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Background

On 11 September 2002, the fixed and mobile telecommunications
networks experienced serious congestion in the first few hours after the public
announcement from the Hong Kong Observatory (HKO) of the imminent issue
of the No 8 typhoon signal.  At the meeting of the Panel on 17 September
2002, the Office of the Telecommunications Authority (OFTA) explained to
Members the Government’s current requirements for fixed and mobile
telecommunications operators on their network capacities and the existing
emergency arrangements, and undertook to study measures to be taken to
improve the situation in future.

2. This paper briefs Members about the results of the review and the
recommended measures to be taken to ease telephone traffic congestion and
reduce traffic demand in similar situations in future.

The Review

3 OFTA has asked the major fixed network operators and all mobile
network operators to provide detailed information on:

 emergency call handling
 the network statistics relating to the critical hours on 11

September 2002
 priority arrangements, if any
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 network management actions taken on 11 September 2002
 capacity and interconnection design arrangements.

OFTA has also engaged Ovum as consultant to study and compare the technical
capacity, performance and capability of local fixed and mobile networks with
the international best practices under severe weather conditions.

4. On network capacity, generally speaking, the total capacity of a
telecommunications network is determined by its capability to handle call
traffic during busy hour and the spare capacity available to handle unexpected
surge in traffic.  The capability to handle the busy hour call traffic is measured
most commonly as the Grade of Service (GoS), which is the probability of a
call being blocked by lack of network capacity in the busy hour.  According to
the information supplied by the operators, the fixed networks in Hong Kong are
designed to a 0.5 – 1.0% GoS, whilst mobile networks are designed to a 5% or
better GoS.  Ovum has compared these figures with international standards
and design practice in other countries as follows:

Organisation / Country GoS for Fixed Network GoS for Mobile Network
Recommended by ITU-T1 2% 5 – 10%
Australia 0.2 – 1.0% 5 – 10%
Ireland 0.5% not available
Switzerland 1% not available
United Kingdom 0.8% not available

It can be seen that the design targets of the networks in Hong Kong are better
than those recommended by the ITU-T and are commensurate with the design
practice in other countries.

5. The operators also provided information on spare capacity of their
networks, which is in the order of 20% for both fixed and mobile networks.
Ovum has advised that a figure of 10% to 30% would be typical and the
networks in Hong Kong are dimensioned in accordance with accepted
international best practice.

6. Ovum concludes that there are no fundamental shortcomings in the
design of the networks in Hong Kong, which are designed in accordance with

                                                
1 The Telecommunication Sector of International Telecommunication Union.



international best practice.  Records from the operators indicated that the call
attempts on 11 September 2002 went up to as high as six times the level of a
normal day after the announcement of the Pre-8 typhoon message (ie No 8
signal would be issued within two hours).  Ovum recognises that even with
better management, the networks would not have been able to satisfy all the
public’s demand for communications under the circumstances that prevailed on
that day.

7. The consultant has however identified some areas of improvement in
respect of traffic management and recommended steps that should be taken by
the operators to improve the traffic management of their respective networks in
emergency or severe weather conditions in future.  The operators are also
advised to develop closer coordination among their network management
centres.  OFTA will adopt the consultant’s advice and coordinate with the
fixed and mobile network operators to implement the measures to enhance
the telephone handling capacity and capabilities of the telecommunications
networks in emergency situations.

Measures to Ease Congestion and Reduce Demands

8. Despite the fact that the design of telecommunications networks of
Hong Kong are commensurate with international standards and practices, there
is a need to consider measures which would reduce the traffic demand and ease
the burden on telecommunications networks during severe weather conditions.
In this connection, OFTA has held discussions with other frontline Government
departments, including the Hong Kong Observatory (HKO), Education
Department (ED), Information Services Department (ISD), Police and Security
Bureau (SB), which all have a role to play in severe weather conditions, on
measures that can be taken to ease telephone traffic congestion and reduce
traffic demand in similar situations in future.  OFTA sets out below the
measures that are recommended to be adopted:

 Priority access arrangements to fixed networks will be
maintained for agencies (such as the police) that are likely to
be involved in an emergency and also government officers and
other personnel with genuine need;



 HKO offers to issue an Alert Message to a designated focal
point assigned by OFTA for automatic onward dissemination
to telecommunications operators to enable the operators to
take necessary precautionary measures to handle possible
upsurge of telephone traffic in anticipation of any probable
issue of Pre-8 typhoon message.

