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Introduction 

1. Pursuant to CNOC's part 1 application dated January 4th and the Commissions process letter 
dated February 3rd, Vaxination Informatique presents its  initial comments on the contents of 
the  Part 1 application.

2. On January 6th, Vaxination Informatique submitted comments on Bell Canada's TN7339 
opposing approval of the penalty charges due to commingling of business and residential 
traffic. These arguments are also valid within the scope of this Part 1 application.

The issues

3. The Commission issued the following related decisions on January 27th:

• 2012-60 Jan 27   Implementation of 2011-703 on February 1 with palliative measures.

• 2012-56 Jan 27   TN7339 (Penalty charges for commingling on Bell DSL) suspended

• 2012-55 Jan 27   TN7340 (Approval of service charges for Bell and others)

4. The CNOC part 1 Application raises the following issues:

• Requirement for realm splitting to differentiate business from residential traffic (Bell)

• Distribution of purchased capacity amongst multiple AHSSPI links. (all)

• Response time for capacity change requests. (all)

• Usable capacity on OC3 links. (Bell)

• Undesirable separation of legacy and VDSL traffic at AHSSPI (MTS)

• Continued speed matching on grandfathered tariffs (Cable)

5. While  2012-56 suspended  Bell Canada's TN-7339 dealing with penalties due to residential 
traffic riding on the business "pipe",  it is important to discuss the need for penalties for solutions 
proposed in this proceeding.

6. On February 2nd, Bell Canada requested the addition of discussion on the single realm 
implementation approved in interim with 2012-60 (with 10% discount for business lines using 
residential capacity realms).
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Goals and  the Act

7. The issues raised in this CNOC Part 1 cover portions of  wholesale networks which are not used 
by the incumbent's own retail services.   

8. An inefficient network portion affecting only wholesale customers has many implications: 

• Imposes higher costs on wholesalers than on the incumbent's more efficient retail 
equivalent.

• Cost based tariffs with generous markup guarantee that incumbents are not only fully 
compensated for inefficient network costs but that they get higher profits from inefficient 
designs.

9. These conditions raise the issue of section 27(2) of the Act1 because inefficient implementations 
in that portion of the network subject independent ISPs to undue disadvantage and give 
incumbents an undue preference. 

10. This is why regulation to ensure optimal implementation of TRP 2011-703 and 704 is 
warranted.

11. Furthermore, Sections 7 (b) and 7 (c)2 of the Act compel the Commission to seek the most 
efficient, reliable and affordable implementation of its capacity based policies. 

12. The Commission's decision on those issues must also consider implementation costs. End users 
would be negatively impacted with higher retail rates should the chosen solutions end up costing 
50 gazillion dollars to implement or be complex and costing both incumbents and ISP more to 
manage.

13. It can also be argued that by ensuring that operation of more than 1 link between the ISP and 
an incumbent remains complex and expensive, the incumbents are in effect using their power to 
prevent growth of smaller ISPs to prevent erosion of their own market share.

14. Establishment of a healthy competitive environment requires that small ISPs grow to reduce the 
incumbent's market power. Therefore, any policy which makes it harder for ISPs to grow beyond 
a single link (aka: AHSSPI for telco) would be counter to Policy Direction objectives.

1 27.  (2) No Canadian carrier shall, in relation to the provision of a telecommunications service or the 
charging of a rate for it, unjustly discriminate or give an undue or unreasonable preference toward any 
person, including itself, or subject any person to an undue or unreasonable disadvantage.

2 Telecom Act: 7:    
(b) to render reliable and affordable telecommunications services of high quality accessible to Canadians in 
both urban and rural areas in all regions of Canada; 
  
(c) to enhance the efficiency and competitiveness, at the national and international levels, of Canadian 
telecommunications;
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How things work

General overview

15. There are hundreds of BAS routers in Bell's network.  When a user tries to connect to his ISP, 
the BAS asks a RADIUS server3 to convert the realm in the authentication request to the ISP's 
LNS server IP address.  When an ISP has multiple AHSSPIs,  the BAS is given one of the many 
IP addresses  in a statistically random way. Neither the BAS nor the RADIUS servers have any 
way to know whether the selected AHSSPI link has spare capacity or not. 

16. The BAS then establishes an L2TP tunnel4 to the router at the IP address supplied by the Radius 
server.  It is important to note that the ISP has absolutely no control over this process. 

17. Once the L2TP tunnel has been established between a BAS and an LNS, PPPoE packets can 
flow between the end user and his ISP.  When a BAS has multiple PPPoE sessions going to the 
same LNS they can share the same L2TP tunnel.  

