as victim
ACIR (dB) 32.8 327

RAN W G4 agreed threshold for co-existence is that UMTS UL/DL capacity loss due to interferences from UMTS
UL/DL should not be bigger than 5%.

4.2.4.3 Simulation results & analysis

Based on the Ran 4 agreed co-existence scenario 4 and simulation assumptions as described in the section 4.2.4.1, two
cases (UMTS UL & DL as victim) are simulated. The simulation results for this co-existence scenario 4 from several
companies have been presented and discussed. The simulation results data from different companies for this co-
existence scenario are summarized in tables 14A and 14B.

Table 14A: UMTS DL as victim / UMTS DL Capacity Loss (%)

ACIR Ericsson Nortel Qualcomm Siemens
20 9,3 53 10,1
25 34 2,3 2,7 2,3
30 0,9 14 0,9 0,8
35 0,5 0,5 0,4 0,4
40 0,2 0,2 0,2
45
50 0
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Table 14B: UMTS UL asvictim / UMTS UL Capacity Loss (%)

ACIR Ericsson Qualcomm Siemens
20 7,3 7,6
25 24 25 15
30 0,8 0,8 0,4
35 0,3 0,3 0,1
40 0,1 0
45
50 0

UMTS DL Capacity Loss (%) due to
interference from UMTS DL
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42431 UMTS DL Capacity Loss (%) due to interference from UMTS DL

Figure 18 gives the simulation results (4 simu lation curves) of UMTS DL as victim, the UMTS downlink capacity loss
due to interference from GSM downlink as function of ACIR between UMTS carrier and the nearest GSM carrier. All
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of the four simulation curves of UMTS downlink capacity loss due to interference from UMTS DL for the co-existence

scenario 4 plotted in figure 18 shown that at the operating point of ACIR=32.7 dB, the UMTS DL capacity loss is below
1%.
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Figure 18: UMTS DL Capacity Loss (%) due to interference from UMTS DL (Scenario_4)

42432 UMTS UL Capacity Loss (%) due to interference from UMTS UL

The simu lation results (3 simulation curves) for the case of UMTS UL as victim, the UMTS UL capacity loss (%) due
to interference from UMTS uplink as function of ACIR are given in figure 19. As shown in the figure 19, at the
operating point of ACIR=32.8 dB, the UMTS UL capacity loss is smaller than 0.7%.
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Figure 19: UMTS UL Capacity Loss (%) due to interference from UMTS UL (Scenario_4)

4244 Conclusion

Based on the analysis of the simulation results for the co-existence scenario 4 between UMT S(macro) and
UMTS(macro) in rural area with cell range of 5000 m in uncoordinated operation , the following conclusions can be
made :

- RF systemcharacteristics assumed in section 4.2.4.2 for UMTS900 are suitable and sufficient for UMT S900 to
be deployed in rural environ ment with cell range of 5000 m in uncoordinated operation;
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- UMTS and UMTS in rural environment can co-exist in uncoordinated operation with 5 MHz carrier separation.

4.2.5  Scenario_5: UMTS(macro)-GSM(micro) in Urban areain
uncoordinated operation

425.1 Co-existence scenario and simulation assumption

GSM macrocell sub-band

~

fel ]} ] mk:roce[l sub-band
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~—

Network A (UMTS)

[

Figure 20A: Micro-Macro 2x5 MHz uncoordinated operation — band plan

G5M macrocell sub-band

GSM microcell sub-band /

Network B (GSM)  network A (UMTS)

e M E B

Figure 20B: Micro-Macro 2x5 MHz uncoordinated operation — band plan
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ISD 3*R = 750m

Radius

R =250m

. J
‘.‘ Site centered on building (502.5, 502.5) .."
o8 K
. o

““

12 blocks + 13 streets = 1095m

11 blocks + 12 streets = 1005m
Figure 21: Micro-Macro 2x5 MHz uncoordinated operation —network layout

Simu lation assumptions for the co-existence scenario 5 are summarized in table 15. As described in the table 15, two
simu lation cases of GSM downlink and GSM upink as victim will be studied by Monte-carlo simulation. Some of
UMTS UE and GSM MSS are placed inside of the buildings (for UE and MS located on the building blocks). The UMTS
UEand GSM MS located in the streat are considered as outdoot UE.
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Table 15: Summary of UMTS900 simulation parameters for Scenario 5
Scenario_5 UMTS(macro)-GSM(micro) in urban area in uncoordinated operation

Simulation cases

GSM wictims on both uplink and downlink. 2 simulation cases.
1) Downlink
-GSM (non-BCCH with PC)/WCDMA for GSM victim

2) Uplink
- GSM victim (WCDMA loaded to 6 dB noise rise)

No frequency hopping for GSM

WCDMA network in macro environment, GSMin microcellular environment

Run simulations with various ACIRs by considering a center frequency separation of 2.8
MHz and 4.8 MHz (see Figure 20).

Network layout

As shown in Figure 21.

- Urban environment, UMTS macrocells

- 3-sector configuration

-7 sites (i.e., 21 sectors), the position (coordinates in meters related to the left-low
corner) of the central macrocellular site are indicated on the figure 21 as (502.5, 502.5)
-Cell radius R=250m, cell range 2R=500m, inter-site distance 3R=750m

-Urban environment, GSM microcells

-omni-directional GSM microcell configuration

-GSM microcells are placed in the middle of street as shown in figure 21
-GSM cell frequencyreuse : 8 as shown in figure 24 and 25.

System
parameters

WCDMA

- BS antenna gain with cable loss included = 12 dBi

- BS antenna height Hps=30 m;

- UE antenna height Hug=1.5m

- BS-UE MCL=70 dB

- BS antenna(65° horizontal opening) radiation pattern is referred to 3GPP TR 25.896
V6.0.0 (2004-03), Section A3

- UE antenna gain 0 dBi (omni-directional pattern)

GSM

- BS antenna gain with cable loss included = 6 dBI
- BS antenna height Hps=7 m;

- MS antenna height Hns=1.5 m

- BS-MS MCL=53 dB

- BS antenna omni-directional radiation pattern

- UE antenna gain 0 dBi (omni-directional pattern)

Services

WCDMA

- 8 kbps Speech (chip rate: 3.84 Mcps)

- Eb/Nt target (downlink): 7.9 dB

- Eb/Nt target (uplink): 6.1 dB

-UEs are uniformly distributed over the macro cell area, within the GSM microcellular
zone where building blocks are present as shown in figure 21, WCDMA UEs situated on
the building blocks are considered as indoor UEs, on the streats are considered as
outdoor UEs

GSM

Speech

- SINR target (downlink): 9 dB

- SINR target (uplink): 6 dB

- MSs are uniformly distributed over the micro cell area, that means 67.5% of UEs are
located in indoor area, and 32.5% of UEs are located in outdoor area

Outdoor
Propagation
model

WCDMA
and GSM

As per TR 25.942, but modified for 920 MHz.

