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Introduction 

1. Pursuant to CNOC's part 1 application dated January 4th and the Commission's process letter 
dated March 22nd, Vaxination Informatique presents its reply to comments and interrogatory 
responses.

Summary of issues

2. What is the major issue ? It is whether the ISPs should purchase a single aggregated capacity, 
or whether they are to purchase dis-aggregated, separate and inflexible capacity amounts to 
be applied to each individual links between their premises and the incumbents'.

3. Unfortunately, the incumbents skirted the issue and provided little substance to the file.

4. In the case of Bell Canada, there is also the issue of the login realms used to differentiate 
business and residential traffic.

5. Some of the capacity billing issues have likely technological solutions, but unless the incumbents 
will have provided meaningful comments in the final replies, there is very little feedback from 
them about improving their implementation of 2011-703, which they admit was rushed with 
compromises due to tight implementation deadline.
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Terminology of this document

6. In order to properly understand the concepts and prevent the confusion and misunderstandings 
due to the various allegations, a proper delimiting of the GAS and TPIA billing components is 
required.

ACCESS: This is the per end-user fixed rate set according to speed of service.

AGGREGATION NETWORK: This covers the cost of carrying the traffic between the Access and PORT at the 
point of interconnection (POI).  This is the component which is to be fully covered 
by the Capacity Based Billing (CBB) component of both GAS and TPIA tariffs.  
An ISP orders a certain CBB volume and its traffic cannot exceed the amount of 
capacity it has purchased.  

PORT: The PORT cost is fixed rate to cover the physical interface which acts as entry 
point to the aggregation network.  Telcos call this AHSSPI1.   Because incumbents 
have chosen to limit hardware to 1gbps ports, ISPs have to purchase multiple 
such ports.  The PORT capacity is different/separate from that of CBB purchased 
capacity. 

INTERCONNECT LINKS: These links are purchased separately and not  part of GAS or TPIA tariffs. 
However, these generally match the PORT capacity. (for each 1gbps of PORT 
capacity, the ISP will purchase 1GBPS of interconnect capacity).  Bell Canada 
calls this service "EAS" (Ethernet Access Service). This is a LAN extension which 
provides ethernet connectivity between the incumbent's access port and the ISP's 
own facilities.

 In DSL environments, traffic flows as L2TP packets containing PPPoE packets and 
terminate on the ISP's router which acts as the LNS. (L2TP is an IP subprotocol 
which is carried on ethernet packets on EAS).

 In Cable environments, traffic flows as IP packets over ethernet. Those are 
the IP packets which come from or are destined to the end user and are not 
encapsulated in a tunnelling protocol.

1 There is debate on whether the AHSSPI fees charged by Bell cover any transit within the aggregation 
network
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In the matter of the 95th percentile vs CBB

7. Throughout their submissions, the incumbents have accused CNOC (and even Vaxination at 
one point) of wanting a 95% percentile system, and/or dynamic allocation beyond what has 
been purchased.  They did this to avoid discussion of the real issue: whether the CBB limits 
should be imposed on aggregated traffic or whether they should be imposed on the individual 
interconnection links as is currently implemented.

8. This is not about being able to dynamically exceed the purchased capacity, it is about the 
ability to use up to the purchased capacity within the aggregation cloud  independently of the 
condition of the interconnection links. (uneven load balancing, link failure etc.).

9. As a simple example: an ISP  has 2 gbps interconnection links , and purchases 1 gbps of CBB 
capacity. On average, 500mbps would flow on each of the 2 links. But should one link fail, 
all traffic should be able to flow on the remaining link, and the same 1gbps of purchased CBB 
capacity would be able to flow through the aggregated cloud.  At no point would the capacity 
exceed the amount which was purchased.

10. In the current implementation, the ISP must set hard capacity limits on each links (for instance 
500mbps on the 2 links). This means that when one of the 2 links fails, the ISP is limited 
to 500mbps of throughput despite paying for 1gbps of  CBB and despite the remaining 
interconnection  link being able to support the full 1gbps.

11. Implementing 95% percentile on a per link basis would have the perverse effect of potentially 
doubling the ISP's bills. Consider a case where one of 2 links is down for a day with all traffic 
flowing on the second link. The later link would be billed for 1gbps.  Later that month, the 
second link fails, which means the 1st link gets the full traffic and will also get billed for 1gbps 
of maximum capacity. Therefore, at the end of the month, the ISP would be billed for 2gbps of 
peak capacity even though the ISP never used more than 1gbps of capacity at peak. 

