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3.6 Concentric Cell Technology

3.6.1 Co

ncept

In the GSM network, concentric cell technology is used to divide the senice area into two
parts: overlay and underlay. In essence, the concentric cell technology concems channel
allocation and handover. When combining this technology with various frequency planning
technologies, you can both expand network capacity and improve network quality.

The underlay cowvers the traditional cells, and the owerlay cowers the areas near the base
station. Generally, 4 x 3 frequency reuse pattem is used for the underlay. For overlay, the
frequency reuse pattems, such as 3 x 3, 2x 3, or 1 x 3, are used. Therefore, all carriers
can be divided into two groups, one for underlay, and the other one for overlay. The overlay
and underlay share the same base station address, one set of antenna feeder system, and
one BCCH, so you must set the BCCH on the underlay.

If the capacity of the overlay is great, you can group the channel numbers according to
Table below.

In this case, the overlay has more channel numbers, which is beneficial for the base
station to absorb nearby traffic volume.

Channel number grouping for 6MHz bandwidth concentric cell (@)

Logical
channel

Channel number

Underlay|
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66|67(68(69|70|71(72[73|74|75|76(77
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If traffic volume is evenly distributed, you can enhance the underlay capacity through
grouping the channel numbers according to Table below.

In this case, the underlay can absorb more traffic volume.

Channel number grouping for 6MHz bandwidth concentric cell (b)
Logical Channel number
channel
U“éjr)'ay 66|67|68|69|7071|72|73|74|75|76|77|78|79|80|81|82|83 8485|8687 (88|89
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90(91(92(93(94 (95

3.6.2 General Underlay Overlay

General underlay overlay (GUO) aims to restrict the intra-frequency interference. To realize
this purpose, you can reduce the overlay cowerage area. That is, if the transmit power of
the owerlay carmiers is lower than that of the underlay carriers, the coverage area of the
owerlay is smaller than that of the underlay.

The handover between the overlay and underlay is related to the receiving level of the MS
and the TA (timing advance) from the MS to the base station. You should allocate the


http://2g3g.blogspot.com/
http://depositfiles.com/files/zsxl7kqoq
http://www.tak.ru
http://z410.takru.com/click.php?key=1556154156112510440020046818114674280210137094423
http://z410.takru.com/click.php?key=1681154164412510440020045216030465367876645854632
http://z410.takru.com/click.php?key=1680154164412510440020047443104817522224061295901
http://z410.takru.com/click.php?key=1679154164212510440020048722523037534163262483473
http://z410.takru.com/click.php?key=1677154164312510440020041398060719720839581156524
http://z410.takru.com/click.php?key=1680154164412510440020042617656319717428980810309
http://z410.takru.com/click.php?key=1682153164512510440020043780359621930732202146878
http://z410.takru.com/click.php?key=1681154164412510440020044431144226426254651695091
http://z410.takru.com/click.php?key=1681153164412510440020045326886481988486307917226
http://z410.takru.com/click.php?key=1682154160512510440020048476996707511434960219183
javascript:void(0)
http://2g3g.blogspot.com/search?updated-min=2009-01-01T00%3A00%3A00-08%3A00&updated-max=2010-01-01T00%3A00%3A00-08%3A00&max-results=50
javascript:void(0)
http://2g3g.blogspot.com/2009_10_01_archive.html
javascript:void(0)
http://2g3g.blogspot.com/2009_09_01_archive.html
http://2g3g.blogspot.com/2009/09/3_8261.html
http://2g3g.blogspot.com/2009/09/3_4088.html
http://2g3g.blogspot.com/2009/09/3_7629.html
http://2g3g.blogspot.com/2009/09/3_2694.html
http://2g3g.blogspot.com/2009/09/3_9717.html
http://2g3g.blogspot.com/2009/09/3.html
http://2g3g.blogspot.com/2009/09/3-gsm-frequency-planning-3.html
http://2g3g.blogspot.com/2009/09/2_3035.html
http://2g3g.blogspot.com/2009/09/2_4378.html
http://2g3g.blogspot.com/2009/09/2_1221.html
http://2g3g.blogspot.com/2009/09/2_04.html
http://2g3g.blogspot.com/2009/09/2_6173.html
http://2g3g.blogspot.com/2009/09/2_7728.html
http://2g3g.blogspot.com/2009/09/2_658.html
http://2g3g.blogspot.com/2009/09/2_7517.html
http://2g3g.blogspot.com/2009/09/2_6922.html
http://2g3g.blogspot.com/2009/09/2_2239.html
http://2g3g.blogspot.com/2009/09/2_03.html
http://2g3g.blogspot.com/2009/09/2.html
http://2g3g.blogspot.com/2009/09/2-gsm-radio-network-planning-2.html
http://2g3g.blogspot.com/2009/09/1_3081.html
http://2g3g.blogspot.com/2009/09/1_4551.html
http://2g3g.blogspot.com/2009/09/1_4644.html
http://2g3g.blogspot.com/2009/09/1_6770.html
http://2g3g.blogspot.com/2009/09/1_5546.html
http://2g3g.blogspot.com/2009/09/1_6717.html
http://2g3g.blogspot.com/2009/09/1_9906.html
http://2g3g.blogspot.com/2009/09/1_1144.html
http://2g3g.blogspot.com/2009/09/1_1063.html
http://2g3g.blogspot.com/2009/09/1_02.html
http://2g3g.blogspot.com/2009/09/1_6292.html
http://2g3g.blogspot.com/2009/09/1_6802.html
http://2g3g.blogspot.com/2009/09/1_4543.html
http://2g3g.blogspot.com/2009/09/1_387.html
http://2g3g.blogspot.com/2009/09/1_1340.html
http://2g3g.blogspot.com/2009/09/1_3337.html
http://2g3g.blogspot.com/2009/09/gsm-principles-and-call-flow-1.html
http://2g3g.blogspot.com/2009/09/1_01.html
http://2g3g.blogspot.com/2009/09/1.html

