OFDMA Simulation in SEAMCAT

SEAMCAT allows to simulate OFDMA using the 3GPP LTE standard. This is described in the following sections.

1 INTRODUCTION

The simulation of OFDMA systems is similar to that of the CDMA systems, except that after the overall two-tiers
cellular system structure (incl. wrap-around) is built and populated with mobiles, the CDMA power tuning process is
replaced in OFDMA case with an iterative process of assigning a variable number of traffic sub-carriers and calculating
the overall carried traffic per base station.

The current OFDMA module has been designed for a Long Term Evolution (LTE) network from 3GPP [TR36.942].
Therefore E-UTRA RF coexistence studies can be performed with Monte-Carlo simulation methodology. The detailed
simulation flow for DL and UL can be found in Annex 14 of the SEAMCAT handbook (January 2010). Further modules
are planned for the future to allow for different OFDMA technologies, such as WiMAX.

2  METHODOLOGY AND ASSUMPTIONS

The general simulation assumptions are presented in this section to provide a guideline on how to perform the
coexistence simulation. This OFDMA LTE algorithm is only valid for a 100% loaded system and each user is allocated
with a fixed number of resource blocks. This is equivalent to modelling a Round Robin scheduler with full buffer traffic
model and a frequency reuse of 1/1 (i.e. Single Frequency Network is assumed). Moreover, E-UTRA system is assumed
to be a fully orthogonal system, which indicates that in the UL case only UEs allocated with the same sub-carriers
(frequency resource block) could introduce other-cell, intra-system interference.

The network layout is similar to the one used for CDMA. The methodology assumes that the UEs are deployed
randomly in the whole network region according to a uniform geographical distribution. The wrap around technique is
employed to remove the network deployment edge effects.

Note that if the OFDMA is a DL interferer, the OFDMA is simulated as in “traditional” simulation with the BSs
transmitting at full power. This decreases the simulation time of a full OFDMA simulation. In OFDMA DL interferer,
only the position of the BSs will be calculated because full transmit power is assumed. For all other simulations
(including UL) scenarios full OFDMA network simulation is required. Consequently, some of the input parameter of the
GUI interface have been grey-out when the OFDMA DL interferer case is selected (see Figure 12).

Since it is arguable that some simulation assuming a rural environment would not need to assume full power
transmission (i.e. full loaded network) when the system is DL and interferer, the user may need to manipulate either
the input power or the spectrum mask (or both) in order to simulate the DL interferer case for rural deployment.

2.1 Pathloss and Effective Pathloss

In SEAMCAT, there is a distinction between the raw pathloss and the effective pathloss. The effective pathloss
considers the minumum coupling loss (MCL) as defined in 3GPP. The MCL is the parameter describing the minimum
loss in signal between BS and UE or UE and UE in the worst case and is defined as the minimum distance loss including
antenna gains measured between antenna connectors.

The effective pathloss is defined such as:

effective_ pathloss(Tx, Rx) = max(pathloss - G;, — G, MCL)

where:
e Gy, :antenna gain at the transmitter (Tx) in dBi.
e  Gg,: antenna gain at the receiver (Rx) in dBi.

Note: The MCL is an iput parameter to SEAMCAT (see Figure 5 for system definition and Figure 13 for It->Vr path
definition). Typical values of MCL can be found in 3GPP documents [TR36.942]. By defaults this value is 70 dB (i.e.



typical value for Macro cell Urban Area BS <> UE for frequency of 2000 MHz, e.g., there is a difference between 900
MHz and 2500 MHz with respect to MCL.) when defining the victim or interferer OFDMA system, but the vlaue is set
to 0 dB, when the MCL is used in the It->Vr path.

2.2 DL C/I calculation
The relationship between the contributors of the interference in a OFDMA network is illustrated in Figure 1

BS2
Wt
|inter
h adj. cell
Ref. cell
IT

lext = IRSS

Figure 1: lllustration of the interference mechanism in the OFDMA module where the inter-system or also called
self interference is noted “I;,.,” and the interference from an “external” interference system is referred to as “I.,;”.