12. The problem is not between the fixed capacity vs 95th percentile, the problem lies in 
the fact that the incumbents have not provided an aggregated capacity model. 

13. It should be clear that 95th percentile is not the solution for the problems outlined by CNOC 
and it is not productive for the incumbents to suggest that this is what CNOC is requesting.  

14. The incumbents have argued that the request of having shorter turn around times for capacity 
upgrades is akin to requesting  real time, dynamic or 95% percentile upgrades.  

15. Vaxination agrees with the incumbents' request that real time, dynamic or 95% percentile 
upgrades should not be approved as part of this process.  But since the question is about 
reducing the upgrade delay to a reasonable time,  the issues raised by the incumbents are 
moot since they are unrelated and avoid answering the concerns raised in this process.
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In the Matter of CNOC vs Burstable

16. On February 23rd the Commission issued an interrogatory. The responses by CNOC, filed on 
March 8th, contain this portion on the question of dynamic allocation:

CNOC has identified at least two possible economic 
implementation approaches.

One that is common in other traffic transport contexts, is for 
incumbents to allow wholesale customers to buy capacity on an 
aggregated basis and for the incumbents not to constrain network 
use if that capacity is exceeded, but simply to charge each ISP 
a higher (but still reasonable) rate for any peak burst above its 
aggregate contracted capacity. This contracted capacity would still 
be purchased in 100Mbps increments to align with the approved 
model.

17. Such a scheme would require the incumbents implement  the same billing software and polling 
of the routers as would be needed for 95th percentile scheme. The only difference is that the to 
5% samples would not be eliminated. This is one case where the incumbent's accusations about 
dynamic capacity are warranted. 

18. However, this would not resolve the problem caused by dis-aggregated capacity 
measurements. As with the example provided for the 95th percentile (previous page), there are 
situations where the ISP could be billed for far more capacity than was used at any one time.  
This would allow an ISP to use the full hardware capacity of the interconnect links to palliate 
the loss of one or more links.   

19. Furthermore, such a scheme would allow ISPs to exceed the contracted capacity amounts 
without warning which goes against the spirit of 2011-703. 

20. While burstable models are superior to fixed capacity and are used widely in competitive 
commercial services, the 2011-703 decision did not select this, and this Part 1 process 
explicitly stated in its opening that this was not an R&V of 2011-703.

21.  Since any capacity model, whether fixed, burstable or 95th percentile would only work 
properly with an aggregated capacity rate limit or measure, the priority is to move the 
incumbents to implement an aggregated capacity model before rethinking the billing paradigm 
from fixed to variable capacity.
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In the matter of redundancy vs  incumbents

22. Redundancy is an issue raised by CNOC. Contrary to the incumbent's accusations, does not 
imply  dynamic capacity or 95th percentile billing.

23. One of the goals of achieving a reliable network is to be able to make various network failures  
transparent to customers. Some failures can be handled at lower costs, while other types of 
failures require a significant up-front investment and/or recurring monthly costs and/or network 
complexity.

24. In the spirit of fostering competition and differentiation, Vaxination believes that each ISP 
should be able to determine the level of fault/disaster tolerance they wish to design into their 
network facilities.

25. In the context of the regulated GAS and TPIA services, there is one aspect of fault tolerance 
which is built into the system: the ability to use multiple interconnect links.  This is needed for 
any ISP whose total capacity exceeds 1gbps.   Prior to implementation of 2011-703, capacity 
destined to a failed interconnect link could be shifted to the remaining links because remaining 
links did not have any rate limits and could be used up to their physical link speed. While 
the failover was not automatic on DSL and not perfect on Cable, the spare capacity on the 
remaining links was available. 

26. Failover capabilities have been lost as a result of the way incumbents implemented 
2011-703.  The rate limit applied on each link prevent remaining links from handling the 
capacity of a failed link because spare capacity is no longer usable.  This loss is not due to the 
2011-703 decision, but how the incumbents implemented it.

27. Dynamically changing rate limits on the remaining links is not realistic as there is no protocol 
or technology to do this.  Providing a single rate limit at an aggregated point is realistic and 
not only restore the previously available failover capability but also ensure that the ISP never 
exceeds the purchased capacity. 

