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1. Introduction

In previous meetings the issue related to mixederadeployment of CS cells has been considerefP]1]This issue
has been raised also in RAN2, which has sent ato IFRAN4 [3] asking WG4 view on the issue for bofhiH.and
UTRA. In this contribution we evaluate the perfomoa of UTRA Ec/lo based triggering for handling tressible
interference issues in mixed carrier CSG deployraedtnon-allowed cells. These results are compatatthose in
[4], which were using similar simulation assumpspjust for LTE.

2. System simulation assumptions

This study has been performed using a fully dynainie driven HSDPA system simulator. We have useftbE
measurements for evaluating the best cell and &kimg the actual cell selection and cell reselectiecisions. In the
simulations the UE makes Ec/lo measurements weblgiined period (“measurement interval”). The aibel
measurement results are then non-coherently aviage a predefined sliding window (“measurememtqa). It is
also assumed that cells are automatically detdntedE, thus no cell search procedure is modelled.

These studies have been done in a combined madéosC&nario with one frequency layers presentedguaré 1. All
users are located inside an active macro areahvihgituated in the middle of three sites witlataf 6 macro cells
(area border indicated with dotted line in Figuyelsers are able to connect only to the grey dedlicated in the
figure. The surrounding white macro cells are fietars, i.e. they only create same kind of intenfiee as middle 6
cells and a UE cannot do cell selection or resieledd them.

Inside the active macro area there are 37 buildiaging uniform separation to their neighbouringdings. UEs
created to the surrounding macro area can entbetbuildings and exit from them. The layout ofteacilding is
depicted in Figure 2. The building walls do nottries users’ mobility but they do affect the sigpabpagation. A CSG
cell with isotropic antenna is created in the meédadil each building. The macro and CSG parameterpraisented in
Table 1 in annex.

Although these simulations are used to evaluateriddde performance, all UEs are receiving one piguke2.56
seconds to have an estimate for the Signal-tofaremce-and-Noise-Ratio (SINR) UE would have in dbmk when
starting a call.
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3. Simulation results

In this section we present the simulation resultgtie scenario described in previous section.GF&6 cells 15 dBm
maximum transmission power is used and CSG cells taarying load with average 50% resource utilaati

In these simulations different Ec/lo thresholdsused to trigger inter-frequency re-selection t@do priority
frequency layer. So if UE measured Ec/lo is loviramt given threshold inter-frequency re-selectioniitated for that
UE. Then HS-DSCH SINR is gathered for users whaaiaron high priority frequency layer. Simulated I&c/
thresholds are -3, -6, -9, -12, -15 and -18 dB.

3.1 All users

HS-DSCH SINR for Macro scenario and combined MaC&%5 scenario is presented in Figure 3 when intagtency
re-selections are not used. Degradation of SINResatlue to CSG cell interference is clearly visiblease of
combined Macro-CSG scenario.

Figure 4 shows the probability of inter-frequeneyselectionr from higher priority layer to loweiigity frequency
layer for different Ec/lo thresholds. When Ec/loeg$hold is lowered, the inter-frequency re-selectimbability
decreases clearly . The effect of CSG cells idlesas inter-frequency re-selection probabilitgambined Macro-
CSG scenario is higher than in Macro scenario alitsimulated thresholds. Also the difference imte of inter-
frequency re-selection probability between Macmnseio and combined Macro-CSG scenario increases &hb/lo
threshold is lowered.
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Figure 3. HS-DSCH SINR for Macro scenario and Figure 4. Probability of inter-frequency re-selecton
combined Macro-CSG scenario for different Ec/lo thresholds

Figure 5 and Figure 6 show HS-DSCH SINR CDF forsiseho will remain on high priority frequency layierMacro
scenario and combined in Macro-CSG scenario, qooredingly. When Ec/lo threshold is lowered SINRues for
users on high priority frequency layer decreaséispagh with simulated Ec/lo thresholds low SINRues are clearly
removed as less than 4 % of the SINR values amb@IdB in Macro scenario and less than 8 % in doetbMacro-
CSG scenario.
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Figure 5. HS-DSCH SINR for user that will remain on  Figure 6. HS-DSCH SINR for user that will remain on
high priority frequency layer in Macro scenario high priority frequency layer in combined Macro-CSG
scenario

Figure 7 shows CDF of Macro NodeB transmit powerMacro scenario and combined Macro-CSG scenarazriv
cell loading remains at quite low level and 80 %haf time Macro NodeBs are only transmitting pdatl associated
DCH. In Macro-CSG cases, there is more interfereheeto the presence of the CSG cells, which caamsmewhat
more macro transmit power usage even though minimponver (i.e. pilot + associated DCH) is still ugedabout 80%
of time (compared to the 95% of time without theGC&lls). The increase in transmit power is mostlysed by users
who are located indoors, close to the CSG cells.
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Figure 7. NodeB transmit power for Macro scenario
and combined Macro-CSG scenario