18. The L2TP session travels through Bell Canada's internal IP network to the AHSSPI router in the 
wire centre near the ISP and then (generally) to an EAS switch where the fibre to the ISP is 
plugged in.

3 Bell has not specified that the BAS uses a radius server to convert GAS realms to IP addresses, but this is 
the most likely scenario since Radius is the authentication method of choice for PPP and PPPoE protocol and 
the BAS uses Radius to authenticate Bell Canada's retail customers.

4 L2TP   http://en.wikipedia.org/wiki/L2TP

23.34.192.2 23.34.192.10 23.34.192.18 23.34.192.26

RADIUS SERVER
 IF realm = “myisp.com” 

 THEN destination = one of:
23.34.192.2      23.34.192.10
23.34.192.18    23.34.192.26

BAS BASBASBAS BAS

AHSSPI

EAS

myisp LNSmyisp LNSmyisp LNSmyisp LNS

BAS establishes connection 
to the ISP by specifying an 
IP address of the LNS 
obtained from Radius 
server. (via Bell’s IP 
intranet) 

AHSSPI router aggregates 
traffic from many BAS to 
each LNS. First point where 
trafic destined to each LNS 
can be isolated.

http://en.wikipedia.org/wiki/L2TP
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How things work

19. In the current implementation, an AHSSPI port is the first location where an ISP's traffic is 
isolated from others. But because each port is separate, it was easier for Bell Canada to apply 
rate limits to each individual port. (causing the problems expressed by CNOC).  Note that 
ports on the switch between the AHSSPI router and the EAS fibre to the ISP is also a location 
where an ISP's traffic can be isolated from others.

20. Based on rumours which Bell Canada can confirm or deny, the BAS does not receive the 
working telephone number as part of the PPPoE session setup, but it does receive a DSLAM 
port number.  Those same rumours point to Bell Canada not having systems  to do a real 
time lookup of DSLAM port number to telephone number, and even less get "business" or 
"residential" from a port number. 

21. While it should be possible for Bell Canada to develop such a system, Bell Canada would 
probably charge  $49.7 gazillion dollars to develop this interface and this would result in 
higher costs to end users.

22.  The Commission may recall that the issue did come up during the UBB processes where Bell 
Canada wanted uncorelated usage penalties. The Commission may recall that the issue of Bell 
Canada not having real time access to the telephone number came up many times and yet, 
Bell Canada still does not have that capability.

rest of page intentionally left blank
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How things work

How multiple realms and rate limits are intended to work in Bell's scheme

23. Bell Canada's proposed implementation (put aside by 2012-60) would have different realms 
created, one for residential and one for business.  The ISP's LNS routers would each carry 2 
IP addresses, one for residential connections and one for business connections.  The Radius 
server would then respond with either an IP address pointing to the "business" or "residential" IP 
address of the ISP's LNS server depending on the realm which was specified.

24. At the network level, Bell Canada would tag traffic in different VLANs depending on the 
destination IP address.  As traffic from the hundreds of BAS destined to one particular LNS' IP 
address is aggregated at the AHSSPI, the rate limit can be applied if it is a residential VLAN. 

25. However, because each AHSSPI port is separate, Bell cannot apply a global rate limit on 
all ports (for instance a total of 1.6gbps) and will instead divide the purchased capacity into 
equal amounts amongst the ISP's AHSSPIs (4 * 400mbps)

26. This means that should BAS boxes decide to send too much traffic to one of the ISP's LNS 
routers, that link will quickly reach its 400mbps limit and users will feel congestion  while other 
links will remain under capacity. The congested link will not be able to draw upon some of the 
unused capacity from the other links despite the ISP having paid for that capacity.
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How things work

27. In this setup, the non limited VLANs (Business GAS and HSA) can use any available capacity 
up to the line speed (1gbps).  But the Residential GAS can only use available capacity up to 
the limit imposed on that one port because capacity cannot be dynamically shifted from one 
port to the other.

28. This is one reason which may force ISPs to purchase more capacity than they actually need in 
order to reduce events where traffic is unevenly distributed.  (For instance, when they perform 
maintenance on a router, the traffic is then spread on fewer routers and the capacity that had 
been assigned to that router is totally unused while the other links may be congested.)

rest of page intentionally left blank
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Requirement for realm splitting

29. The Commission's decision on November 15th to dictate different billing paradigms to services 
which are identical and indistinguishable in real time within Bell Canada's network has and will 
cause many headaches and loss of sleep.

30. Vaxination Informatique January 6th letter on the matter (TN 7339) provides a good 
description of all the problems and issues caused by the realm splitting.