28. Since the aggregation network is separate from the interconnect links, and since purchasing 
redundant  CBB capacity confers no advantage in the aggregation network,   ISPs should not 
be forced to purchase redundant/excess CBB capacity in order to enable redundancy 
at the interconnect link level.
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In the matter of incumbent's redundancy proposals

29. In their comments, the cable and telcos made some proposals with regards to how they view 
redundancy.

Bell Canada's proposals.

30. Bell Canada's suggestions on how PPPoE sessions react during an interconnect link failure are 
technically correct. But Bell Canada failed to provide the proper colour to the process.  

31. PPPoE sessions are intrinsically tied to a specific L2TP tunnel which is tied to a specific 
interconnect link and tied to a specific LNS on the ISP's side. Failure of the interconnect link 
causes the PPPoE session to time-out and fail because packets have no alternate route to follow. 
(this would be solved through the use of LACP to aggregate the interconnect links).

32. Assuming reconnection succeeds rapidly, the end user is likely to be assigned a different 
IP address which means that any established TCP connections will be reset. This means 
telephone/VoIP/Skype conversations are cut.

33. Bell Canada has implemented a lock-out mechanism in its BAS routers which prevents 
successive PPPoE reconnection attempts.  Because the mechanism which offers a round-robin 
IP address for the target LNS does not know of a failed link, an attempt to reconnect may be 
directed to the failed link and thus fail. When the router attempts to reconnect again, the lock 
out mechanism could kick in at which point the router, having received no response, will try 
again. This attempt will result in the doubling of the lock out time which can extend up to 15 
minutes.

34. When this happens, the recommended procedure is to disconnect the modem for at least 
15 minutes to ensure no connection attempts are made to allow the lock-out to lapse before 
attempting a login.  This is far from transparent to the end user.  Although those lock outs do 
not happen often, routers designed to automatically reconnect are far more likely to trigger the 
lockout.  (The lock out mechanism is designed to prevent abuse and hacking of passwords)

35. Furthermore, Bell Canada's suggestion that ISPs load balance by terminating end user's PPPoE 
sessions on the overloaded routers causes the same problems. 

36. More importantly, Bell Canada's suggestion does not solve the issue that with dis-aggregated 
capacity limits applied to individual links, the capacity lost when an interconnect link fails 
cannot used by the other links, thus causing congestion and degraded service to all of the ISP's 
customers.
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Cable Companies' Proposal

37. The TPIA architecture has a distinct advantage over GAS in the issue of failover of the 
interconnect links.  Packets which travel between the POI and the ISP's router are Internet 
packets with an internet destination. How they get to the destination does not matter as long as 
they get there.

38. In the case of an ISP with multiple links to the TPIA POI, packets can use any of those links and 
still get to destination.

39. In their March 8 response to interrogatory, some of the cable companies mentioned the ECMP 
protocol (Equal Cost MultiPath) being used to load balance and failover traffic between the 
POI and the ISP.  They suggest that ISPs do the same for traffic between the ISP and the POI.

40. ECMP  provides the LACP functionality at the layer 3 (IP) and will direct packets through any of 
the interconnect links.

41. Because there are so few ISPs who currently have multiple links to a single POI, it is not clear 
how well this would work for traffic flowing from the ISP to the Cable company, but based 
on some information Vaxination has obtained, this  is looking like a viable solution for load 
balancing and automatic failover of traffic (transparent to end users). In the next few weeks, a 
number of new TPA ISPs are coming on-line so this may provide better experience on the issue.

42. However, even if IP stack is able to reroute packets around a failed link, it does not solve the 
issue of dis-aggregated capacity: purchased capacity assigned to the failed link cannot be 
shifted to the remaining links, which will cause the remaining links to become congested with 
poor service to customers.

43. If the Cable companies implemented an aggregated capacity model, then the ECMP system 
would provide excellent service as it could use all of the link's physical capacity without the 
total capacity ever exceeding the purchased amount.
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Limitations of redundancy

44. Assuming the implementation of aggregated capacity limits, there are still technical limitations 
that would impede certain network designs. For instance:

(a)  An ISP who, for fault tolerance purposes, wishes to split their links between 
different routers at the POI cannot expect to have a single aggregated capacity 
implementation, they would have to live one aggregated capacity purchase per 
router.