Log_nomal_Fading logF = 10 dB for WCDMA macrocell and GSM microcell
Urban area propagation model for WCDMA macrocells:

L(R) = 40%(1-0.004*DHb)*LOG10(R)-18*LOG10(DHb)+21*LOG10(f)+80

DHb est BS antenna height above average building top, for urban area with Hbs=30m,
DHb=15m, fis frequencyin MHz (f=920 MHZ2), R is distance in km.

L(R)=37.6* LOG10(R) +121.1

The path loss from a transmitter antenna connector to a receiver antenna connector
(including both antenna gains and cable losses) will be determined by:

(1a) Path_Loss_a =max{L(R), Free_Space_Loss}+ LogF

(1b) Path_Loss_b =max{Path_Loss_a , Free_Space_Loss} - G_Tx— G_Rx

(1c) Path_Loss =max{Path_Loss_b, MCL}

where

G_Tx s the transmitter antenna gain in the direction toward the receiver antenna, which
takes into account the transmitter antenna pattern and cable loss,
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G_RXxis the receiver antenna gain in the direction toward the transmitter antenna, which
takes into account the receiver antenna pattern and cable loss,

logF, Log_nomal_Fading is the shadowing fade following the log-nomal distribution, it
is to be added as a random variable with 10 dB standard deviation

In calculating the total path loss in figures 22 and 23, lognormal fading should be drawn
as one single random value that is used for all 4 paths.

Microcellular propagation model for GSM microcell Manhattan pathloss (Dual Slope
model in TR25.942 section 5.1.4.3)

4rd,

Manhatten _ pathloss = 20-log,, ( D s,4)
=

@)

X/ Xpp, X > X
D(X) _ br br
LX< Xpr

The pathloss slope before the break point xbr is 2, after the break point it increases to 4.
The break point xbr is setto 300 m. xis the distance from the transmitter to the
receiver.

Where:

- dnis the "illusory" distance;

- Ais the wavelength;

- nis the number of straight street segments between BS and UE (along the shortest
path).

The illusory distance is the sum of these streetsegments and can be obtained by

recursively using the expressions Kn=Kn1+0dn1-C 5ng Gn=Kn-Sna+dng ypere

cis a function of the angle of the street crossing. For a 90° street crossing the value c
should be setto 0,5. Further, sn-1 is the length in meters of the last segment. A
segmentis astraight path. The initial values are set according to: kO is setto 1 and dO
is setto 0. The illusory distance is obtained as the final dn when the lastsegment has
been added.

Small macrocell pathloss model for propagation below rooftop
macrocell pathloss = 8.3 + 46 log (d)
Where d is the distance in meters.
3) Pathloss_micro = max{min (Manhattan_pathloss, macrocell pathloss) + LogF -
G_Tx - G_Rx, MCL}.
Detail pathloss calculation method is described in TR25.942 section 5.1.4.3.

Indoor
propagation
model,
Building
Penetration
Loss (BPL)

Towards
WCDMA
macrocell

See Figure 22 for the geometry.
For the meaning and values of the following parameters, please refer to Table 1 below.

Compute macro cell Path_Loss(i) according to eqn (1) for each of the 4 “virtual
transmitter” locations x(i),i = 1, ...4 (to be used as outdoor reference values).

BPL(i) =W, +W,, —Gy,, +a*R
Total _ Path _loss := min {Path_Loss(i)+BPL(i)}

(4) I<i<4

Towards
GSM
microcell

See Figure 23 for the geometry.
For the meaning and values of the following parameters, please refer to Table 1 below.

Compute micro cell Pathloss_micro(i) according to eqn (3) for each of the 4 “virtual
transmitter” locations x(i),i = 1, ...4 (to be used as outdoor reference values).
The BPL for the LOS and the NLOS paths is computed separately:

2
BPL(iLOS) ::We +WGe [1_2j +a* RiLos
For the LOS path: S
BPL(i) =W, +W., +a*R,
For the NLOS paths: 9 !

Total _Path_loss :=min {Pathloss_micro(i)+BPL(i)}
(5) i<

BPL
Parameters

Parameters to be used for computing the BPL (please refer to “Final report of the COST
Action 231, Chapter 4.6.” for a description of these parameters):
See table 15B below.
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Cell selection WCDMA As per TR 25.942
GSM As for WCDMA in TR 25.942, but with only one link selected at random within a 3 dB
handover margin
SIR GSM Total noise-plus-interference is sum of thermal noise, GSM co-channel, and WCDMA
calculation interference. Cells are synchronised on a time slot basis. Adjacent channel GSM
interference is neglected.
Noise floor (downlink): -111 dBm
Noise floor (uplink): -106 dBm
Power WCDMA As per TR 25.942
Control - BS maximum Tx power: 43 dBm
assumption - 21 dBm terminals
- Minimum BS power per user: 15 dBm.
- Minimum UE power: =50 dBm.
- Total CCH power: 33 dBm
GSM Stabilization algorithm same as for WCDMA (C/I based) with amargin of 5 dB added to
the SIR target.
- Maximum power (TRX): 24 dBm
- Minimum power (TRx): 0 dBm (non-BCCH)
- Maximum power (MS): 33 dBm
- Minimum power (MS): 5 dBm
Capacity WCDMA The WCDMA macro cellular network should be loaded as per TR 25.942 (5% outage on
the DL, 6dB noise rise on the UL). Considering the cell edge affects and the impact of
the Manhattan grid, the WCDMA macro cellular network load will be set based on the
cell loading of the three central sectors. That is:
-For the WCDMA DL: the WCDMA macro cellular network is loaded so that 95 % of the
users within the three central sectors achieve an Eb/No of (target Eb/No -0.5 dB).
-For the WCDMA UL: the WCDMA macro cellular network is loaded to obtain an
average (linear) noise rise for the centre three sectors of 6dB over therm al noise.
UEs are considered to belong to the three central sectors if they meet the following
criteria:
- The UE is affiliated to one of the centre three sectors, but not in soft handover.
- The UE is in soft handover with two of the three central sectors.
- The UE is in soft handover with one of the centre three sectors and the propagation
loss between the UE and the centre sector is less than the propagation loss between
the UE and the other sector involved in the handover. In the unlikely event thatthe
propagation losses to both sectors in the handover are equal a random allocation
between the two sectors should be made.
GSM Load to maximum number of users and observe change in outage (i.e., 0.5 dB less than
SINR target)
ACIR WCDMA to | As per spectrum masks defined in TS 25.101, TS 25.104 (applying the appropriate
GSM measurement BW correction), unless capacity loss is found to be significant.
Table 15B: BPL Parameters
Parameter Value Comment
W 7dB External wall loss in dB at
€ perpendicular penetration
W 3dB Additional external wall loss in dB
ge for NLOS conditions due to non-
perpendicular penetration of the
impinging waves
WG 20dB Additional external wall loss in dB at
€ 0 deg grazing angle
A 0.6dB/m Additional internal building loss in
dB/m
D,S Depends on the
geometry, see Fig. 7
G 5.0dB Floor height gain; assumed to be
FH 1.75 dB/floor
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Figure 22: Calculation of BPL towards a macro cell