In this SEAMCAT OFDMA implementation, the term “BS” and “cell” have the same meaning. The C/I calculation in DL is

calculated as
c/1=SUK0)
1(j,k)
where C(j,k) is the received power at the k-th user from the serving BS, i.e., the j-th BS
C(j,k) = Pgg xeffective _ pathloss(BS;,UE; )
C(j,k) = dRSS(BS;,UE, )

and where PB%E is the power of resource block. Note that the effective path loss includes shadowing.

1(j,k) is the sum of the interference power (power of resource block * effective pathloss including shadowing)

1(J,K) = Vioer (1, K) + 16 (3, K) + N,

which consists of adjacent cell interference /I, (j,k) (from the same victim system, i.e. denoted inter-system
interference)
NceII

lier (3, K) = D Pg¢ xeffective _ pathloss(BS, ,UE, ),
I=1l%]
the interference from external interfering system(s) in adjacent channel /,.(j, k) (interference power into this resource
block including ACIR). The ACIR (Adjacent Channel Interference Ratio) is implicitly taken into account when both
unwanted and blocking mechanism are summed in the computation

N External _ cell

Iext ( J ' k) = Z iRSSunwanted (Bsm ’UEj,k ) x iRSSblocking (Bsm ’UEj,k)
m=1

where

IRSS wanted (BS 1 UE ) = IRSS,,aneq (OVET the size of the UE resource blocks)

for each of the UE’s frequency where the DL information is received and

IRSSocking (BS 1 UE ) = IRSS, i, (OVEr system bandwidth) x %



at the victim system frequency.

where N is the number of RBs (i.e. subcarriers) requested per UE, and M is the maximum number of RBs per BS and
where Neyermal cenr is the number of external interfering BSs.

and the thermal noise N;
N, =10"((-174 +10log10(bandwithof N xRBs) + NoiseFigure .)/10)

where N is the number of RBs scheduled to a UE.

2.3 UL/l calculation

The C/I calculation in UL is calculated so that C(j k) is the received power from the UE; at the j-th BS.
C(j,k) = R (j,k)xeffective_ pathloss(UE; ,, BS;)

C(j.k) = dRSS(UE, ,,BS))

where P, is the transmit power of the UE in dBm (see UL Power control below).

Similarly to DL, the interference is derived from

I(J!k) = Iinter(j!k)+ Iext(j!k)+ Nt

where [, is the interference coming from UEs of the same system but from adjacent cells (i.e. the inter-system
interference from other cells). Since a fully orthogonal system is assumed, only UEs which transmit in the same
frequency subcarriers will introduce interference to each other, hence only UEs in other cells with the same k index
are considered.
Ncell
lier (3, K) = D Py(1,k) x effective _ pathloss(UE, ,, BS )
I=1,1%
where I, is the interference from external interfering UEs.
NExternaliceII K
Iext(.l’ k) = Z Z IRSSblocking (UEm,v’ BS]) X IRSSunwanted (U Em,v’ BS])
m=1 v=1
where K'is the number of UEs in the external interfering cells and the number of external cells is limited to Neyzernar cenr
and the thermal noise Nt.

N, =10"((-174 +10log10(bandwithof N xRBs) + NoiseFigure,)/10)

Note: In UL, it is important to remember that for LTE technology, each user will be transmitting its own RB. In
SEAMCAT, it is assumed that each UE transmit the same amount of RBs therefore they have the same emission
spectrum mask.

Note: when the OFDMA UL is the victim system, one has to remember that the interferer will impair each of the
signals transmitted by the UEs serving its own BS (i.e. the victim BS). Therefore, for a specifc link (UE; to BS;) the
interference caused by an external interferer will only affect the spectrum occupied by the RBs allocated to UE; for
that link and not the whole system bandwidth at BS;.