(b) The above also applies to ISPs who wish to connect via different POIs (such as 
different telco Central Offices).

(c) There may be certain situations where there are insufficient number of physical ports 
available on a POI router to attach all of an ISP's interconnect links to the same router.

45. The application of an aggregated capacity  implicitly requires that all the traffic pass through 
one device where the traffic can be aggregated and a single rate limit be applied. (In all 
likelihood, a virtual interface created for a VLAN and the rate limit applied to this virtual 
interface)

46. Therefore, those ISPs who wish  to go beyond simple interconnect link failover will need to live 
with the limitations of having traffic pass through separate routers and thus unable to provide 
a unified single aggregated capacity rate limit. This is the one of the costs that some  ISPs may 
choose to pay in order to gain additional fault tolerance in their network.

Interconnection link upgrades

47. The incumbents have been extremely slow in accepting the need to support 10gbps for 
interconection links.

48. Support for 10gbps links would greatly reduce the amplitude of problems generated by the 
dis-aggregated implementation of the CBB system.  10bps links reduce the number of links 
needed, the number of physical ports needed at the POI and more importantly, simplify load 
balancing since each 10gbps links, supporting more users, will see less load variations since a 
few bandwidth hogs will have much less of an impact on a 10gbs link than on a 1gbps link.

49. Therefore, no matter the outcome of this process, it should incite incumbents to allow 10gps 
interconnections to be used at reasonable price.  Using a single 10gps link saves 9 physical 
ports on a router which would reduce the number of routers and rack space needed. This 
reduces costs and should therefore be encouraged.
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Separation of capacity and interconnection links

50. In the 2011-703 decision, the Commission specifically kept the existing port (AHSSPI) and new 
capacity charges separate.   Since the CBB charge covers the transit through the aggregation 
network and the port charges cover only the cost of the port, it make sense to keep both 
separate.

51. Had the Commission implemented the capacity charges by modulating the AHSSPI/access 
port fees for each 100mbps of capacity purchased, then there would be an explicit link 
between each interconnection link and an amount of capacity purchased  for it. This is not the 
case.

52. It is therefore logical to view the capacity charges defined in 2011-703 as an aggregated 
capacity which is purchased to carry traffic through the aggregation network. In simpler terms, 
a single amount which limits the total capacity of an ISP through the aggregation cloud. This 
amount is separate from the interconnection infrastructure.  

53. With the links and ports separated from the capacity charge, ISPs should be free to use these 
links to their maximum speed, as long as total throughout into the aggregation network does 
not surpass the purchased capacity.

Capacity planning

54. The issue of capacity planning was raised in many of the incumbent's comments. The 2011-
703 decision makes it quite clear that the fixed capacity system was chosen to limit ISPs to the 
amount of capacity they have purchased and not go to a system where they can increase their 
capacity dynamically such as in a 95th percentile system.

55. However, this does not absolve incumbents from all of their capacity planning responsibilities. 
Incumbents have a good grasp of their own plans with regards to speed increases and traffic 
growth generated by each TPIA ISP. Thus, they should be able to pro actively increase their 
own capacity so that when ISPs place orders, the capacity can be delivered quickly.

56. A reasonable time frame of a few business days to raise a software rate limit would be well 
within the spirit of the 2011-703 decision. Vaxination did not see requests to be able to 
upgrade capacity 15 times per month with a 24 hour turn-around. A limit of one upgrade 
per month, placed at any time within the month and executed within a few days would be 
reasonable.
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In the case of Bell Canada vs login realms

57. The issue of having to split business and residential traffic on Bell Canada's GAS network 
remains unsolved. There are some issues 

The difference between Business and Residential.

58. Short story: there is absolutely no difference between Business and Residential services 
at the GAS level.  Bell Canada has admitted that it cannot differentiate the packets in real time. 
The packets are the same and have no differentiating bits. 

59. From the point of view of the wholesale GAS service, Bell Canada does not treat business and 
residential differently from the point of view of installation delays, service level agreements, 
response time when a line has failed. The only difference is the price charged if Bell has 
determined the address is that of a business.

60. While an ISP may choose to provide a different level of service to business users at the retail 
level (such as priority access to technical support), the wholesale service is identical and there 
is no preferential treatment of wholesale requests associated to a business line.