micro BS

Figure 23: Calculation of BPL towards a micro cell
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Figure 24: GSM microcell frequency reuse pattern
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Figure 25A: GSM microcell sites positions and frequencies
Frequency X Y Frequency X Y Frequency X Y
16 1425 | 1087.5 f1 502.5 | 1087.5 f4 862.5 | 1087.5
f1 2775 | 1042.5 4 637.5 | 1042.5 17 9975 | 10425
4 525 | 997.5 7 4125 | 9975 13 7725 | 997.5
17 1875 | 952.5 f3 5475 | 952.5 f0 907.5 | 952.5
f3 3225 | 907.5 0 682.5 | 907.5 2 8175 | 8625
0 975 | 862.5 f5 4575 | 8625 16 9525 | 817.5
5 2325 | 8175 f2 592.5 | 8175 fl 7275 | 7725
2 7.5 772.5 16 3675 | 7725
f1 1425 | 7275 4 502.5 | 727.5 7 862.5 | 7275
4 2775 | 682.5 7 637.5 | 6825 f3 9975 | 682.5
7 525 | 637.5 f3 4125 | 6375 f0 7725 | 637.5
f3 1875 | 592.5 0 547.5 | 592.5 f5 9075 | 592.5
10 3225 | 5475 f5 682.5 | 547.5 16 8175 | 502.5
15 975 | 502.5 12 4575 | 502.5 f1 9525 | 4575
12 2325 | 4575 16 592.5 | 457.5 f4 7275 | 4125
16 7.5 412.5 f1 3675 | 4125
4 1425 | 367.5 f7 502.5 | 367.5 f3 862.5 | 367.5
f7 2775 | 3225 f3 6375 | 3225 f0 9975 | 3225
f3 525 | 277.5 0 4125 | 2775 f5 7725 | 2775
0 1875 | 232.5 f5 547.5 | 2325 12 9075 | 2325
5 3225 | 1875 12 682.5 | 187.5 fl 8175 | 1425
12 975 | 1425 16 4575 | 1425 f4 9525 | 97.5
16 2325 | 97.5 fl 5925 | 97.5 f7 7275 | 52.5
fl 7.5 52.5 4 3675 | 525
| f7 | 1425 | 75 | | f3 | 5025 | 75 | | f0 | 8625 | 75 |

Figure 25B: GSM microcell sites positions and frequencies
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4.25.2 Analysis method

The objective of Monte-carlo simu lations is to determine the appropriate UMTS BS & UE RF system parameters,
Spectrum mask, ACLR (Adjacent Channel power Leakage Ratio), ACS (Adjacent Channel Selectivity), receiver narrow
band blocking, etc. for ensuring the good co-existence of UMTS and GSM. In the simulation, the GSM UL/DL system
outage degradations at given ACIR values or as function of ACIR are simulated. In the simulations, the ACIR is used as
a variable parameter.

The assumptions of UMTS BS & UE RF characterics (Spectrum mask, ACLR, ACS) were described in the section
4.2.1.2,the GSM system (BS & MS) RF characteristics (ACLR, ACS) were also given in the section 4.2.1.2. The
derived ACIR of GSM DL/UL for the carrier separation of 2.8 MHz and 4.8 MHz between UMTS carrier and the

nearest GSM carrier were described in the section 4.1.2.2.

The threshold used for the evaluation of the impact on GSM network performance due to interference from UMTS is
the system outage degradation. The system outage degradation should be as small as possible.

4253

Simulation results & analysis

Based on the Ran 4 agreed co-existence scenario 5 and simulation assumptions as described in the section 4.2.5.1,
simu lation results data for this co-existence scenario 5 are summarized in tables 15C and 15D.

Table 15C: GSM DL as victim / GSM DL Outage degradation (%)

ACIR Ericsson Lucent Motorola Nokia Siemens Qualcomm
20 26,9 12,7 14,53
25 16,3 23,8 7,96
30 8,7 6,4 1,98 18 3,78
35 4 3,8 10,2 75 1,57
40 15 25 0,1 5 49 0,55
45 14 2 2,4 0,17
50 0,1 0,9 0 0,7 0,042
55 0,6 0,2 0,46
60 0,4 0 0,1
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Table 15D: GSM UL as victim / GSM UL Outage degradation (%)

ACIR Ericsson Lucent Motorola Nokia Siemens Qualcomm
20 0,01 0,23 0,035 2,8 0,0042
25 1,2 0,04 0,04 1,3 0,0014
30 0 0,7 0,03 0,04 0
35 0,4 0,01 0,045 0,17 0
40 0,3 0,01 0,05 0
45 0,2 0,01 0,05 0 0
50 0,1 0,01 0,05 0

GSM DL System Outage Degradation (%)
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Figure 25C
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4253.1 GSM microcell DL System Outage Degradation (%) due to interference from
UMTS macrocell DL

Six simulation curves of GSM downlink system outage degradation in function of ACIR between UMTS carrier and the
nearest GSM catrrier for the co-existence scenario 5 is plotted in figure 26.

The calculated ACIR of GSM DL for the carrier separation of 2.8 MHz and 4.8 MHz between UMTS carrier and the
nearest GSM carrier were described in the section 4.1.2.2, they are respectively of 50 dB and 63 dB for 2.8 MHz and
4.8 M Hz carrier separations. As shown in the figure 26, the GSM DL system outage degradation at ACIR=50dB is
below 0.9%, at ACIR=63dB is smaller than 0.3%.

GSM DL System Outage Degradation (%)

N
LN,

20 25 30 35 40 45 50 55 60
ACIR (dB)
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Figure 26: GSM DL System Outage Degradation (%) due to interference from UMTS DL (Scenario_5)

4.25.3.2 GSM microcell UL System Outage Degradation (%) due to interference from
UMTS macrocell UL

GSM UL System Outage Degradation (%)
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Figure 27: GSM UL System Outage Degradation (%) due to interference from UMTS UL (Scenario_5)

Six simu lation results of GSM uplink system outage degradation due to interference from UMTS uplink for the co-
existence scenario 5 as function of ACIR between UMTS carrier and the nearest GSM carrier are plotted in figure 27.
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The derived ACIR of GSM UL for the carrier separation of 2.8 MHz and 4.8 M Hz between UMTS carrier and the
nearest GSM carrier were described in the section 4.1.2.2, they are respectively of 31.3 dB and 43.3dB for 2.8 MHz
and 4.8 MHz carrier separations. As shown in the figure 27, the GSM microcell UL system outage degradation at
ACIR=31.3dB corresponding 2.8 MHz carrier separation is below 0.6%, that at ACIR=43.3 dB corresponding 4.8 MH z
carrier separation is smaller than 0.25%.

It can be observed that GSM microcell DL/UL systemoutage degradation due to interference from UMTS DL/UL is
bigger than that for the co-existence case between UMTS macrocell and GSM macrocell in urban environment. This
GSM microcell DL/UL systemoutage degradation increase can come from several possible reasons:

- GSM microcell BS antenna height is lower, the MCL and propagation loss between GSM BS and MS is smaller,
it is also smaller between GSM BS and UMTS UE;

- Distribution of GSM MS and UMTS UE inside of the buildings are considered in the simulation for this
microcellular scenario.