 The Government agencies should explore the use of
communications means other than through normal telephone
lines to facilitate liaison among themselves during emergency
situations.

 ED and HKO have reached a consensus to synchronize ED’s
announcement on closure of schools with that of HKO on the
issue of Pre-8 typhoon message.

 The public will be encouraged to consider using alternative
advanced telecommunications facilities for communications.

 Publicity programmes will be devised to educate the public on
how to make best use of telecommunications facilities.

 If there is severe telephone congestion on a particular hour of
a day, special messages may be broadcast on TV and radio to
advise the public to make fewer telephone calls to ease the
burden on the telephone networks.

9. Annexed to this Paper is a report prepared by OFTA setting out in
detail the findings of the review of telephone network congestion on 11
September 2002 and the recommended measures to ease telephone network
congestion and reduce traffic demand in severe weather conditions.  The
report prepared by Ovum is appendixed to the OFTA’s report.

Way Forward

10. OFTA will coordinate with the fixed and mobile network operators to
implement the measures recommended by Ovum to improve traffic



management of the networks.  OFTA will also liaise with other government
departments to implement the recommended measures to ease telephone traffic
congestion and reduce traffic demands on similar occasions in future.

Office of the Telecommunications Authority
3 January 2003



Annex

Report on the Findings of the Review of
Telephone Network Congestion on 11 September 2002 and

Recommended Measures to Ease Telephone Network Congestion and
Reduce Traffic Demand in Severe Weather Conditions

Background

On 11 September 2002, the fixed and mobile telecommunications
networks experienced serious congestion in the first few hours after the public
announcement from the Hong Kong Observatory (HKO) of the imminent issue
of the No 8 typhoon signal (Pre-8 typhoon message).  In a paper prepared by
the Office of Telecommunications Authority (OFTA) for the Legislative
Council Panel on Information Technology and Broadcasting dated 16
September 2002, the Director General of Telecommunications has stated that
he would conduct a review to look for areas for improvement to ensure that the
public telecommunications networks of Hong Kong are well equipped to cope
with the existing and future demands of our community.

2. The review is completed and this report examines the findings and
recommends measures to be taken to ease telephone network congestion and
reduce traffic demand on the telecommunications networks during severe
weather conditions, such as when Hong Kong is under the threat of tropical
cyclones.

The Sequence of Events on 11 September 2002

3. The following is a sequence of events in relation to notifications given
to OFTA and the public on 11 September 2002:

Time From To Message
1145 HKO Public (via radio

and TV, HKO’s
website, HKO’s
telephone

Pre-8 typhoon message was
issued (ie No 8 Signal would
be issued within two hours)



answering
systems)

1146 HKO Information
Services
Department
(ISD) (by leased
telephone line)

No 8 Signal would be issued
within two hours

1149 ISD OFTA (by
telephone)

No 8 typhoon signal would be
issued within two hours

1205 Education
Department
(ED)

Public (by
issuing press
release and
announcement
on radio/TV via
ISD)

All schools would be
suspended.

4. Upon receipt of the notification from the ISD, OFTA followed the
procedure given in the “Guideline for the Dissemination of
Telecommunications Network Congestion Warning” to alert major
telecommunications operators of any possible network congestion, and
requested them to take necessary precautionary actions.  However, by that
time, the upsurge in traffic had already commenced.  In the study of the
incident, OFTA received from operators detailed breakdown of traffic
information.  The total number of call attempts for fixed and mobile networks
within the first two hours from 1100 hours on 11 September 2002 are given
below:

Time Total number
of call attempts

made to all
fixed networks

Compared to
the average
normal peak

hour

Total number
of call attempts

made to all
mobile

networks

Compared to
the average
normal peak

hour

1100 – 1200 8.7 million 1.24 times 4.5 million 0.91 times
1200 – 1300 33 million 4.8 times 13 million 2.8 times

It was recorded that, during 1200 hours to 1300 hours, the peak hour call
attempts1 handled by the PCCW-HKT Telephone Limited (PCCW-HKTC)’s
network had reached a peak of 6 times of the average normal peak hour call

                                                
1 A call attempt is an attempt by the caller to establish a connection to the called party.  The
handling of a call attempt consumes processing resources in the switches of the public telephone
network.  The public telephone network is designed to handle a specified number of call attempts
during the peak hour (peak hour call attempts)



attempts while some individual mobile networks had also experienced up to 4
times of the normal level.  The sudden upsurge of the telephone traffic
exceeded the maximum handling capacities of both fixed and mobile networks.