61. Despite the services being absolutely identical on all aspects at the wholesale level, the 
Commission chose to maintain different billing paradigms for the 2 identical services.

The 2012-60 Solution

62. This interim decision allows business traffic to be treated as residential traffic and ride on 
the purchased capacity system, and in compensation, the access rate is reduced by 10%. 
Vaxination believes that this should be made permanent, with an adjustment to the business 
access rate to better reflect the amount paid for transit across the aggregation network which is 
paid via the CBB component.

63. This arrangement allows the greatest amount of flexibility while keeping to the spirit of 2011-
703 which defines the 2 billing paradigms as acceptable and retains the flexibility needed 
by some service providers who focus solely on business customers and need the fixed pricing 
mechanism.

64. Bell Canada has already implemented this solution. So making this solution permanent would 
not incur any major costs on the Company.  
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The Comingling Penalties

65. No, this is not the name of an upcoming Hollywood blockbuster. Rather,  it is a Bell Canada's 
answer to the possibility of dishonest ISPs gaming the system by having users on residential 
access line bypass the capacity limits by using business login realms.

66. During the January discussions on this subject, Vaxination provided a number of examples 
where end users could innocently generate such events and how the amounts of the penalties 
were unfair to some ISPs with a large difference between the physical link capacity and the 
CBB capacity assigned to this link.

67. The penalty calculations suggested by Bell Canada are absolutely unacceptable for so many 
reasons. (described in my January filings). They further break down when an aggregated 
capacity is implemented since there will be no capacity associated with any interconnection 
link.

68. The only solution to this issue is for Bell Canada to develop a Radius solution which obtains, 
from its own databases , in real time , the "business" or "residential" flag of the telephone line.  
The login realm would not need to differentiate between business or residential and there 
would be absolutely no way for ISPs to cheat.  

69. Should the Commission decide to allow comingling on a permanent basis, then the penalties 
must be rejected in exchange for a system where an ISP is given a report of suspect 
connections and has X weeks to provide justification for those sessions, and after a certain 
number of unjustified infractions, Bell Canada would have the ability to terminate service to that 
ISP with adequate warning.

 Comingling implementation  

70. In its comments, Bell Canada proposes to implement comingling over a period of one year. 
Vaxination feels that this is an adequate amount of time for ISPs to convert their customer base 
should the ISP decide to go with split realms.

71. However, ISPs should also have the option to remain on a single realm and pay capacity 
charges like residential users.  The fixed access rate for business needs to be adjusted based 
on the same logic which the Commission used to lower the legacy GAS rate from roughly $20 
down to roughly $14.

72. ISPs who choose to have business users ride on the capacity system must not have any login 
realm defined as "business". 
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Business Users do not get a free capacity ride

73. In its comments,  Bell Canada complained that as a result of the 2012-60 decision which 
allowed business users to use the capacity based system, no ISP ordered more capacity. 

74. Because the 703 decision is cost based,  it is perfectly natural for Bell to not see additional 
revenues as a result of 2012-60 since moving business users to capacity that the ISP has 
already paid  for will not cost Bell Canada any additional money.

75. If the ISP pays for capacity that is available 24 hours a day and sized to handle the evening 
peak period, then it would not be fair and reasonable if the ISP were told that its daytime users 
cannot make use of this capacity.

76. Therefore, since the ISP has already paid for the capacity, moving business users to it is 
perfectly acceptable and it is perfectly normal that this will not result in additional revenues for 
Bell Canada.

77. This is not a case of Bell Canada losing revenues. This is a case of Bell Canada no longer 
double dipping by charging business users for capacity (in implicit gigabytes included in the 
fixed access rate) when the ISP has already paid for the capacity needed to carry the business 
user's traffic. The loss of revenues should be viewed as a correction of an unacceptable double 
dipping situation.

Conclusion

78. The CBB charges needs to be implemented as aggregated charges with the rate limit imposed 
at a single point  instead of dis-aggregated and attached to each interconnecting link.

79. The 2012-60 decision needs to become permanent, with an adjustment of the 10% reduction 
in the business access rate to remove the real usage costs from the rate.

80. The comingling penalties must be rejected, and replaced by a mechanism where the incumbent 
can cease to serve an ISP after repeated infractions.

*** END OF DOCUMENT***
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