It can also be seen that GSM downlink system outage degradation is higher than that of GSM uplink, even GSM
microcellular base station antenna is much lower than GSM macrocellular base station antenna, the distance between
GSM microcell BS and the interfering UMTS UE s relatively small.

The simu lation results show that the GSM DL/UL system outage degradation at carrier separation of 4.8 MHz is much
smaller than that at carrier separation of 2.8 MHz.

4254 Conclusion

Based on the analysis of the simulation results for the co-existence scenario 5 between UMT S(macro) and GSM(micro)
in urban area in uncoordinated operation, it can be concluded that :

1) GSM DL/UL systemoutage degradation due to interference from UMTS DL/UL for GSM microcellular case is
higher than that for GSM macrocellular case;

2) The GSM microcell DL/UL systemoutage degradation due to interference from UMTS macrocell DL/UL at
carrier separation between UMTS carrier and the nearest GSM carrier of 4.8 MHz is much smaller than that at
the carrier separation of 2.8 MHz;

3) RF systemcharacteristics assumed for UMTS900 seemto be sufficient, there could be some impact on GSM
microcell DLYUL system performance, but the impact is limited and small. The increase of carrier separation
between UMTS carrier and the nearest GSM microcell carrier will help to reduce the GSM microcellular system
outage degradation. It is recommended to use a GSM micellular sub-band as far as possible from UMTS carrier.

4) In order to minimise the impact on GSM microcellu lar network outage degradation due to UMTS, the
recommended frequency band plan is shown below in Figure 28, GSM macrocell sub-band should be placed
between the GSM microcell sub-band and UMTS carrier.

GSM macracell sub-band

GSM microcell sub-band /

Network B (GSM)  Network A (UMTS)

e e e e e

Figure 28: Recommended band plan for UMTS macrocell, GSM macrocell, and GSM microcell
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uncoordinated operation

GSM
picocell
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UMTS
Macrocell

Scenario_6: UMTS(macro)-GSM(pico) in Urban area in

Figure 29: UMTS macrocell and GSM picocell co-existence scenario

The co-existence scenario 6 of UMTS macrocell and GSM picocell is indicated in the figure 29. In urban area, the
UMTS macrocellular network layout is defined in the scenario 1 of TR25.816 section 4.2.1. GSM pico BTS is situated
inside of a building. UMTS macro BTS antenna is installed on the top of a different building, as shown in the figure 29.
Both GSM MS and UMTS UEare located inside of the building within the GSM picocell coverage area.

The interference from UMTS UE to GSM pico-BT S will be analy zed.

426.1

Link analysis assumptions for scenario 6

The interference analysis assumptions for scenario 6 are summarized in the table 16.

Table 16: Interference analysis assumptions for scenario 6

and GSM pico_BTS (m)

UMTS macrocell GSM picocell
BS UE BTS MS

Maximum Tx power (dBm) 43 21 20 33
Antenna height (m) TR25.816 Section | TR25.816 3 15

421 Section 4.2.1
Antenna gain (dBi) TR25.816 Section | TR25.816 0 0

42.1 Section 4.2.1
Reference sensitivity (dBm) TR25.816 Section | TR25.816 -88 -102

421 Section 4.2.1
Noise floor (dBm) -103 dBm/3.84 -96 dBm/3.84 -94 dBm/200 kHz -111 dBm/200 kHz

MHz MHz
Spectrum mask TS25.104 TS25.101 TS45005 TS45005
Blocking characteristics TS25.104 TS25.101 TS45005 TS45005
Cellrange (M) TR25.816 Section 4.2.1 50
UMTS UE Tx power typical 90%, 50%
values from the scenario 1 or
scenario 5 simulations
Carrier separation (MHz) 28, 4.8
Distance between UMTS UE 3, 15

3GPP
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4.2.6.2 Interference analysis with simulated outdoor UE Tx power

426.2.1 Simulated outdoor UE Tx power

Outdoor UMTS UE Tx power distribution are simulated based on the co-existence scenario 1 described in the section
4.2.1. It is simulated without the interference from GSM.

Figure 30 gives an example of the simulated outdoor UE T x power distribution. An examp le of the cumulative
probability of outdoor UE Tx power is plotted in figure 31.

14000
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Outdoor Transmit Power of UMTS UEs [dBm]

Figure 30: Outdoor UMTS UE Transmit Power distribution
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Figure 31: C. D. F. of Outdoor Transmit Power of UMTS UE

The table 17 summarizes the outdoor UMTS UE Tx power values at 50th percentile and 90th percentile from
simu lations performed by different companies. It was agreed to use the averaged values for interference analysis.

Table 17: Simulated outdoor UMTS UE transmit powers at 90% and 50%

Percentile 90% 50%
Ericsson -23.7 dBm -32.6 dBm
Nokia -24.0 dBm -32.5 dBm
Nortel -19.6 dBm -30.4 dBm
Qualcomm -23.9dBm -32.7 dBm
Lucent -21.0 dBm -30.6 dBm
Average -22.4 dBm -31.8 dBm
4.2.6.2.2 Interference analysis
4.2.6.2.2.1 Tx power of Indoor UMTS UEs

The Txpower of Indoor UMTS Ues for in-building penetration factor (IPF) of 10 dB and 15 dB is given in Table 18.
Table 18: Indoor Tx power of UMTS Ues for different IPF

C.D.F. 90% 50%
Qutdoor Tx power [dBm] -22.4 -31.8

IPF[dB] 10 15 10 15
Indoor Txpower [dBm] -12.4 -7.4 -21.8 -16.8
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4.2.6.2.2.2 Determination of UMTS UE Tx power in GSM BS receiving channel

The frequency separation between the carriers of UMTS UE and GSM BS is denoted by df. In this study, it is assumed
that df is 2.8 MHz and 4.8 MHz. The adjacent channel leakage ration (ACLR) of UMTS UE for these carrier
separations in Table 19 is obtained fromthe spectrumemission mask of UMTS UE defined in TS25.101, as shown in

figure 32.

Table 19: ACLR at carrier separations 2.8MHz and 4.8MHz

2.8MHz
31.3

4.8MHz
43.3

Frequency separation
ACLR [dB]

wedma ue emissions

— 3kHz |
— 200kHz |}

The power of UMTS UE emissions in the GSM uplink channel for considered df values is calculated in Tables 20 and

Figure 32: WCDMA UE emissions to GSM

21.
Table 20: Tx Power of UMTS UE in GSM BS channel for df = 2.8 MHz
C.D.F. 90% 50%
Outdoor Tx power [dBm] -22.4 -31.8
IPF [dB] 10 15 10 15
Indoor Txpower [dBm] -12.4 -7.4 -21.8 -16.8
Tx power in GSM channel -43.7 -38.7 -53.1 -48.1
[dBm/200kHZ]
Table 21: Tx Power of UMTS UE in GSM channel for df = 4.8 MHz
C.D.F. 90% 50%
Qutdoor Tx power [dBm] -22.4 -31.8
IPF [dB] 10 15 10 15
Indoor Txpower [dBm] -12.4 -7.4 -21.8 -16.8
Tx power in GSM channel -55,7 -50.7 -65.1 -60.1
[dBm/200kHZ]
4.2.6.2.2.3 Typical GSM picocell cell range

It is assumed that the typical cell range of the GSM picocellular is 50 m, as shown in figure 33. In addition, the
separation distance between UMTS UE and GSM pico BS is considered to be 3 mand 15 m.
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Figure 33: lllustration of relative position of GSM MS and GSM pico-BTS
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PL(D) (dB) = 37 + 30 Log (D)

Where D is the distance in meter.