Findings on Network Capabilities and Management of Telephone
Congestion

5. In a study prepared by Ovum (appendixed to this Report), the
consultant engaged by OFTA, Ovum concluded that there are no fundamental
shortcomings in the design of the networks in Hong Kong, which are designed
in accordance with international best practice.  The grade of services of the
network in Hong Kong is comparable with that of the networks in other
developed economies.  They have adequate capacity to handle normally
encountered upsurge of telephone traffic.  However, it is impossible for these
networks and indeed any other adequately designed networks to handle an
upsurge of call attempts of the level encountered on 11 September 2002.
However, the consultant has identified some areas of improvement in respect of
traffic management at times of emergency.  They include the following:

 to control call attempts at the point where they first encounter
congestion so as to make optimum use of the network capacity;

 to improve the exchange of information and coordination among
the network management centres of the operators, so as to enable
a network operator that is experiencing problems to ask other
network operators to reduce the call attempts across the
interconnection links;

 to give a 15-minute notice to allow operators sufficient time to
implement the necessary measures.

6. The events on 11 September 2002 also resulted in an increased
number of calls to the “999” Emergency Reporting Centres.  But according to
the Police there were no signs of irregularities on the “999” system between
1200 hours and 1459 hours.  However Ovum has recommended that further
enhancement is possible in the following areas:



 all agencies that are likely to be involved in an emergency should
have priority access to the fixed networks;

 as far as possible a consistent approach should be taken by all
operators in routing emergency calls.

7. Currently, emergency calls originated from other networks are routed
through PCCW-HKTC’s network before reaching the “999” Emergency
Reporting Centres.  Some but not all operators have dedicated routes for
connection with PCCW-HKTC.  Although there was no problem experienced
in the incident of 11 September 2002, OFTA agrees with the consultant that in
order to further enhance the “999” traffic flow, a consistent approach is
necessary and operators should deploy dedicated trunks for conveying
emergency calls to the network of PCCW-HKTC.  In the longer term
consideration should be given to studying whether emergency calls originated
from mobile phones should be routed through additional alternative paths to
reach the “999” Emergency Reporting Centres.

8. OFTA has considered the findings and recommendations of the
consultant and agrees to adopt the proposed measures to enhance the telephone
handling capability and capacities of the telecommunications networks in
emergency situations (Recommendation 1).  These measures will be
implemented well before the start of the next typhoon season.  OFTA also
recommends to maintain priority access arrangements to fixed networks for
agencies (such as the police) that are likely to be involved in an emergency, as
well as government officers and other personnel with genuine need.
(Recommendation 2)

Alert Messages to OFTA and Operators

9. PCCW-HKTC is the major fixed telecommunications operator in
Hong Kong and has provided details on its network and traffic conditions
during the initial hours from before noon on 11 September 2002.  PCCW-
HKTC submitted that a 10-minute notice before HKO issues the Pre-8 typhoon
message to the public would be necessary to enable it to implement the
network management measures to better handle sudden traffic surge.  In
Ovum’s report, the consultant, after considering the situations of various



networks, suggests that a 15-minute notice ahead of the issue of Pre-8 typhoon
message would allow fixed and mobile operators sufficient time to initiate
necessary network management measures.