Note: The ACLR calculation is similar to the unwanted calculation BUT note that in 3GPP it is the integration of the
interfering power in the adjacent channel where the bandwidth equal to the interfering emission bandwidth while the
unwanted uses the victim bandwidth (See illustration from 3GPP TR36.942).
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Figure 2: lllustration of the ACLR for a 20 MHz E-UTRA UE aggressor to 5 mHz E-UTRA UE vcitims ([TR36.942])

2.4 UL Power control

In OFDMA UL, power control is applied to the active users (i.e. the users with specific RBs) so that the UE Tx power is
adjusted with respect to the path loss to the BS it is connected to. In 3GPP [TR36.942], the UL power control is defined
so that the UE transmit power is set such as:

v
P =P, xminsl max| R, _PL
PL

x—ile

where P, is the UE Tx power in dBm, P, is the maximum transmit power in dBm, R, is the minimum power
reduction ratio to prevent UEs with good channels to transmit at very low power level. Ry, is set by Prin / Pmax. PL is
the path-loss in dB for the UE from its serving BS and PL, . is the x-percentile path-loss (plus shadowing) value. PLx-ile
is defined here as the value in the CDF, which is greater than the path-loss of x percent of the MSs in the cell from the
BS (i.e. it corresponds to the parameter “power Scale Threshold”. It is set by default to 0.9, but the user can change it.

With this power control scheme, the 1-x percent of UEs that have a path-loss greater than PL, . will transmit at Py,
i.e. are not power controlled. In SEAMCAT, vy is assumed to equal 1.

25 Load of the OFDMA system

In the introduction it is mentioned that the system is assumed to be 100% loaded. The number of active users per
serving BS simulated in SEAMCAT is the ratio between the Max subcarriers per Base Station and the Number of
subcarriers per mobile. (both of these parameters are input see Figure 5).

For instance, with 24RBs at the BS and 8 RBs at the UE, the number of active users is 3 and the system is 100% loaded.
In the case where there are 24 RB per BS and 7 RB, SEAMCAT generates 3 users per BS - but only 21 out of 24 RBs will
be in use. Therefore the system load is equal to (21/24)*100 = 87.5%



2.6 OFDMA LTE Link-to-system level mapping

A look up table is used to map throughput in terms of spectral efficiency (bps per Hz) with respect to calculated SNIR
(= C/(1+N)) (dB) level. This link leve data (bitrate mapping) is user selectable and can be modified depending on the
simulation to perform.
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Figure 3: Throughput vs SNIR for Baseline E-UTRA Coexistence Studies (source: [TR36.942])

The achieved bit rate is calculated as follows:

N Subcarriers _ per _UE (
X

BiteRatey,,, = Xbps/Hz )SINR x BWy,, x bps _to _kbps _ conversion

total _subcarriers
3 SETTING UP SIMULATION FOR OFDMA AS VICTIM LINK

Figure 4 presents the SEAMCAT GUI where the user can select either CDMA or OFDMA and where the ACS (Adjacent
Channel Selectivity) can be set-up for the victim link.
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Figure 4: SEAMCAT interface to select the LTE OFDMA module and its ACS value as a victim.

3.1 General OFDMA Tab

The dialogue window of Figure 5 is used to define the necessary parameters for modelling the OFDMA system. These
parameters have been divided into several related groups - each called by a separate sub-sheet tab.



2 Victim Link =

General | CDMA or OFDMA |

J General T Link Specific T Capacity T System Layout T Fositioning T Fropagation Model T Pathloss Correlation ]

Technology
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Link Direction
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) Dawnlink

Select the technology to simulate - either CDMA or OFDMA
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Figure 5: General OFDMA input parameters to SEAMCAT

The general setting for the OFDMA DL and UL are similar.

Parameter Description

OFDMA Link The type of OFDMA System. There are considerable differences between modelling of

component uplink and a downlink in OFDMA system. See Section 2.6 for a more detailed explanation
of differences.

SINR Minimum Lower boundary of SINR to take into account in the simulation. In DL, any UE with a C/I

lower than the SINR minimum will be disconnected right away. In UL, the UE will get
tagged with a disconnect flag. For a specific threshold (Maximum allowed disconnection
attempts — see Table 3) of disconnection, the UE is removed from the cell.

