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1. Introduction
1.1 
The InfoComm Development Authority of Singapore (IDA) released its consultation paper entitled "Review of Quality of Service Framework for Broadband Access Services" on 22 June 2000, seeking public comments on 2 additional Quality of Service (QoS) indicators for broadband access service performance. 

1.2 
IDA has stated that its review of the existing QoS standards is undertaken in support of its InfoComm 21 Strategies to jumpstart the interactive broadband multimedia (IBBMM) industry and to raise the overall technical performance and service levels of the broadband access service providers.

1.3 
IDA has proposed the following additional QoS:

· The round trip delay for traffic within the local broadband network from end-user to the Internet Exchange (IX) should be less than 85 milliseconds for 95% of the time during peak hours

· The round trip delay for traffic in the international portion of the broadband network from the IX to the first point of presence (POP) in the United States (US) should be less than 300 milliseconds for 95% of the time during peak hours

· The bandwidth utilisation of all network links as shown in Annex 3 of IDA's consultation paper must ideally be less than 75% loading for 95% of the time during peak hours on a monthly basis

1.4
Singapore Telecommunications Limited (SingTel) and SingNet Pte Ltd (SingNet) fully support IDA's intent of ensuring consumers receive fast access speed with broadband services.  Our comments to IDA's consultation document will focus on:

· Whether existing QoS offer a reasonable level of service to consumers

· Whether the proposed QoS indicators will achieve IDA's objective

· Comments on proposed QoS

· Customers' perception of access speed and QoS

2. Background

2.1 The SingTel Group offers three (3) broadband access services:

-
SingTel Magix - our existing commercial ADSL broadband service from SingTel

· SingNet Broadband - impending broadband internet service, from SingNet

· SingTel B-Access - our wholesale ADSL broadband service from SingTel

SingTel also provides international internet bandwidth to broadband access service providers through the SingTel Internet Exchange (STIX).

2.2 SingTel is the first operator in the world to retail ADSL (Asymmetrical Digital Subscriber Line) services.  Our ADSL service, SingTel Magix, was officially launched on 15 November 1997 and currently has a reach of more than 30,000 customers.  The ADSL broadband technology enables transmission of real-time videos and huge amounts of data via the existing telephone line. It also allows access to the Internet and usage of the telephone lines simultaneously. In line with the government's nationwide plan to build an "intelligent island", SingTel Magix is also part of SingaporeONE, the world's first country-wide broadband network.

2.3 In June 2000, SingTel announced that we would offer B-Access, a wholesale broadband access service to all ISPs so that ISPs can package and offer broadband internet access services to their internet customers.  These ISPs will purchase ADSL facilities connected to a core ADSL broadband access network run by SingTel.  They will however, manage the links routed out of this core ADSL broadband access network into their own networks and to their internet exchange providers etc.

2.4 STIX's Internet Gateway service offers ISPs direct connections to the international internet backbone, with more than 600 mbps of bandwidth to the United States (US) and about 500 mbps to the Asia-Pacific Region.  The international connections are provided either via submarine cables or international satellite facilities.

3. We note from IDA's consultation document that the broadband access service providers are solely responsible for the network service quality and performance. We support this arrangement where the operator who faces the customer and contracts with the customer assumes the responsibility of meeting the IDA's QoS requirements.  We also support the arrangement whereby these operators would decide whether to enter into SLAs with their upstream network providers.   ISPs who intend to provide broadband internet access using SingTel's wholesale ADSL facilities will be responsible for compliance with these QoS and where necessary, they will also enter into SLAs with their upstream network providerssuch as STIX for international internet connectivity.

4. Existing Broadband Quality of Services (QOS)

4.1
SingTel is already committed to providing a high level of network quality to our existing Magix customers.  SingTel Magix's quality of service is already regulated by IDA in terms of the following network QoS:

· Network Availability - where our network must be available to customers more than 99% of the time

· Connection Speed - where our upstream connection speed must be more than 500 kbps (for Release 3.0 DSL access multiplexers) and downstream connection speed more than 2.5Mbps at least 95% of the time

4.2 These 2 QoS ensure maximum connectivity and a high level of quality for our customers.  As highlighted by IDA in its consultation document, SingTel has always met the exising QoS requirements and in many cases, exceeded the requirements.

4.3 In fact, in our latest annual survey on customer satisfaction, the results for SingTel Magix was high and 88% of customers surveyed were satisfied with the service.

5. Effectiveness of Proposed Quality of Services in meeting its objective

5.1
In proposing the additional QoS, IDA has stated that 

"Nonetheless, it has been noted from recent public complaints that consumer expectations have shifted from ease of connectivity to speed of response time, as more subscribers want fast connections to the Internet."