31. Adopting the capacity based paradigm for business users as allowed in interim by 2012-60 
does not vary the original 2011-703 policy since it adopts one of the 2 acceptable billing 
practices as defined by that policy.

32. This solution is by far the simplest, least costly to implement and is already in operation today. It 
eliminates the issue of the penalties for commingled traffic. And more importantly, it allows ISPs  
more efficient use of the capacity they have purchased with business users using it during the 
day and residential users using it at night.

33. However,  as some service providers who serve only business users wish to retain the fixed rate 
structure,  it should remain available to those without residential users.

34. Nevertheless, should Bell Canada present compelling arguments to continue with the realm 
splitting method, here are some suggestions on how it could be implemented to reduce but not 
eliminate the headaches and problems caused by this method:

Various implementations:

CNOC's Proposed Solution

35. The solution proposed by CNOC to have Bell Canada spend $49.7 gazillion to develop a 
real time interface to allow the radius server to know if the user is business or residential is the 
only way for the service to work properly AND for Bell Canada to be satisfied that ISPs cannot 
"game" the system.  However, lets be frank here, the odds of this happening are rather low.

ISPs give Bell Canada a list of business  PPPoE login credentials

36.  ISPs would use a Bell developed portal to load  business customers' PPPoE login credentials 
(username@myisp.com).  Any login from @myisp.com would first be checked against the list 
of registered business users. If an exact match is found, then the session is treated as business, 
otherwise it is treated as residential.  This would not require users change their login realms, 
but would require ISPs maintain this list, and require Bell develop the web portal (which would 
likely cost less than $49.7 gazillion dollars). ISPs could game by loading residential usernames 
onto the list, but Bell Canada could require that a business address or telephone number be 
provided to load business users onto that list.
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  Requirement for realm splitting

Various implementations:
Use the ISP's own Radius servers.

37.  This solution would make use of the Radius server's ability for distributed authentication. Upon 
encountering a login for @myisp.com, the Bell Radius server would forward the request to the 
ISP's own Radius server which would respond with the IP address of the LNS to use (thus also 
dictating if it be treated as a business or residential user). This gives the ISP the responsibility 
to decide in real time (something Bell Canada is incapable of doing), but of course allows the 
ISP to game the system. This solution would not cost Bell much and would not require realm 
splitting.

Conclusion

38. As the Commission can see, there is no realistically workable solution which will please Bell 
Canada (affordable and prevents gaming of system) and be affordable for the ISPs.

39. Should the Commission still decide to go ahead with a solution which requires realm splitting, 
it must ensure that ISPs are given adequate time to implement this, including adequate time to 
convert every business customer's login credentials, a period to test and fix problems before the 
penalties kick in.

40. It needs to be repeated that there are legitimate cases where a business customer will use a 
residential telephone line which would end up costing tens of thousands of dollars to a small 
ISP but cost nothing to a large ISPs that has purchased 1gbps of residential capacity on all its 
links.

41. It bears repeating that the solution allowed by 2012-60 is by far the simplest and most cost 
effective way to implement TRP 2011-703 especially since it allows the use of capacity during 
that day which has already been paid for.  It only needs proper adjusting of the fixed DSLAM 
cost to remove the usage component of the business DSLAM rates.
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Capacity Management

42. At the end of the previous century, technologies were already available to bond multiple 
ethernet links to form one virtual very fast one. Those were proprietary solutions. At the start of 
this century, this became a standard called LACP (Link Aggregation Control Protocol)5.

43. Such features have been available on all carrier grade routers and switches for quite some 
time.  

44. LACP bonds up to 8 ethernet links into one virtual interface and provides for load sharing 
between each of the 8 links, as well as automatic failover in case of the failure of one link. 

45. Because  LACP creates one interface through which all traffic flows before being distributed 
on the physical lines, it provides the ideal location to apply a rate limit for the total purchased 
capacity. This eliminates the need to divide total capacity for each AHSSPI link.  Having a 
single point where the capacity is controlled also reduces the service charges since the telco or 
cableco need not update each physical link when a customer purchases additional capacity.

46. This solution truly implements the spirit of TRP 2011-703 and allows the technology to manage 
the load balancing of the physical links since the rate limit is done at the virtual interface. 

47. In the event of a link failure, LACP automatically redistributes the load on the remaining 
links.  While this is a form of dynamic bandwidth allocation,  it would never result in a boost 
of purchased capacity since the rate limit is applied prior to LACP managing bandwidth 
allocation between the different links.