Max subcarriers per
Base Station

Number of available Resource Blocks (RBs) per BS

Number of
subcarriers per
mobile

Number of RBs per UE. Note the ratio of Max subcarriers per Base Station/ Number of
subcarriers per mobile gives the number of active users per serving BS.

Handover Margin

Specifies the maximum difference, in dB, between the links in users active list. The actual
active-list selection is based on pathloss calculations.

Minimum coupling
loss

The minimum path loss, specified in dB, such as pathloss = max(path loss, MCL)

System bandwidth

Specified in MHz

Receiver Noise
Figure

Equipment-specific noise figure of receiver, specified in dB

Bandwidth of RBs

Specified in MHz

Link Level Data

Traffic (i.e. bit rate) per UE. Drop-down selection of Link level data look-up 2 dimensions
functions from Library. The OFDMA Link level data has the same formats for uplink and
downlink but with different values. It is the user's responsibility to choose an appropriate
set of data.

Table 1: General OFDMA link settings.



3.2  Link Specific tab

= ¥ictim Link

General | CDMA or OFDMA ] Yictim Receiver | Wanted Transmitter | YWanted Transmitter to Victim Receiver Path

General | Link Specific T Capacity T System Layout T Positioning T Propagation Maodel T FPathloss Correlation ]

Ofdma Downlink

Easestation Maximum Transmit Power

Ok Cancel Help

Figure 6: Setting up the OFDMA DL

Parameter Description

transmit power

Base Station Maximum | Specified in dBm

Table 2: Parameter of the link specific for OFDMA DL

* »¥ictim Link =
General | CDMA or OF DA ] Yictim Receiver | Wanted Transmitter | Wanted Transmitter to Victim Receiver Path
General | Link Specific T Capacity T Systermn Layout T Fositianing T Fropagation Model T Fathloss Carrelation ]
Ofdma Uplink
Maximum allowed disconnection attempts E E
Maximum allowed transmit power of mohbile 240 E dBm
Minimum transmit power of mohile -30.0 B dBm
Power Scaling Threshold 0.8 5
Ok Cancel Help
Figure 7: Setting up the OFDMA UL
Parameter Description
Maximum allowed disconnection When the number of disconnection attempt is greater than this
attempts threshold, then the mobile is disconnected. This means that the UE is
removed from the served UE list of that BS, The BS is marked with “got
spare capacity” and the UE is added to the disconnected UE list.
Minimum transmit power of Minimum transmit power used in the power control.
mobile
Maximum allowed transmit power | Transmit power of the UE
of mobile
Power Scaling Threshold Used in the calculation of the path loss limit for the power control. It is
a limit threshold compared to the value of the CDF used in the power
control (see section 2.4)
Table 3: Parameter of the link specific for OFDMA UL
3.3 Capacity
*, Wickim Link x|
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2]

Ok Cancel Help

Figure 8: Setting up the capacity of the OFDMA simulation



Parameter Description

User per base Defines how many mobiles per cell should be generated in the system. For each BS,
station each UE will be added to served UE list of that BS. Depending on the propagation or
handover conditions, a UE will either remain connected to the BS or will be
disconnected.

Table 4: Parameter for the capacity of OFDMA (either UL or DL)

34 Path Loss Correlation

The concept of a simple correlation model for shadow fading has been widely adopted in LTE co-existence studies
mostly employed in uplink case. The propagation attenuation is modelled as the product of the path loss and the
shadow fading. The shadow fading is well approximated by a log-normal distribution [[12] of the SEAMCAT Handbook
(January 2010)]. Let z denotes shadow fading in dB with zero mean and variance o°. Then the shadow fading of path

from one UE to the i-th BS is expressed as Z; = aX+ byi , where a’+b*=1and X and Y; are independent

Gaussian distributed variables, both with zero mean and variance o°. Yi and Y; for I # ] are independent as well.