The pathloss as function of distance D(m) calculated by the equation (1) is plotted in figure 34. the pathloss for three
typical distances are given in table 22.

Indoor propagation model and COST231 indoor propagation model is used for the
indoor pathloss calculation:

@)

Pathloss (dB)

100.0

90.0

80.0

70.0

60.0
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Indoor Pathloss as function of distance

9 15 21 27

33 39

Distance D (m)

45

51

4.2.6.2.2.5

Figure 34: Indoor propagation pathlossin function of distance D(m)

Table 22: Pathloss for three typical distances

D (m) Pathloss (dB)
3 51.3
15 72.3
50 88.0

Determination of interference level on GSM uplink

The Interference level (le) from UMTS UE emissions to the GSM pico -cell uplink for the considered separation
distances are presented in Tables 23 and 24.

3GPP
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Table 23: Interference Power in GSM channel from UMTS UE (lext) for df = 2.8MHz

C.D.F.

90%

50%

Outdoor Tx power [dBm]

-22.4

-31.8

IPF [dB]

10

15

10

15

Indoor Tx power [dBm]

-12.4

74

-21.8

-16.8

Tx power in GSM channel
[dBm/200kHZ]

-43.7

-38.7

-531

-48.1

D [m]

15

15

15

lext [dBm/200kHz]

-95 -116

-90

-111

-104.4

-125.4

-99.4

-120.4

Table 24: Interference Power in GSM channel from UMTS UE (lext) for df = 4.8MHz

C.D.F.

90%

50%

Outdoor Tx power [dBm]

-22.4

-31.8

IPF [dB]

10

15

10

15

Indoor Tx power [dBm]

-12.4

74

-21.8

-16.8

Tx power in GSM channel
[dBm/200kHZ]

-55,7

-50.7

-65.1

-60.1

D [m]

15

15

15

lext [dBm/200kHZ]

-107 -128

-102

-123

-116.4

-137.4

-111.4

-132.4

4.2.6.2.2.6

Analysis of the impact on GSM picocell uplink

The GSM picocell uplink performance should be analyzed in the cases with and without the presence of interference
fromthe UMTS UE for the assumptions given above; i.e. df = 2.8 MHz & 4.8 MHz, IPF=10dB & 15 dB and
separation distance between UMTS UE and GSM pico BS =3 m & 15 m. It is assumed that GSM uplink is power
controlled and the link performance is achieved at 6 d B target SIR. In addition, the thermal noise floor is N; =-94
dBm/200 kHz and 10 dB margin is assumed for interference and shadow fading denoted by M.

4.2.6.2.2.7

GSM picocell uplink without UMTS UE interference

The required received power at the GSM pico BS to achieve the target SIR is denoted by Rx_required and given as
Rx_required = Nt + M + SIR = -78 dBm

Hence, the required transmit power of GSM MS at the cell edge denoted by Tx required in dBm is

Table 25 summarizes these results.

Tx required = Rx_required + Pathloss(D =50) = 10dBm

Table 25: Required Tx and Rx power at the cell edge without UMTS UE interference

GSM picocell uplink without interference

Rx_required [dBm]

-78

Tx_required [dBm]

10

4.2.6.2.2.8

GSM picocell uplink with UMTS UE interference (lext)

When the interference from UMTS UE is introduced, the required receive power at GSM BS and the required trans mit
power of GSM MS at the cell edge is

Rx_required = (N; + lg) + M + SIR,

Where (N¢ + lgy) in dBm is the sumof noise floor and the interference caused by UMTS UE. The required transmit
power of GSM MS is again calculated as

TX required = Rx_required + Pathloss(D=50)

Rx_required and Tx_required are determined in the following tables.
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Table 26: Required Tx and Rx power at the cell edge for df = 2.8 MHz with the presence of lext

CDF 90% 50%
Outdoor Tx power [dBm] -22.4 -31.8
IPF [dB] 10 15 10 15
Indoor Tx power [dBm] -12.4 -7.4 -21.8 -16.8
Tx power in GSM channel -43.7 -38.7 -53.1 -48.1
[dBm/200kHZ]
D [m] 3 15 3 15 3 15 3 15
lext [dBmM/200kHZ] 95 116 90 111 -104.4 1254 994 1204
Nt+lext [dBm/200kHZ] 91,5 -94,0 -88.5 -93.9 -93.6 -94.0 -92.9 -94.0
Rx_required [dBm] -75,5 -78,0 725 -77.9 -77.6 -78.0 -76.9 -78.0
Tx_required [dBm] 12,5 10,0 15.5 10.1 10.4 10.0 11.1 10.0

Table 27: Required Tx and Rx power at the cell edge for df = 4.8 MHz with the presence of lext

CDF. 90% 50%
Outdoor Tx power [dBm] -22.4 -31.8
IPF [dB] 10 15 10 15
Indoor Tx power [dBm] -12.4 -7.4 -21.8 -16.8
Tx power in GSM -55,7 -50.7 -65.1 -60.1
channel[dBm/200kHZ]
D [m] 3 15 3 15 3 15 3 15
lext [dBm/200kHZ] -107 -128 -102 123 1164 | -137.4 | -1114 1324
Nt+lext [dBm/200kHZ] -93,8 -94,0 -93,4 -94,0 -94,0 -94,0 -93,9 -94,0
Rx_required [dBm] 778 -78,0 774 -78,0 -78,0 -78,0 -77.9 -78,0
Tx_required [dBm] 10,2 10,0 10,6 10,0 10,0 10,0 10,1 10,0

4.2.6.3

4.2.6.3.1

Indoor UMTS UE Tx power

Interference analysis with simulated indoor UE Tx power

The C.D.F. of WCDMA Indoor UE Tx power is simulated in scenario 5, an examp le of the cumu lative probability of
simulated indoor UMTS UE Tx power is shown in Figure 35. 90™"-percentile and 50'"-percentile points of the
distribution fromsimu lations are summarized in Table 28.
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Figure 35: C. D. F. of Indoor Transmit Power of UMTS UE
Table 28: Simulated indoor UMTS UE transmit powers at 90% and 50%
Percentile 90% 50%
Ericsson -9.1 dBm -21.7 dBm
Lucent 0 dBm -9.7 dBm
Average -4.5 dBm -15.7 dBm
426.3.2 UMTS UE Tx power in GSM channel

The UE Tx power falling into the GSM Base Station (BS) receive channel can be determined by the following equation:

UE Tx power in GSM channel = Indoor UE Tx power — ACIR(Af)

)

where Afdenotes the center frequency spacing between UMTS and GSM carriers. When the UMTS UEs interfere with
GSM picocell, the ACIR is 31.3 dB for 2.8 MHz center frequency separation and 43.3 d B for 4.8 M Hz center frequency

separation. Table 29 shows the UE Tx power in GSM channel for various UE Tx power percentiles and center

frequency separations.

