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Exploring the gold mine of GSM

While 300 million to 500 million new users are added to the total number of GSM users in the world each 

year, the ARPU of most GSM operators is constantly declining. How can GSM operators solve this problem?
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SM is growing rapidly worldwide. As 
the number of GSM users continues to 
increase steadily and competition grows 
fiercer, most operators are spending 
much more time and money trying to 

expand their network capacity. Meantime however, 
most newly-added GSM users are low-end users, 
which results in a steadily decreasing ARPU. In order 
to increase revenues, operators are eagerly seeking 
effective ways to reduce TCO while at the same time 
ensuring service quality.

Transmission cost is the key

As GSM penetration has almost reached the 
saturation point in most developed areas, GSM is now 
expanding in less developed areas (emerging markets). 
In these areas, the telecom infrastructure is extremely 
underdeveloped and transmission equipment required 
for deploying a mobile network constitutes a very 
large investment, thus transmission becomes a big 
challenge.

Operators have noticed that, in a TCO model of 
the emerging market, the transmission cost represents 
a large portion of the total costs, and therefore, any 
savings that can be made in terms of the transmission 
cost is also a key to lowering the TCO of the mobile 

G
network. So what kind of measures and technologies 
should be adopted in order to lower the transmission 
costs of mobile carriers?

In general, an average of 30% of all the calls 
processed by a base station controller (BSC) is local 
calls. Billing analysis of China Mobile shows that the 
number of local calls amounts to about 50% in some 
areas. The number is even higher in Latin American 
and in some African countries. For example, billing 
analysis of an operator in Colombia shows that BSC 
local calls accounts for about 60% of all calls made.

Moreover, in some densely populated areas and 
in a few remote areas, most calls ( both for calling 
parties and the parties being called) are processed 
by an independent BSC, or by a group of BTSs. 
According to present GSM protocol, all calls must be 
switched by MSC, even when two parties are talking 
face to face. Thus operators have to pay expensive toll-
call transmission fees for local calls. So the question 
naturally arises, “Is there a solution to reduce the 
transmission fees for toll calls?”

The answer is clearly “yes”. During the 3GSM 
World Congress held in Barcelona in 2007, Huawei 
introduced its multi-level local switching solutions, 
which attracted great interest from various operators 
and some even regarded it as a revolution in the GSM 
field.

During the proceedings of the congress, Huawei 

• Single cabinet supports 512TRX /100K subscribers, including MGW and TC

• Reducing 60% long distance transmission and 50% footprint

Fig.1   Huawei’s combined BSC
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showed in detail its multi-level local switching 
solutions, which also included solutions such as 
combined BSC, BSC local switch, BTS group local 
switch, and BTS local switch. These creative solutions 
have gained recognition from operators worldwide.

Cost savings brought by 
creative solutions

Integrated BSC solution

The integrated BSC solution introduced by Huawei 
adopts some of the advantages associated with a 
highly integrated BSC, media gateway (MGW) and 
Transcoder (TC). In the solution, the BSC, MGW, 
and TC are built into one cabinet. This solution 
primarily applies to a local area where the number of 
subscribers is less than 100,000 and there is a high 
local call ratio.

The integrated BSC solution should meet the 
following conditions: The core network uses a mobile 
softswitch; the BSS and NSS in the entire network are 
provided by the same vendor.

If the preceding two conditions are met, then the 
solution may help operators save about 60% in their 
transmission cost, and another 50% in equipment 
space.

BSS local switching

The BSS local switching can be free from the core 
network. If the calls for 

calling parties and 
called parties 

belong to 

the same BSC/BTS, then the BSC will conduct local 
switching for the services.

In the BSS local switching, the BSC directly switches 
the subscriber data. Huawei’s BSS local switching is also 
transparent in relation to the core network, so it doesn’t 
require any modification of the core network.

In a normal GSM network, when BSC forwards 
calls to CN for the switching, all the voice calls should 
go through the TC, because the coding system used 
by GSM BSS and CN are different. Moreover, before 
voice calls reach the CN, TC needs to encode or decode 
the voice calls. In the BSS local switching, however, 
there is no need to encode or decode the voice calls, 
because the local call data is switched directly on local. 
Hence, Huawei’s BSS local switching solution is able 
to enhance the voice quality.

Huawei’s BSS local switching can reduce the 
transmission cost between the BSS and CN. Under 
special circumstances such as, at a grand ceremony of 
some kind, or in the case of a temporarily-expanded 
site, BSS local switching can help to provide temporary 
coverage or emergency communications, which will 
eventually reduce the use of transmission resources.

BTS group and BTS local switching

In the current GSM network, all the BTSs are 
connected to the BSC. If each BTS uses an independent 
link to connect to the BSC, then transmission efficiency 
is usually quite low, which is usually the case with a 
microwave or satellite network. In this instance, the 
HUB BTS solution will be able to help operators to 
overcome this problem.

In HUB BTS networking, several neighboring BTSs 
are connected to a HUB BTS, as the distance is shorter 
when comparing it to the connection to the BSC. Then 
the HUB BTS is connected to the BSC. This in turn 
will decrease the number of transmission links needed 
to connect each BTS to a BSC, and thus, will lead to 
a reduction of more than 20% in the transmission 
resource on Ater and Abis interfaces.

BTS group can also be used to achieve local 
switching. The BTS group switches the voice traffic 
of the calls that are initiated between the BTS and 
the HUB BTS. In areas where there is insufficient 
transmission equipment such as, in a desert, on isolated 
islands, in mining districts, or in oil fields, it is ideal 
for the implementation of BTS local switching or the 
HUB BTS.

According to recent statistics, if Huawei’s BTS local 
switching is used in areas where 600TRX is deployed, 
then up to US$850,000 can be saved in one year. 
Hence, this solution can effectively be used to help 
operators to realize profit earning more quickly. 
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