Figure 9 presents how to set-up the pathloss correlation in SEAMCAT (only available for OFDMA).
i
General | COMA or OFDMA

[ General T Link Specific I Capacity T Systern Layout T Positioning I Propagation Mode! T Pathloss Correlation }

Pathloss Correlation

| Use Pathloss Correlation
=]
=]

This provides a simple correlation model for shadow fading. This correlation model is mostly employed in uplink case. But can be used in downlink as well. To use user defined
pathloss correlation the variance on the propagation model tab must be turned off.
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Figure 9: Path loss correlation interface for OFDMA simulation

Thus, the correlation coefficient of the shadow fading from one UE to two different BSs, i.e., the i th and j th BS, is

E(zz;)) . 1
— = a“. In most LTE studies, @ = b = —— is assumed [TR36.942].
E(z,%) V2

For cellular systems with three-sector antennas, the shadowing correlation between sites (equivalent to BS in Omni
antenna system) is of 0.5 and correlation between sectors of the same site is consequently of 1.

3.5 Other tabs

Note: The System Layout tab, Positioning tab and Propagation Model tab are shared components with the CDMA
module. Therefore please consult the CDMA section for further detail.



4  SETTING UP SIMULATION FOR OFDMA AS INTERFERING LINK

Figure 10 presents the SEAMCAT GUI where the user can select either COMA or OFDMA and where the Unwanted
Emission Mask (ACLR) can be set-up for the interfering link.
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Figure 10: SEAMCAT interface to select the LTE OFDMA module and its Unwanted Emission Mask (ACLR) value as an
interferer.

Depending on the direction of the interfering OFDMA link to be simulated, the user should pay attention to the

emission bandwidth of the unwanted emission mask and the system bandwidth.

e When a DL simulation is considered, the unwanted emission mask corresponds to the BS transmitting over all

the RBs (i.e. the emission bandwidth is the same as the System Bandwidth input from Figure 12)

When a UL is considered, the emission bandwidth (i.e. in-band part of the unwanted emission mask)
corresponds to the UE transmitting over a number of RBs (i.e. the emission bandwidth is equal to the RB
bandwidth x Number of RBs requested per user) which is different from the DL where the system bandwidth

is used as illustrated in Figure 11. Note that the system bandwidth is input to SEAMCAT and approximately
RB bandwidth x the total Number of RBs (i.e. Max. subcarriers per BS input )

., LTE system

UE1 I« bandwidth =
f1 .
UE2 ¢
i
f2
UE3

v

| f3

Figure 11: lllustration of the emission spectrum mask in UL for a LTE transmission



4.1 DL as interferer

When OFDMA is a DL interferer, the OFDMA is not simulated as it is assumed that the BSs are transmitting at full
power and in order to decrease the simulation time a full OFDMA simulation is not required. In OFDMA DL interferer,
the position of the BSs will be calculated only (see section 2).

Figure 12 presents the set-up of the OFDMA DL as an interferer. Note that only the system bandwidth is needed in this
configuration. The rest of the tabs are not displayed since they are the same as for the Victim link.

When the DL is selected as interferer the General, Link Specific and Positioning tab and the rest is grey-out (not
active).

s Interfering Link x|

General CDMADrOFDMA] Interfering transmitter | YWanted Receiver | Interfering transmitter -= YWanted receiver Path [Victim receiver-= InterreringtransmitlerPath]

General | Link Specific | Capacity | Systern Layout | Positioning | Propagation Maodel | Pathloss Correlation

Technology
) CDMA
(®) OFDMA
Link Direction
) Uplink
@Downlink- Only BS= (full powerfhandwidth) are simulateD
General Settings

SIMR Minimum -1,0000 B B

Max subcarriers pr BaseStation 24 [ﬂ
Mumber of subcarriers per mohile 1 [ﬂ
Handover rmargin 308 B
Minimum coupling loss TO.0 [ﬂ dB

@tem handwidth 100 £ MHD

Receiver naize figure 4.0 [ﬂ dB
Bandwidth of Resource Block 37a.0 [ﬂ kHz
Link Level Data (bitrate mapping) Discrete Function {2 Dimensions) Function Reszet

Ok | | Cancel | | Help |

Figure 12: Setting up the OFDMA DL as interferer.
Note that only the system bandwidth is needed in this configuration.