10. Taking into account the concerns of PCCW-HKTC and the
recommendation of Ovum, OFTA considers there is room to improve the
timing of notifications to the frontline Government agencies and essential
public services providers before the issue of the Pre-8 typhoon message.  To
address this information need, HKO offers to issue a message to OFTA to serve
as an early alert for a probable issue of Pre-8 typhoon message (Alert Message).
The Alert Message will be sent directly from HKO to one designated focal
point, assigned by OFTA, for automatic onward dissemination to
telecommunications operators to allow them sufficient lead time to take
precautionary actions against any likely telephone traffic upsurge.
(Recommendation 3)

Means of Notifications among Government Agencies

11. It was reported that some communications among HKO, ISD and ED
were affected by the congestion in the telephone systems.  To ensure that the
Alert Message and any subsequent related messages can be disseminated to the
frontline Government agencies without disruption and to facilitate subsequent
liaison among the agencies during emergency situations, OFTA recommends
and these agencies agree that they shall explore the use of communications
means other than through normal telephone lines. (Recommendation 4)

School Suspension Notice

12. We notice that 11 September 2002 was a school day, and the Pre-8
typhoon message was issued before noon time.  The timing clashed with the
midday rush hours during which the morning class students were soon to end
their school, and afternoon class students might already be on their way to
school.  Parents were anxious to get in touch with the schools and their
children regarding school closure arrangements.

13. For comparison purpose, telephone operators were asked to supply to



OFTA telephone traffic statistics relating to similar previous events.  There
were two incidents of typhoon signal No 8 hoisted in 2001.  The first one was
between 1930 hours on 5 July 2001 to 1340 hours on 6 July 2001, and the other
one between 0030 hours to 1940 hours on 25 July 2001.  There was also a
black rain storm warning signal issued at 2245 hours on 1 September 2001.
On all these occasions, there was no network congestion or failure reported to
OFTA2.  It is noted that the typhoon signals were all issued in the evening or
at night.  And in the first two cases, the schools were still on summer
vacation.

14. Recognising that communications among parents, children and
schools potentially make up a significant proportion of telephone calls in
severe weather situations, OFTA considers that there is room to improve the
timing of issuing school suspension notice.  OFTA noticed that on 18 October
2002 there was an announcement of red rain warning at 1035 hours.  ED
made an announcement to close the afternoon school at 1040 hours.  In this
case the announcement was made 5 minutes after that of HKO’s.  Records of
telephone operators indicated that there was no surge of call attempts.  OFTA
believes that the short time gap between the two announcements was the main
reason for not causing upsurge of telephone calls.  OFTA reports that HKO
and ED have reached a consensus to synchronize ED’s announcement on
closure of schools with that of HKO on the issue of Pre-8 typhoon message.
OFTA welcomes the new arrangement and expects if the school closure
arrangement is announced simultaneously with the Pre-8 typhoon message, the
number of call demands will reduce, and a lesser burden will be imposed on the
telecommunications networks. (Recommendation 5)

Use of Alternative Telecommunications Facilities

15. The reports submitted by the network operators show that on 11
September 2002, the public relied heavily on the voice channels of the fixed
and mobile networks to communicate with each other.  It was the networks
that carried voice traffic that experienced serious congestion.  For example, as
section 5.7 of the report of Ovum shows, although the mobile operators

                                                
2 For details please refer to “A Note on Previous Cases of Telephone Traffic Congestion due to
Typhoon or Heavy Rain” dated 5 November 2002 prepared by OFTA for the information of Legislative
Council Panel on Information Technology and Broadcasting.



reported an increase in short message service (SMS) traffic when compared to
normal peak day loads, the increase was not as dramatic as the increase in
telephone calls attempts, and the increase in traffic was well within the capacity
of the SMS systems.

16. Hong Kong has developed an advanced telecommunications
infrastructure.  Household penetration for connection to the broadband
networks has reached 40% and is increasing.  As for the mobile networks,
inter-operator SMS was available from December 2001, allowing customers of
different networks to send short messages to each other.  During the critical
hours on 11 September 2002, these alternative network facilities were not
utilised to their fullest extent.  OFTA considers that the public should be
encouraged to employ non-voice alternative facilities for communications in
emergency situations wherever possible.  The following two paragraphs give
some precise recommendations from OFTA.  (Recommendation 6)

17. SMS, e-mail or web service of Internet has the characteristic of being
able to disseminate a single message to multiple parties.    Thus, OFTA
recommends that schools and organisations that need to dispatch identical
notices or broadcast announcements in emergency conditions to consider
making use of non-voice alternative means for notification, by developing an e-
mail or SMS contact list, and posting messages on website.