T2y
185

136
il

a4
11

a4
11

a1
1]

(=1

o 3
— &

o)l — |

2 0

channel numbers (such as BCCH number) with looser frequency reuse aggressiveness to
the MSs in the underlay. For the MSs in the owerlay, you should allocate the channel
numbers with aggressive frequency reuse to them. In this case, you can expand the
network capacity by using aggressive frequency reuse pattem in overlay.

For general underlay owerlay, the cowverage area of the underlay is inconsistent with that of
the owerlay, so problems conceming traffic and handower control are often caused. The
general underlay owerlay is applicable to the areas near the base station where the traffic is
concentrated. The more concentrated the traffic near the base station, the more apparent
the effect of capacity expansion is. However, the transmit power of the cariers in the
owerlay is low, so it is hard for the base station to absorb indoor traffic volume. In this case,
when the traffic volume is evenly distributed, the general underlay owverlay has little effect on
capacity expansion.

3.6.3 Intelligent Underlay Overlay

Intelligent underlay owerlay (IUO) technology can ensure that the coverage areas of call
carriers are the same. For an IUO, the transmit power of the carriers in the underlay and
owerlay is the same.

In an IUQ, the frequencies of a base station are divided into two layers: one is regular
layer, and the other one is supper layer. At the regular layer, the frequency reuse distance
is large, so you can use looser frequency reuse pattem, such as 4 x 3 frequency reuse
pattem. At the supper layer, the frequency reuse distance is relatively small, so you can
use aggressive frequency reuse pattems, such as 2 x 3 and 1 x 3 frequency reuse pattem.

In an IUQ, the interference at the supper layer is great, so designated equipments and
handover algorithms on C/I must be provided.

In an IUQO, the conwersation is first established at the supper layer, and then the BSC
monitors the C/I of the channels at the supper layer without any stop. If the C/l is greater
than the Good C/I Threshold, the conversation seizes a channel at the supper layer. If the
Cllis smaller than the Bad C/I Threshold, the conwersation seizes a channel at the regular
layer. In addition, you can control the traffic volume at the supper layer and the regular
layer by adjusting the handover threshold.

For an IUO, the transmit power of the cariers at the regular layer is the same as that at
the supper layer, so the network can absorb the traffic flexibly, which is beneficial for the
expansion for actual network capacity.

If the IUO technology is used, you must add the functions, including the estimation of
intra-frequency protection C/I for downlink channels and the handover algorithms related to
IUQ, to the system.

3.6.4 Characteristics of Concentric Cell Technology

The characteristics of concentric cell technology are listed below:

e Any change of the network structure is unnecessary.

e  Special software and designated algorithms on channel allocation and handover
are needed.

e The system has no special requirement on hardware.

e GUO s applicable to the areas near the base station where the traffic is
concentrated.

e The owerlay cowerage of the GUO is small, so the intra-frequency reuse
attenuation factor () is great, which increases interference in the network.

e The transmit power of the overlay carriers in the GUO is low, so it is hard for the
carriers to absorb indoor traffic.

e  The transmit power of the underlay cariers in the GUO is the same, so the
carriers can absorb indoor traffic, which contributes to network capacity expansion
and good conwersation quality.

For the comparison between the GUO and IUO, see Table:
A comparison between GUO and IUO.

Cowerage Frequency Transmit I(;ggir:::ell Hand_over
area reuse pattem power allocation algorithm
Underlay | 4x3 High BCCHTCH | Poverd
GUO Distance
Overlay 3x3/2x3/1x3 | Low TCH
e Underlay 4x3 Same BCCH/TCH (@]
Owerlay 3x32x3/1x3 | Same TCH
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