3.2 Indoor users only

HS-DSCH SINR for indoor users is presented in Fedlievhen inter-frequency re-selection triggeringas used.
Indoor users suffer from higher interference fro®GCcells and when inter-frequency re-selectiorggiing is used re-
selection probability is over 80 % for all simuldt&c/lo thresholds as shown in Figure 9.
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Figure 8. HS-DSCH SINR for Macro scenario and Figure 9. Probability of inter-frequency re-selecton
combined Macro-CSG scenario for different Ec/lo thresholds

Figure 10 and Figure 11 show CDF of HS-DSCH SINkhwlifferent Ec/lo thresholds for users who renm@irhigh
priority frequency layer. In case of combined Ma@®8G scenario (Figure 11) most of the users aresghtw lower
priority frequency layer, especially with highest/I6 thresholds. For the lower simulated Ec/lo shiads £ -9dB) the
HS-DSCH SINRs are worse, with over 30% probabiiftyraving worse SNR than 0dB.
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Figure 10. HS-DSCH SINR for user that will remain Figure 11. HS-DSCH SINR for user that will remain
on high priority frequency layer in Macro scenario on high priority frequency layer in combined Macro-
CSG scenario

Figure 12 shows CDF of Macro NodeB transmit poveeilacro scenario and combined Macro-CSG scenlslidaro
cell loading remains at quite low level for Macesario, but for combined Macro-CSG transmit povesesclearly
higher due to additional CSG interference. Comp#éwdtie transmit power statistics in Section 3. krmehusers were
located in both indoors and outdoors, the interfeeefrom (non allowed) CSG cells leads to highengmission
powers from the macro cells especially to indo@rsisDue to the higher average transmission power fnacro cells
the observed interference is more stable in Ma@®&Gcenario, thus variations in Ec/lo should beiced.
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Figure 12. NodeB transmit power for Macro scenario
and combined Macro-CSG scenario

4. Conclusions

In this contribution we have evaluated the effemtiess of Ec/lo based re-selection triggering agairerference
raising from non allowed CSG cells in mixed depleyrhscenario. It would seem that the Ec/lo basgdering is able
to detect most of the cases where strong interferélom non-allowed CSG is present if the threshekkt high
enough.



As UTRA networks are already extensively deploybdre may be some risks associated with retunie @ifumin
suitability thresholds in macro cells from their@nt settings, which has been based on experieyarsd with
coordinated and planned networks. Thus, if it isnihthat Q.amin N€€dS to be increased to ensure satisfactory
performance for indoor users in the presence ofalloed CSG cells, this may also lead to a redudti the 3G
coverage for users who are not in the vicinity ofi allowed CSG cells.

For this reason, we believe that there couldlséilsome benefit in providing an additional mecharspecifically
targeted to mitigating non allowed CSG interfererioeexample similar to proposals which have beamsidered for
E-UTRA. We would welcome operator feedback on thksrseen by them in modifying,Qmin in existing commercial
networks, and whether they would see benefits étifging a complimentary mitigation procedure whioight reduce
the need to adjustfdmin
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Annex

A.1 Parameters

Table 1. Key simulation parameters

Feature/Parameter Value/Description
Operation Bandwidth 5 MHz
TTI 2 ms
Number of slots per TTI 3
Simulations Scenario Combined macro-CSG scengrio cdils

(18 macro cells and 37 CSG cells)

Macro cell ISD 933 m

Antenna pattern Macro cells: 70-degree sectoreaimbe

CSG cells: Omni directional antennag

Max Tx Power Macro cell 43 dBm




CSG cell 15 dBm
Pilot Power Macro cell 33 dBm
CSG cell 4 dBm
HS-DSCH Power 70 % of Max Tx Power
HS-SCCH Power controlled following DCH power
with offset,
Max 10% of total Tx power
Distance-dependent path loss Outdoor 128.1 + 3fbid
Distance-dependent path loss Indoor 37+ 3000g 1 () + 3 Ky Ly

ky is number of penetrated wall ang, [
is wall loss (5 dB)

Shadowing standard deviation

8 dB
Shadowing correlation distance 50m
Shadowing correl_ation between 1.0
macro sites
Shadowing correlation between 0.5

macro cells

Multipath delay profile

Modified Vehicular A betwa outdoor
UE and macro cell, Modified Pedestrign
A between indoor UE and CSG cel

UE Speed

3 kmh

Receiver

1RX Rake

Ec/lo Measurement

Measurement Interval

Measurement Period

1.28 s in idle mode

2 measurement samples