Table 29: UMTS UE Tx Power in GSM channel

Cumulative Distribution Function (CDF)

90%

50%

Indoor UE Txpower (dBm)

-4.5

-15.7

Af (MHZ) 2.8 4.8 2.8 4.8
UMTS UE Tx power in GSM channel -35.8 -47.8 -47.0 -59.0
(dBm/200kHZz)

4.2.6.3.3

It is assumed that the distance (D) between the interfering UMTS UE and affected GSM picocell could be 3 mand 15
m. The associated UE to picocell propagation losses based on the COST 231 indoor model are 51.3 dB and 72.3 dB,

UMTS UE interference level received by GSM picocell

respectively. The GSM picocell received interference power (lex) from UMTS UE can be expressed as

lexx = UMTS UE Tx power in GSM channel - PL(D) indB

where PL is the path loss (including the propagation loss and antenna gains) from UMTS UEto GSM picocell. Table
30 shows the UMTS UE interference power received by GSM picocell for various UE Tx power percentiles, center

frequency separations and UE-to-picocell distances.
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Table 30: UMTS UE interference power received by GSM picocell

CDF 90% 50%
Indoor UE Tx power (dBm) -4.5 -15.7
Af (MHZ) 2.8 4.8 2.8 4.8

UMTS UE Txpower in GSM -35.8 -47.8 -47.0 -59.0
channel (dBm/200kHz)

UE-to-picocell Distance (m) 3 15 3 15 3 15 3 15
lext (dBm/200kH?2) -87.1 -108.1 -99.1 -120.1 -98.3 -119.3 -110.3 -131.3

4.26.34 Impact of UMTS UE interference on GSM picocell uplink

When the GSM uplink power control is activated and the UMTS UE interference is present, GSM mobile needs to
transmit more power to maintain the uplink SINR target (SINR) in the GSM picocell receiver as long as the required
mobile transit power does not exceed the maximum power (33 dBm). Without UMTS UE interference, the required Tx

power of a GSM mobile at the picocell edge can be determined by:
GSM_mobile_Tx required = Ny + SINR + PL(D=50m) + M indB ()]

where Nt denotes the GSM picocell receiver noise floor (-94 dBm/200 kHz), PL(D=50 m) denotes the path loss (88.0
dB) fora 50 m distance between the GSM picocell and the GSM mobile at the picocell edge, and M denotes the
lognormal fading and interference margin (10 dB). Consequently, in the absence of UMTS UE interference, the GSM
mobile power requirement is 10 dBm.

In the presence of UMTS UE interference, the required Tx power of a GSM mobile at the picocell edge can be
expressed as:

GSM_mobile_Tx required = (N; + lex) + SINR + PL(D=50 m) + M indB 5)

where (Nt + lext) in dBmis the linear sum of the GSM picocell noise floor and the UMTS UE interference. Table 31
shows the required GSM mobile Tx power with UMTS UE interference for various UE power percentiles, ce nter
frequency separations and UE-to-picocell distances.

Table 31: Required GSM mobile transmit power in the presence of UMTS UE interference

CDF 90% 50%

Indoor UE Tx power (dBm) -4.5 -15.7

Af (MHZ) 2.8 4.8 2.8 438

UMTS UE Tx power in GSM -35.8 -47.8 -47.0 -59.0
channel (dBm/200kHz)

UE-to-picocell Distance (m) 3 15 3 15 3 15 3 15

lext (dBm/200kHZ) -87.1 -108.1 -99.1 -120.1 -98.3 -119.3 -110.3 -131.3

+
Nitlex (dBm/200kH2) -86.3 -93.8 928 | -94.0 -92.6 -94.0 -93.9 -94.0

GSM_mobile_Rx_power
(dBm) -70.3 -77.8 -76.8 -78.0 -76.6 -78.0 -77.9 -78.0

GSM_mobile_Tx_power
(dBm) 17.7 10.2 11.2 10.0 11.4 10.0 10.1 10.0

4264 Conclusion

The Interference from UMTS UE to GSM picocell BS has been analyzed with the simulated outdoor UE Tx powers and
indoor UE Tx power. Based on the analysis results for the co-existence scenario 6 between UMTS macrocell and GSM

picocell, the following conclusions can be made

3GPP 61



Release 8 62 3GPP TR 25.816 Vv8.0.0 (2009-09)

1) When UMTS UE is located at 15 m distance from GSM pico-BTS, the interference from UMTS UE to GSM
pico-BTS is lower than the GSM pico-BTS noise floor hence the transmitting power of GSM MS located at cell
edge is not affected.

2) When UMTS UE is located at 3 mdistance from GSM picro-BTS and the carrier separation between UMTS and
GSM is of 2.8 MHz, the transmitting power of GSM MS at cell edge (50 m from pico-BTS) will be increased of
a quantity between 0 and 7.7 dB depending on the interference caused by the UMTS UE trans mitter. However,
the required GSM MS trans mitting power stays still below the maximum power and therefore it is considered
that there is no call dropping in GSM system caused by the interference from UMTS UE.

3) When UMTS UE is located at 3 mdistance from GSM pico-BT S and the carrier separation between UMTS and
GSM is of 4.8 MHz, the transmitting power of GSM MS at cell edge (50 m from pico-BTS) will be increased of
a quantity between 0 and 1.2 dB depending on the interference caused by the UMTS UE trans mitter. As the
interference is small and GSM trans mitters have more than enough power margin to compete against it is
considered that there is no call dropping in GSM system caused by the interference from UMTS UE.

4) UMTS UE spectrum mask allow a good co-existence between UMTS macrocell and GSM picocell for the
defined co-existence scenario hence there is no need to harden the UMTS UE spectrum mask.

5) Forensuring a good co-existence between UMTS macrocells and GSM picocell, it is recommended to have
maximum separation between UMTS carrier and GSM picocell carrier in order to minimize the possible
interference from UMTS UE to GSM picocellular BS.

4.2.7 Compatibility between GSM MCBTS and UMTS 900 systems

4271 Purpose of the investigation

Co-existence studies have been performed regarding the possible impact from introduction of UMTS 900 allocated in
an adjacent frequency range to GSM 900 systems. The results are well known and established in the European
Community.

Recently 3GPP TSG GERAN has finalized the work on specifying Multicarrier BTS (MCBTS) for GSM. To make the
implementations feasible with wideband multicarrier transmitter and receiver, relaxations of the requirements for IM
attenuation and inband spurious emissions in the transmitter and reduction of blocking requirements in the receiver
were introduced. The decision is based a number of studies on the impacts of relaxations of the specifications for GSM
MCBTS on coexistence of public coordinated and uncoordinated GSM networks operating in the same frequency band
and the same geographical area. The conclusion has been that there was no noticeable impact of the relaxations in such
scenarios.