4.2 UL as interferer

When OFDMA UL is the interferer, it is important to simulate the whole interfering network (i.e. power control) so
that the interfering emission power from the UE is optimized (see section 2.4 for the power control algorithm). The
GUI interface is similar to the victim one (see Figure 5).

43 Vr- Itpath

Figure 13 presents the interface to select the path characteristics of the interferers to the victim. Tabs #1 and #2 are
standard tabs.

e Tab #1 allows two set up for the relative positioning of the interfering link (i.e. reference cell) to the victim
WHt. It can either be fixed or dynamical (i.e. position of the reference BS following some distance and angle
distribution to the Wt). The difference in the option is shown in Figure 14. Note that in both cases, it is
possible to input a MCL value.

e Tab #2 defines the propagation model between the interferer and the victim.

e Tab #3. allows to set the path loss correlation between the interferer and the victim. In the case where the
victim system is a UL OFDMA, this means that any interferer has a degree a path loss (shadowing) correlation
towards each of the sectors of a BS as decribed in section 3.4.
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Figure 13: SEAMCAT interface to select the characteristics of the interferers to the victim. The pathloss correlation is
only activated when a LTE OFDMA UL victim is simulated.

Relative positioning of Interfering Link Relative positioning of Interfering Link
Maode [Cor. (WTx-= Reference Cell BS) .'] Mode [Dyn. YTy -= Reference Cell BS) .']
Delta X Qrigin on victim ... 0.0 E km Delta X Qrigin on wvictim ... 0.0 @ km
Delta ¥ Qrigin on vicitm ... 0.0 E km Delta ¥ Qrigin an wicitm ... 0.0 @ km
Fath azimuth [UniformDistrik... Distribution degrees Fath azimuth [UnifarmDistrib... Distribution degrees
Fath distance factar [Unifarm Palar ... Distribution Path distance factar [Unifarm Palar ... Distribution
Sirnulation radius 1.0 E km Sirnulation radius 10 E km
Mumber of active transmitters 1 E Mumber of active transmitters 1 @

Co locate with o locate with
Minimum Coupling Loss 0o E de Minimum Goupling Loss 0o E de

Figure 14: Relative positioning of the Interfering OFDMA system to the victm Wt (or ref. cell of the victim system).
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5 OUTPUT PARAMETERS

The results of the OFDMA simulation are given in terms of capacity/throughput loss of the OFDMA victim. Figure 15

presents an overview of the simulation results. The window has been divided in 4 areas.
#1 presents the evolution of the achieved bitrate in the reference cell per snapshot (or event),
#2 presents the evolution of the achieved bite rate for the whole system per event.

#3 allows the user to extract various vectors for post analysis. These vectors are for the achieved bitrate (with
or without external interference) and the cell capacity (i.e. the number of active users per cell) with or

without interference for the reference cell or the whole system .

#4 presents a summary of the average of the capacity and bit rate loss expressed in percentage for both the
reference cell and the entire OFDMA network (i.e. the whole system). The percentage calculation is

performed for each snapshot and the mean of the percentage over all the snaphsots is deduced.

Simulation Results
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Figure 15: Overview of the OFDMA simulation results
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Figure 16: OFDMA system details and ouput vector for the last event

Elements #1 to #6 of Figure 16 are shared components from the CDMA module. Component #6, presents the user
with a flexible access to vector results of the OFDMA module, so that users are able to probe various elements of the

simulation.
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Victim system (UL) output vector

Active UE details

h B W =

Summary of last snapshot
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External Intarference - unwanted (all victims, all interferars)
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External Interference, all cells
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R Power, active links (all cells)

Size of activelist, active users (all cells)
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TH Poweer, active users (all cells)

Inspect Selected Element

J Details T Snapshot Yectors T Plot settings ]
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Userid 853
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Speed 30.0 kmih
Achieved SINR 2.82dB
Subcarrier Ratio 03

Power Received {serving link) -B0.677 dBm
Total interference -78.269 dBm
Freguency 1996 667 MHz
Bandwidth 3.0 MHz
Transmit Power -4.228 dBm
Active List 1 connection{s)

Connection List

I3 in softhandover

Distance to first cell in active list
Angle from first cell in active list

Elevation angle to first cell in activ...
Connected sector of first cell in ac...
Antenna Gain from first BS in activ...