 

48.  The 8 port limit for LACP means that some of the larger ISPs will require multiple LACP groups 
to fulfil their total capacity needs. While they will need to split purchased capacity between 
groups,  the issues of load balancing will be greatly reduced.  Once Bell Canada joins the 21st 
century and starts to offer 10gbps links, the need to have multiple aggregation groups will be 
almost eliminated.

49. Automatic failover when one link fails provides added redundancy since end users will not 
notice this failure as traffic will automatically be flowing on the remaining links. However, 
because all links have to flow into a single switch, it does provide for a single point of failure. 
It should be noted that carrier grade switches have high degree of availability and that most 
GAS traffic already flows through such switches at Bell before jumping on the fibre to the ISP.

5 Link Aggregation Control Protcol: http://en.wikipedia.org/wiki/Link_aggregation
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Capacity Management

50. The following diagram show the concept of the LACP group. In this case, 4 physical gigE links, 
with 1.6gps of purchased residential capacity. In the current system, this would result in each of 
the liink being given a fixed 400mbps residential capacity.

51. In this case, a virtual pipe of 4gbps is created into which multiple VLANs can flow (residential 
GAS, business GAS and HSA). Only the residential VLAN is rate limited to 1.6gbps while the 
other 2 are free to use any remaining capacity up to 4gbps.

52. This setup does require that the ISP install a high performance switch between the EAS and 
its LNS routers in order to manage the LACP group. Some of the larger ISPs already have this 
equipment. This setup does not have any impact on the issue of realm splitting/separation. It 
merely combines multiple links into a virtual one to provide superior bandwidth management as 
well as a single point at which a rate limit an be imposed.
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Response time for capacity change requests 

53. During the 2011-77 hearings, 95% percentile and fixed capacity schemes were compared.  
One of the disadvantages of fixed capacity was the need to order/process capacity upgrades, 
and one of the palliative measures proposed was to force incumbents to process such requests 
expeditiously. 

54. In the short term, many ISPs have to adapt quickly to a new capacity based wholesale 
billing, removal of throttling as well as some ISPs taking advantage of new rate structures and 
advertising to gain new customers.  Understandably, they would want to have the ability to 
order new capacity with very short delivery times because they cannot gauge ahead of time 
the impact of the new pricing.

55. In the longer term however, the  ISPs should be in a better position to gauge network growth 
requirements and plan sufficiently ahead of time. One of the issues is that with the very high 
capacity costs, ISPs cannot afford to purchase capacity well ahead of time.

56. There are 3 types of capacity upgrades:

Simple rate-limit increase

57. For simple upgrades below a certain threshold where only the rate limit is changed, ISPs should 
be able to get rapid service with the new capacity enabled before the end of a month (and 
prorated). This is a simple parameter change in a router.

Additional physical link

58. Upgrades which require the installation of additional physical links obviously require more 
time and cannot be treated the same way as a simple rate limit increase which changes just a 
parameter in a router.

Significant capacity upgrades

59. Should an ISP start a major advertising campaign and begin to attract  many new customers, 
they will want to place major capacity upgrades. Incumbents do not have unlimited capacity in 
their networks and may require some upgrades to their internal infrastructure. As some carrier 
grade equipment is built to order, the incumbents can't just order additional equipment have it 
delivered overnight.

60. To enable proper network planning on both sides,  any ISP planning to purchase capacity 
beyond a certain threshold should first contact the incumbent to check when such additional 
capacity could be furnished. If the incumbent already has the available capacity, the upgrades 
could go ahead on the ISP's own time line, otherwise, the ISP might be forced to delay a 
planned advertising campaign to ensure that capacity is available as it acquires thousands of 
new customers.   
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Usable capacity on OC3 links. (Bell)

55. CNOC members have been advised that the Bell 
Companies intend to charge wholesale ISP customers for 155 
Mbps of capacity on OC3 legacy interfaces, when such interfaces 
can only accommodate 130 Mbps of IP traffic.

61. As Bell Canada has announced its intention to de-standardize such legacy technology, this 
particular issue is perhaps moot. However, it raises an important costing issue. 

62. The rate limit is imposed at the aggregated portion of the service where, in the case of telcos, 
packets are tunnelled until multiple protocols, each adding some overhead not present closer 
to the end users.  

63. In the case of OC3, it uses the old ATM protocol which takes 53 bytes to carry 48 byte 
payload. (5 bytes of overhead or roughly 10% reduction in throughput). 

64. For the current AHSSPI model,  the rate limit applies to packets which have:

• 18 byte ethernet header for the EAS link

• 20 byte IP header to reach the ISP's LNS router

• 8 byte UDP header

• 16 byte L2TP header

• 1500 byte PPPoE payload

65. There are therefore 62 bytes of overhead for a 1500 byte payload at the AHSSPI point where 
traffic is rate limited. This represents roughly 4% of packaging which is carried between a BAS 
and the ISP, but not between the end user and the BAS.  The Commission should therefore 
adjust its pricing models to take into consideration that  100mbps measured at the AHSSPI 
represents only 96mbps between the BAS and the end users.