18. OFTA is aware that on 11 September 2002, some restaurants and
shops experienced difficulties in getting connected with credit card centres to
obtain validation codes for customer purchases by credit cards.  The reason
was that some connections to the card centres were through voice telephone
lines.  Major banks and financial institutions have already used dedicated lines
or data networks and did not experience any problem caused by the congestion.
OFTA recommends that sizeable restaurants and shops may consider
establishing connection with card centres by dedicated lines or data networks to
improve the situation during telephone traffic congestion.

Efficient and Proper Use of Resources

19. Our recommendations are not intended to dissuade the public from
using the voice channels for communications in emergency situations.



Nonetheless, OFTA would like to highlight the fact that all network facilities
have their capacity limits.  There was evidently an over reliance on the
network facilities for voice communications on 11 September 2002.  As
pointed out in the Ovum’s report, even with better management, the networks
would not have been able to satisfy all the public’s demand for
communications under the circumstances that prevailed on that day.  Thus,
OFTA would encourage the public that, wherever the circumstances allow, they
should consider using alternative means for communications.  With more
telephone traffic diverted to the alternative facilities, there can be more
efficient and balanced use of the available resources, and the burden on the
voice channels of the fixed and mobile networks can be reduced.

20. Further, the public should be advised how to make best use of the
telecommunications networks in times of emergency and congestion.  In
addition to encouraging them to use alternative means of communications,
OFTA would adopt the suggestions made in the Ovum’s report that the public
should be educated to:

 limit the number of calls to those that are essential;

 keep the calls short;

 avoid making frequent call attempts. (For fixed line telephones,
they should wait for dial tones rather than immediately hang up
and re-dial.  For mobile phones, they should wait a while before
pressing the “redial” button.)

These measures will also help ease the demand on the networks.
(Recommendation 7)

Publicity

21. Advice to the public and concerned institutions (such as schools) on
how to make best use of the telecommunications networks in times of
emergency, severe weather conditions and congestion will be included in
OFTA’s publicity plans and programmes.  Further, during severe weather
situations, such as when HKO has issued a Pre-8 typhoon message, and if the



operators report that their systems are severely congested, OFTA will consider
whether special messages should be broadcast on TV and radio to advise the
public that the telephone system is congested and that they should try making
only important calls and keeping the calls short. (Recommendation 8)

Summary of Measures to be Taken

22. In summary, to improve the traffic handling capability and capacities
of the telecommunications network operators, reduce the traffic demand, and
ease the burden on telecommunications networks during severe weather
conditions, the following measures will be taken:

 OFTA will co-ordinate with the fixed and mobile network
operators to implement the measures to enhance the telephone
handling capacity and capabilities of the telecommunications
networks in emergency situations. (Recommendation 1)

 Priority access arrangements to fixed networks will be maintained
for agencies (such as the police) that are likely to be involved in
an emergency and also government officers and other personnel
with genuine need.. (Recommendation 2)

 HKO offers to issue an Alert Message to a designated focal point
assigned by OFTA for automatic onward dissemination to
telecommunications operators to enable the operators to take
necessary precautionary measures to handle possible upsurge of
telephone traffic in anticipation of any probable issue of Pre-8
typhoon message. (Recommendation 3)

 The Government agencies should explore the use of
communications means other than through normal telephone lines
to facilitate liaison among themselves during emergency
situations.  (Recommendation 4)

 ED and HKO have reached a consensus to synchronize ED’s
announcement on closure of schools with that of HKO on the
issue of Pre-8 typhoon message. (Recommendation 5)



 The public will be encouraged to consider using alternative
advanced telecommunications facilities for communications.
(Recommendation 6)

 Publicity programmes will be devised to educate the public on
how to make best use of telecommunications facilities.
(Recommendation 7)

 If there is severe telephone congestion on a particular hour of a
day, special messages may be broadcast on TV and radio to advise
the public to make fewer telephone calls to ease the burden on the
telephone networks. (Recommendation 8)

Office of the Telecommunications Authority
3 January 2003
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