5.2
IDA goes on to state that their recent tests show that the QoS for broadband access including content download speed with the SingaporeONE network is good and fast but that

"The problem of slow access occurs when users try to access content sites residing outside Singapore via Internet."

5.3 Neither SingTel nor SingNet disagree with the IDA's observation that consumers now expect more in terms of the quality of service. But, the problem at hand, as indicated by IDA, is not that the existing broadband access service providers do not maintain a high level of connectivity and network quality for consumers. Rather, the problem relates to the speed of accessing and downloading information over the global internet network using network elements that the local broadband access service providers are unable to control.
5.4 It is possible that the overseas web site that is being assessed is not dimensioned for the huge number of customers accessing their sites and this will inevitably slow down the overseas web server's response to the customer located in Singapore.

5.5 Hence, the proposed indicators will not be useful in meeting the hoped for results because the proposed QoS indicators regulate the access speed of the network elements that are within the control of the local broadband access service providers but cannot address those elements that carry internet traffic to the global internet world but which are not within the control of the local providers and yet directly affect the end-to-end QoS and the customer's experience.. This particularly affects customers who surf the internet and access sites that are located beyond the network that IDA wishes to regulate in its proposed QoS.  The proposed QoS will only be able to give a level of comfort to interested parties that the local broadband access service providers have met the basic requirements for their own networks and any difficulties are henceforth related to network elements beyond the control of the local access service providers.

6. Comments on Proposed Quality of Services 

6.1 We are desirous of meeting consumers' expectations and we largely accept the intent of the proposed QoS in as far as they regulate the performance of the network elements within our control.
6.2 Network Latency for local broadband network 

a) IDA has proposed that the round trip delay for traffic within the local broadband network from end-user/customer point to the IX should be less than 85 milliseconds for 95% of the time during peak hours.

b) It is clear that by measuring the network latency of traffic from the customer location to IX (which is the gateway to the global internet network), the QoS serves to measure traffic meant for the global internet network, ie traffic into sites located outside Singapore.  It does not measure internet traffic generated and terminated within Singapore.    The various internet entities in Singapore are connected to each other in a variety of ways, none of which is characterised by the network configuration described by IDA for measuring the latency of the local broadband network.

c) The QoS merely serves to ensure that the local portion of an international link provides a minimum network latency, ie a packet that leaves the customer location all the way to IX (which is the last point before being routed out into the global internet) will be transmitted as quickly as possible. 

d) Latency measurements obtained through simple tests like the "ping" tests (mentioned in IDA's consultation document) can also be affected by the type of CPE used by the users.  For example, the latency experienced using some G.Lite modems is about twice the duration of that for normal ADSL modems.  Should users themselves make use of the "ping" tests, they may see network latency results that are different from those that the broadband access providers produce, depending on the CPE involved.  This may confuse the customer or worse, create false expectations

6.3
Network Latency for International Broadband Network

a) IDA has proposed that the round trip delay for traffic in the international broadband network from IX to the first POP in US is less 300 milliseconds for 95% of the time during peak hours.  

b) It should be noted that the POP in US is a routing point for traffic destined for any internet site in US. The POP is not the final destination point and it is not an internet site for information retrieval.

c) Given that the QoS is 300 milliseconds, network latency for international broadband network can only apply to internet links provided via submarine cable.  This is because the nature of satellite transmission means that any network latency will always exceed the 300 milliseconds required in the QoS.  In fact, IDA has mentioned in its own consultation document that latency using satellite is 500 milliseconds.  As this is an inherent feature of satellite technology itself, it is not within the means of STIX to control the latency for links via satellite.   It appears then that IDA is deliberately excluding and discouraging the use of satellite transmissions links for international connectivity.  This will be detrimental to the Singapore internet industry as satellite serves as a very useful and effective alternative to cables in delivering internet traffic.
6.4
Bandwidth Utilisation
a) IDA has proposed that the bandwidth utilisation of all links as shown in Annex 1 of its own consultation paper must ideally be less than 75% loading for 95% of the time during peak hours on a monthly basis.   
b) 
This QoS is irrelevant to SingTel Magix and SingNet Broadband on the link between the customer and the ADSL network for the following reasons:
i. SingTel Magix offers the Magix PremiumSurf (maximum downstream 2.5M) and Magix SuperSurf (maximum downstream 512 kbps) services.  Each customer is connected to the core ADSL broadband access network using either of these services and will have the maximum downstream speed/bandwidth available to them.  They do not share the bandwidth with anyone else because of the nature of the ADSL technology.  This is unlike a shared network environment where multiple users are connected to a designated point and, depending on the traffic, usage pattern and number of customers, there could be congestion when the bandwidth of the leased line connection is insufficient to cater to the users connected. This will not happen in the context of any of SingTel's ADSL service. 
ii. Similarly, each SingNet Broadband customer will have an ADSL line with a maximum downstream bandwidth of up to 512 kbps at their disposal for their connection to the core ADSL broadband access network. They do not share this bandwidth with anyone else.  
iii. In other words, the issue of ensuring that the bandwidth in link 1 does not exceed 75% of the available bandwidth for 95% of peak hours simply does not apply. 
iv. We propose, therefore, that IDA removes the bandwidth requirement for the link between the customer and the core ADSL broadband access network  for SingTel's Magix service and for SingNet's broadband internet service for clarity purposes since this requirement is irrelevant in the first place.