The purpose of this study is to see what possible impact the relaxations of the requirements for GSM M CBTS could
have on

- UMTS 900 systemoperating in adjacent channel in the same area due to relaxed intermodulation attenuation and
inband spurious emissions

- The susceptibility of MCBTS receiver to UMTS900 system uplink emissions due to reduced blocking
characteristics.

4.2.7.2 Impact on UMTS 900 downlink from MCBTS

42721 Principles used in the analysis
A simplified approach has been taken:

The emission spectrum froma UMTS BS with 43 d Bm rated power into the adjacent frequency band, where another
UMTS 900 system is allocated, is calculated. The ACLR according to the 3GPP specification is defined accordingly.

Then the UMTS BS is replaced by GSM M CBTS and the emission spectrum for different number of active GSM
carriers calculated by aggregating the spectrum masks including IM products according to TS 45.005v8.5.0. The
carriers are transmitting at 43 dBm each and are located with varying frequency spacing (from minimum 600 kHz and
upwards), giving IM products in the downlink of the adjacent UMTS 900 system. The equivalent maximum emission is
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calculated within the UMTS bandwidth, thus giving an upper limit of the ACLR fromthe GSM system. The ACLR was
derived in the same way as was done in TR 25.816 assuming a 3.84 MHz “box filter”.

This ACLR was calculated for one carrier (i.e. no IM products) up to 8 carriers. Both single-sided and double-sided
(sandwiched) carrier configurations are investigated (see figure 35A). Depending on the GSM frequency spacing and
allocation, the number of IM products that would fit into the UMTS filter bandwidth will vary. All GSM carriers are
assumed to be served by the same M CPA, which is pessimistic in terms of IIM emission.

XMHz : yMHz

GSM
I UMTS
Operator A ; Operator B
XMHz : yMHz y MHz ; XMHz
i <> GSM
I UMTS

o
»

Operator A E Operator B §Operator A

Figure 35A: The figure shows the single- and double-sided scenarios, where the smallest carrier
separation between GSM and UMTS is varied (y), as well as GSM carrier spacing (x).

One single carrier will result in an ACLR of 63.5 dB which differs from the value derived fromthe GSM spectrum
mask in TR 25.816 (55.2 dB). This difference corresponds to a bandwidth conversion factor from 30 kHz to 200 kHz
and is believed to be the correct interpretation of TS 45.005. Note that the ACLR is always relative one GSM carrier of
43 dBm.

To calculate the total impact ACIR the following formula is used:

ACIR=—
LS
ACLR  ACS

ACS GSM BS->UMTS UE is assumed to be 30.5dB for carrier seperation 2.8 M Hz with an additional 0.8 dB receiver
selectivity slope of for every 200 kHz, as described in the assumptions in 3GPP TR 25.816.

4.2.7.2.2 Results

IM emission levels are according to specification and are 200 kHz wide, with 3 d B attenuated emission into the adjacent
200 kHz channel for third-order IM. For the fifth order IM, the emissions are attenuated 2 dB into the first adjacent 200
kHz channel and further 3 dB into the second adjacent 200 kHz channel.

Assuming a frequency separation between the last GSM carrier and the centre frequency of the UMTS in adjacent band
of 2.8 MHz (as used in TR 25.816 in the uncoordinated case), the ACLR is calculated for different GSM carrier
separation and different number of carriers. It is assumed that the MCPA intermodulation attenuation is designed for the
number of carriers used in each scenario.

For comparison the same calcu lations were also performed with no IM from GSM present, which approximates the
existing situation utilizing single carrier BTS (SCBTS).

Using the method described above to calculate the ACLR , the following result is achieved in UMTS channel, allocated
2.8 MHz fromany GSM carrier:
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Figure 35B: ACLR for single-sided carrier Figure 35C: ACLR for double-sided carrier

configurations. IM levels according to specification.  configurations. IM levels according to specification.
IM levels according to specification. Smallest carrier IM levels according to specification. Smallest carrier
separation between GSM and UMTS 2.8 MHz. separation between GSM and UMTS 2.8 MHz.

As can beseen in figures 35B and 35C, it is not the smallest GSM carrier spacing that gives the highest levels of
interference to the adjacent UMTS carrier, which is due to different numbers of IM products in the UMTS receiver. It
should be noted that all ACLR values are above the UMTS requirement of 45 dB.

Related to the ACS performance of the UMTS UE in case of multicarrier GSM reception with closest GSM carrier at
frequency offset y=2.8 MHz, a slope for the receiver selectivity performance of the UMTS UE according to the
depicted assumptions in 3GPP TR 25.816 has been assumed:

ACS(Af) =30.5dB + n*0.8dB with Af= 2.8 MHz + n * 200 kHz
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Figure 35D: ACS for several carrier configurations, single- and double-sided
Figure 35F shows the combined UMTS UE ACS for the different carrier configurations that are calculated according

the formula above. It can be seen that the sandwiched configuration leads to lower ACS performance than single-sided
configuration.

3GPP 64



Release 8 65 3GPP TR 25.816 Vv8.0.0 (2009-09)

To estimate the corresponding ACIR values, it can be noted when comparing figure 35B and 35C with figure 35D that
the ACS values are about 20 dB lower than the ACLR values. This means that ACS dominates ACIR and while ACLR
still has an effect on the results, it is not by much. Thus, the lowest ACIR values occur when GSM carrier spacing is
small. Table 31A shows ACIR for 600 kHz GSM carrier separation.

Table 31A: ACIR performance for GSM carriers allocated adjacent to UMTS channel. Smallest carrier
separation between GSM and UMTS 2.8 MHz. 600 kHz GSM carrier spacing.

ACIR [dB]
Single-sided scenario Doublesided scenario
GSM BTS | 1x1 1x2 carrier | 1x4 1x6 2x1 2x2 2x3 2x4
type carriers carriers carriers carriers carriers carriers carriers
SCBTS 30.50 28.52 27.28 26.94 27.49 2551 24.68 24.27
MCBTS | 30.50 28.52 27.28 26.94 27.49 2551 24.68 24.27
class 1
MCBTS 30.50 28.52 27.27 26.92 27.49 2551 24.68 24.26
class 2

It can be seen in the table that when replacing a SCBTS with a MCBTS, the impact on ACIR is very small, class 1 less
than 0.01 dB and class 2 less than 0.02 dB. If the more realistic IM emission levels are used, the degradation is even
smaller. The degradation is insignificant in the double-sided scenario due to low combined ACS. Some of the carrier
configurations, e.g. 2x2 carriers, do not give any IM3 products in the UMTS receiver filter, which is why is there is no
degradation.

A more realistic, though still pessimistic, frequency re-use is 1200 kHz carrier spacing. The corresponding ACIR values
can be seen in table 31B. The table shows similar amounts of degradation as in the 600 kHz carrier spacing scenario.

Table 31B: ACIR performance for GSM carriers allocated adjacent to UMTS channel. Smallest carrier
separation between GSM and UMTS 2.8 MHz. 1200 kHz GSM carrier spacing.