/
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false
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192.026°
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2

14.963 dB

Interefering UE details
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2 Achieved SINR, active users (all cells)
3 Achieved bitrate, active users (all cells)
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Interfering system (UL/DL) output vector
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Type Interfering Transmitter
Transmit Power 24.0 dBm

Position (0.222, 0.67)
Freguency 2013.3333333333333 MHz
Antenna Feak Gain 0.0dB

Antenna Height 1.5 meters

Use Horizontal Antenna Pattern false

Usze Verical Antenna Pattern false

Use Spherical Antenna Pattern false

MCL {dB)

70.0

Figure 17: OFDMA UL snapshot vector for the last event.

# item description

1 | Total users Number of active users

2 | Connected Users | In OFDMA there is not inactive users (this is a shared component with CDMA). All
[active/inactive] users are active.

3 | Dropped users Number of droped users (Note: the purpose of the OFDMA is to look at the
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bitrate/throughput loss and not to look at the number of dropped users, but it is
possible to drop users depending on the input set-up.)

4 | Selected system The user can choose to visualise either the victim or the interfering system which
has been simulated. When the user select the victim system, it is also possible to
see the position of the interferer

5 | Selected sector As in CDMA, selecte the beam of interest (for vixualisation purpose only)

6 | Calculated pathloss Raw parthloss for all the active links (i.e. active UE to ist serving BS)

7 Distance to first BS Distance from UE to its serving BS (first refer to cases where tri-sector is active)

8 | Effective Pathloss to Ext. Effective pathloss between all the victims and all the external interferers

interferer (all victims, all
interefers)

9 Effective pathloss, active | Effective pathloss between all the victims and there respective serving BSs. Results

links of the below equation for all the active links
effective_ pathloss(Tx, Rx) = max(pathloss — G;, —G,,, MCL)

10 | External interference — | iRSSpiocking fOr €ach of the victim UE interferered by each interferer

blocking (all victims — all
interferers)

11 | External interference — | iRSS,nwanted fOr €ach of the victim UE interferered by each interferer

unwanted (all victims — all
interferers)

12 | External interference - | Aggregate external interference iRSSyjcking fOr €ach of the victim UE. Sum over all

blocking (all victims) the interferers

13 | External interference - | Aggregate external interference iRSSy.wanted fOr each of the victim UE. Sum over all

unwanted (all victims) the interferers

14 | External interference, all | Sum of the iRSSpjocking aNd iIRSSynwanted @t each victim cell

cells

15 | Frequency mobiles Vector of the frequency of the UE (in UL) for each active link

16 | Inter System Interference Neei
Evaluate I, (j,k) = D PR (I,k)xeffective_ pathloss(UE, ,,BS )

I=11#]

17 | Rx power, active links Received power at the victim serving BS (UL) or active UE (DL) from its own system
(used for investigating the inter-system interference from other cells)

18 | Size of active list Size of active list

19 | Tx power external Tx power from the interferer

interferers
20 | Tx power, active users Tx power from its own system

Table 5: Output results for UL.

Note that for the position information (x,y) of the active UE details, all coordinates are always shown in the SEAMCAT
coordinate system which by definition either the WT or the victim reference cell in (0,0). Therefore, the position of the

elements of an interfering CDMA or OFDMA system is based on the victim reference cell and not

reference cell.

its "interna

# | item description

1 | Achieved SINR, active | Achieved SINR in the ref cell only
users (ref cell)

2 | Achieved SINR, active | Achieved SINR for the all system
users (all cells)

3 Achieved bitrate, active | Achieved bit rate for the all system

users (all cells)

Table 6: Output results for DL (the rest of the vectors are like for the UL).
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