7. Clarification Required

7.1
Requirement for MRTG charts


SingTel and SingNet have no issue with the usage of Multi-Router Traffic Grapher (MRTG) charts for the various transmission points. However, MRTG charts are only one type of charts to show the QoS performance.  We recommend that the framework also leaves the option open for other types charts or graphs, generated by other network management systems used to measure network performance, to be used by the broadband access providers to show their performance, subject to due discussion and agreement with IDA.

7.2 
We also take the opportunity to request clarification and elaboration with IDA on the nature of the ratio of bandwidth to users that has been asked for in the consultation document.  

8. Customers' perception

8.1 
It is worthwhile at this point to also highlight that other than the network QoS, customers' perception of access speed are frequently affected by other factors.  Some of these factors are even related to the knowledge of the applications and the hardware at hand, that when not handled properly, can prevent the user from maximising the broadband service.  For example, the services offered on SingTel Magix typically require at minimum a Pentium II type PC with 266 MHz with sufficient RAM memory to cater to the video images that come with the various applications, eg Video-on-Demand, Games-on-Demand etc.  Although customers are advised of such requirements at the onset, it is common to find customers unhappy with the service because the video feeds just cannot be loaded, or are downloaded at a slow speed, due to the PC configurations.  

8.2 
We reiterate that the bulk of internet traffic today is routed out into the global internet network.   Although most of the global internet traffic is meant for US, it still needs to be routed out from beyond IX and from beyond our first POP in US.  In other words, whilst we can largely engineer our own network elements to cater to an extremely high level of performance, much of the traffic being discussed is actually not contained with these network elements. 

8.3 
Thus, we are concerned that the proposed QoS will instill in the public a misplaced trust in the proposed QoS to deliver fast access speed across the entire internet, regardless the circumstances. We cite this as a major concern because there is a great possibility customers will overlook the fact that the QoS can only represent effort by the local broadband access service providers to deliver a certain level of access speed of their own networks.  In no way can it meet a customer's  expectations on total end-to-end experience on the internet since there are ostensibly factors that will affect the access speed performance that unfortunately, cannot be regulated nor controlled here.  We feel that the overall impression of positiveness presented to the public and to consumers could nonetheless lead many to assume that the QoS will solve all problems associated with access to the internet. We are of the opinion that if left uncorrected, this false sense of security could in fact generate great unhappiness and dissatisfaction when customers encounter reality with slow access speeds and it might, in fact, cast doubt on the QoS framework instituted by IDA.  

8.4 
We recommend that there be a public educational programme to raise the level of awareness in the public on the issues and practicalities associated with accessing the internet.  We feel that such a programme, when implemented along with the introduction of the additional QoS, will greatly help both consumers and the local broadband access service providers.  In this regard, it is suitable that the programme be led by IDA in its role as the info-communications authority in the country, with participation from the local broadband access providers, to inform the public of such issues.  We feel that such an exercise can only be beneficial to the public since it is important that the population and the country is clear about both the benefits and practicalities of broadband services because broadband technology will become the pervasive technology here.

9. Conclusion

9.1 
SingTel (SingTel Magix) and SingNet fully appreciate IDA's effort in making sure that the high level of service offered to broadband customers is sustained  We support this initiative on the part of IDA.

9.2 
However, we are concerned that the proposed QoS does not address the key issue that the customer's experience over the global internet is something that cannot be delivered by the local broadband access service providers nor regulated by the IDA.  The strength of any link is always determined by its weakest segment and this certainly applies to internet connections. IDA's attempt to uphold and raise the QoS of those segments of a global internet connected within Singapore, while commendable, will not ensure the delivery of a final high grade of service to the customer because the QoS achieved by the service and network providers in Singapore can be totally negated by any sub-standard QoS in links outside Singapore.  The imposition of the proposed QoS on Singapore service providers will therefore serve no useful purpose nor deliver the desired results other than to increase the cost of operations to the operators to the eventual detriment of customers who would have to pay for it. 

9.3 
Lastly, we request IDA to start an awareness programme in order highlight to consumers the difficulties in regulating or guaranteeing good access speed across the entire global internet.
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