ACIR [dB]
Single-sided scenario Double-sided scenario
GSM BTS | 1x1 carrier | 1x2 carrier | 1x4 1x6 2x1 2x2 2x3 2x4
type carriers carriers carriers carriers carriers carriers
SCBTS 30.50 29.26 28.80 28.76 27.49 26.25 25.90 25.79
MCBTS 30.50 29.25 28.80 28.75 27.49 26.24 25.90 25.79
class 1
spec.
MCBTS | 30.50 29.25 28.78 28.74 27.49 26.24 25.89 25.78
class 2
spec.

In both cases above the separation between the last GSM carrier and UMTS 900 centre frequency is 2.8 MHz. If 2.6
MHz is assumed, as recommended in [36] for coordinated case, there will be a small difference for smaller carrier
spacing due to higher wideband noise from closest GSM carriers. This is exemplified in figure 35E and 35F.
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Figure 35E: ACLR for single-sided carrier Figure 35F: ACLR for double-sided carrier
configurations. IM levels according to configurations. IM levels according to
specification. Smallest carrier separation specification. Smallest carrier separation
between GSM and UMTS 2.6 MHz. between GSM and UMTS 2.6 MHz.

The corresponding ACIR table for 2.6 MHz carrier separation and 600 kHz carrier spacing can be seen in table 31C.
ACS has been calculated with the same (log-) linear formula as before, with the addition of 30.5-0.8 dB ACS for
separation 2.6 MHz. It can be noticed that when comparing table 31C to table 31A, that all ACIR values has been
decreased by 0.8 dB which reflects the fact that all ACS values was decreased by 0.8. This scenario is very similar to
2.8 MHz in terms of degradation.

Table 31C: ACIR performance for GSM carriers allocated adjacent to UMTS channel. Smallest carrier
separation between GSM and UMTS 2.6 MHz. 600 kHz GSM carrier spacing.

ACIR [dB]
Single-sided scenario Double-sided scenario
GSM BTS | 1x1 carrier | 1x2 carrier | 1x4 1x6 2x1 2x2 2x3 2x4
type carriers carriers carriers carriers carriers carriers
SC-BTS | 29.70 27.72 26.48 26.14 26.69 24.71 23.89 23.47
MCBTS | 29.70 27.72 26.48 26.14 26.69 24.71 23.88 23.47
class 1
spec.
MCBTS | 29.70 27.72 26.47 26.12 26.69 24.71 23.88 23.46
class 2
spec.

GSM spurious emissions have been omitted so far in the results above. A simple, but very pessimistic approach would
be to apply a minimum noise level corresponding to the spurious emission levels. The resulting ACLR for the 2.8 MHz
minimum carrier separation can be seen in figures 35G and 35H. When comparing these figures to previous results in
figures 2and 3, it can be seen that it is only the configurations with few carriers and small IM levels that are affected
and not more than 2 d B (for the single-carrier case). This has minimal impact on ACIR.

The reason for this is that although spurious emissions requirements are slightly relaxed (by changing the measurement
method), they only exceed the single-carrier wideband noise level by less than 4 dB for the output power used in this
analysis. This is a relatively small contribution of additional interference, when IM is present or in the case of multiple
GSM carriers.
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In summary, considering the effect of the relaxed inband spurious emissions is so small, the conclusion will still remain

the same.

4.2.7.2.3

Conclusion for MCBTS downlink

A heavily loaded MCBTS (class 1 or 2) would be very similar to a SCBTS, in terms of interference to an adjacent
UMTS system. This is because that the unwanted emissions from M CBT S are orders of magnitude lower than the

interference generated in the UMTS UE, which is the same for both MCBTS and SCBTS.
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4.2.7.3 Impact on MCBTS uplink from UMTS 900

The impact from UMTS UL on GSM UL has been investigated in 3GPP in the present document and in [3], and also in
ECC PT1[36]. The conclusion fromthese investigations is that the impact on GSM UL from UMTS UL is negligible
for the recommended minimum frequency separation distance between GSM carriers and UMTS centre frequency for
uncoordinated case (2.8 MHZ). The critical impact seems to be from the unwanted emissions from UMTS UE as the
simulated UE T X power is low. An examp le of power distribution in 900 MHz band from subclause 4.2.6.2.1 of the
present document is shown in the figure below
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Figure 35J: Power distribution of an UMTS terminal transmit power [dBm]

The curve is slightly adjusted compared to corresponding curve in subclause 4.2.6.2.1to show the agreed average
values at 50% and 90% percentiles.

Another way to describe the scenario situation is to calculate the probability that there is a WCDMA terminal, operating
near maximum power output, within the MCL radius of the GSM BS communicating with a GSM UE at the cell
boundary is low. This is shown in [3] see figure below:
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Figure 35K: Probability that an UMTS terminal transmit power is greater than x [dBm]

The above graphs are both assuming 21 d Bm UE power which is the minimumallowed for class 3 UE. Maximum
UMTS UE TX power at 900 and 1800 is nominally 24 dBm for class 3.
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In 3GPP RAN4 [2] the distribution of the input signals to the BS receivers in mixed speech and data systems show the
highest input signal levels. This is shown for a large cell system (5 km cell radius) in the graphs below:
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These indicate that 99,99 % of occurrences of the input signals to the receivers are about —40 dBm or less. Of course,
with this large of a cell, the absolute maximum signal is dictated by MCL also. Note that this analysis assumes co-
location of the UMTS base station and the MC BT S.

However, one may perform a simple analysis also for the scenario without co-location. Even with the pessimistic
assumption of 59dB MCL (as defined in 45.050 for s mall-cell scenarios at 900 M Hz) the maximum UE power reaching
the MCBTS receiver is less than -35 dBm. To this there is a very low probability (< 0.05%) that this level occurs at all.
If a multiple margin of 6 dB (4 UEat MCL) is added, the maximum value is still below the specified inband blocking
requirement for MCBTS, -25 dBm.

42731 Conclusion for MCBTS uplink

Based on the calculation of receiver input signal under MCL assumption according to GSM small cell scenarios and the
specified limits of UMTS 900 UE TX power, it is found that the input signal is well below the inband blocking
requirements at relevant frequency separation between the systems. It is also shown that the probability that this
maximum value occurs is very small.

4274 Conclusion

The performance of the UMTS downlink, operating at recommended frequency separation in ECC report 082 [36] to
GSM and UMTS respectively, will be very similar when GSM mu lticarrier BTS (MCBTS class 1 or 2) operates in the
adjacent frequency band as when GSM single carrier BTS system operates in the same adjacent band.

Regarding the susceptibility of MCBTS receiver to UMTS UL emissions, it is found that the input signal is well below
the inband blocking requirements for M CBTS at relevant frequency separation between the systems. It is also shown
that the probability that this maximumvalue occurs is very small.

4.3 Channel Raster

The fundamental channel raster for all bands is fixed as 200 kHz. In order to be in consistence with UMT S2100 (Band
1) and UMTS1800 (Band I1l), it was agreed to speci