Separation of legacy and VDSL traffic at AHSSPI (MTS)

66. Vaxination informatique has insufficient information to know whether this separation is truly 
necessary based on MTS' network architecture, or simply due to the fact that their VDSL service 
is new and MTS never got around to integrating it at the AHSSPI level with the existing (legacy) 
service.  Hopefully MTS-Allstream's submission will contain additional details allowing a proper 
discussion in the final reply phase. 
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Continued speed matching on grandfathered tariffs (Cable)

67. Until a cable operator has shown that the aggregated POI is really functional and available 
to TPIA ISPs, then speed matching must continue to apply to the ISPs under the grandfathered  
pricing regime since they cannot yet move to the new pricing.

68. Since speed matching requirements were imposed prior to 2011-703, then they should 
continue to apply to those ISPs still on the pre 2011-703 pricing regime. 

69. From an operational point of view,  cable operators may have a mix of TPIA ISPs some whom 
will be under the new pricing and some under grandfathered pricing. And there may even be 
some ISPs who have some POIs under grandfathered pricing while newly opened POIs will be 
under new pricing.  Upgrading all modems to new speeds may be far simpler than trying to 
discriminate between individual modems served under the old vs new pricing.

70. It should be noted that an end user who signed a 1 year contract for 10mbps would not 
require an upgrade to a higher speed. 

Motivation to move to new pricing

71. With Videotron, the new pricing is far more advantageous than the old one, allowing ISPs 
to voraciously attack the market, as seen with Distributel's recent advertising in the Montréal 
Métro system.  ISPs have every incentive to move to the new pricing which removes the UBB 
burden and allows ISPs to offer vastly different service packages.

72. Since Videotron had long ago implemented a single POI to connect to its 5 regions, the move 
to new pricing does not require any changes to the links between the ISP and Videotron's POI.  

73. The situation with Rogers is very different.  The old regime did not have a UBB component 
and was a flat rate structure which allowed ISPs to offer significantly different packages from 
Rogers' own retail offering. The new regime reduces the price differential with the addition 
of the capacity component.  Grandfathered ISPs have less incentive to move to new pricing 
regime.

74. If a new ISP is forced to adopt the more expensive new pricing while grandfathered ISPs 
are allowed to retain the older lower cost pricing, it confers an undue advantage to the 
grandfathered ISPs.  (Oh No ! clause 27 (2) of the Act again :-).  Finding an incentive to push 
all ISPs to move to the new pricing would solve this problem.  Not requiring Rogers to update 
grandfathered tariffs with new speeds might be one such incentive. 
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10% reduction for business customers using capacity billing 

75. When Bell Canada presented its AVP proposal, it explained that it had calculated the fixed 
and variable portions of the rate (charging for 42 gigs of usage). When the Commission 
evaluated the costing and produced the 2011-703 decision, it reduced the roughly $20 
DSLAM port fee down to $14.11,  calculating roughly $6.00 worth of variable costs.

76. The Commission should perform the same exercise for business rates and reduce the fixed 
DSLAM port fee accordingly. (remembering to also remove the markup that been applied on 
the variable component of the business GAS port fee.

77. The Commission could also declare that since the GAS business is identical to the residential 
GAS at the costing and technical levels (Bell admits to not being able to tell the two apart 
in real time), that the same DSLAM port costs should apply to both residential and business 
customers on the capacity based system.

Conclusion

78. The Commission should maintain the pricing model set by 2012-60 which allows ISPs to use 
the capacity modem to cater to their business users, but adjust the DSLAM port fees properly.

79. The Commission should allow ISPs who cater only to business users to use the flat rate pricing 
as set in 2011-704. 

80. The Commission should stay away from any schemes which require realm splitting because in 
the end, there are no realistic solutions which provide a reliable means of  preventing gaming 
(commingling of business and residential traffic).

81. The Commission should seek to have both telco and cable companies use Link Aggregation 
Groups based on LACP to provide better capacity management when multiple links are 
involved, especially since they allow a rate limit to be applied globally.

82. The Commission needs to consult before setting implementation dates, and be very weary of 
incumbents filing R&Vs at the last minute.  Some technologies such as LACP need to be installed 
one ISP at a time and the Commission cannot state that incumbents need to have this  rolled out 
on such and such a date. 

*** END OF DOCUMENT***
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