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1. Introduction
In Orders CRTC 2000-830 and 2000-831, dated September 8, 2000, the Commission ordered Clearnet and Microcell to provide, among other things, Equal Access on Mobile Originating Calls (MOCs) and on Mobile Terminating Calls (MTCs) where an end-user is roaming outside the local calling area associated with his Home Exchange.  This requirement is explicitly subject to Microcell’s ability to provide equal access on such calls  (para. 26 of Order 2000-831).
Order 2000-831 also requested the CISC Network Working Group (“NTWG”) to “address possible solutions to the interexchange billing and routing issues raised by roaming subscribers of mobile CLECs under the Equal Access regime, and to report witihin 90 days of the date of this order” (para. 34).  In its consensus report in response to the Commission’s request for information, "Report on Billing and Routing Alternatives Associated with Roaming End-customers of Mobile Wireless CLEC", filed by the group on December 8, 2000, NTWG stated that the "feasibility of equal access for mobile wireless CLEC terminating calls has not been confirmed. Further investigation is required by the NTWG".

As part of NTWG’s further investigation and in order to assess whether it was, indeed, possible to comply with the Commission’s requirement, Microcell has made an extensive exploration of possible technical solutions to the challenges preventing the company from making Equal Access available on MTCs and Call-Forwards (CFs).  Working with the vendors of Microcell’s switches, the company has evolved “work-around” proposals to work with each specific switch that is now in place in Microcell’s network.  The vendors have confirmed to Microcell that neither type of switch was designed to accommodate Equal Access on MTCs or CFs. To Microcell's knowledge, such a requirement is not present anywhere else in the world.  Moreover, the “work-around” proposals are either simply impossible (in the case of one vendor) or would require Microcell to redesign its entire access network to offer such a feature, at such a high cost in terms of complexity of operation, loss of network robustness, and loss of network efficiency that the network would, in effect, be undermined.

Accordingly, Microcell reports in this contribution that it is not possible to comply with the Commission’s ruling concerning Equal Access on MTCs, and recommends that NTWG reports this fact to the Commission as soon as possible.  Microcell will make Equal Access available on MOCs.

2. CRTC Requirement
The Commission’s requirements applicable to Microcell concerning Equal Access are stated in three paragraphs of Order 2000-831, reproduced below for ease of reference:

"23. The Commission considers that, consistent with the principle of end-user choice, the end-users of a mobile wireless CLEC should have equal access to the IXSP of their choice on mobile originating calls, wherever they roam in the serving area or areas where the wireless CLEC operates.

24. The Commission further considers that end-users of a mobile wireless CLEC should have equal access to the IXSP of their choice on mobile terminating calls, where roaming outside the local calling area associated with the end-user's home exchange. Although the roaming subscriber does not dial the long distance call, the subscriber causes the call by roaming, and is responsible for the applicable charges.

26. Accordingly, the Commission directs Microcell to provide equal access on mobile originating calls, where Solutions' end-users are roaming within Microcell's CLEC serving areas and on mobile terminating calls, where an end-user is roaming outside the local calling area associated with the home exchange. This requirement is subject to Microcell's ability to provide equal access and the IXSP's ability to provide the service." (Emphasis added)
3. Background
The requirement that CLECs offer Equal Access is stated at paragraph 190 of Telecom Decision CRTC 97-8:

"it is in the public interest to require CLECs to provide equal access to all IX service providers, at terms and conditions that are equivalent to the terms and conditions contained in the ILECs’ tariffs.  Accordingly, the Commission will require CLECs to file proposed tariffs for IX equal access, and to justify any departure from the terms and conditions contained in ILECs’ tariffs." (Emphasis added)
In Canada, ILECs offer Equal Access only on originating calls.  Microcell is not aware of any jurisdiction in the world where Equal Access is required or enabled on MTCs.  In the US, where wireless calls are generally charged in the same way as in Canada (i.e. wireless-subscriber pays to both place and receive calls), the FCC declined to order wireless carriers to offer Equal Access (Order FCC 96-126, filed on March 21, 1996 / CC Docket No. 94-54 / NEWSReport No. DC 96-27).  In Europe, where caller-originated billing is the norm, the issue does not arise and so no wireless carrier has enabled the equivalent of MTC equal access.  The Commission declined to mandate the ILECs to support caller-originated billing in Decision CRTC 2000-74.

Consistent with the requirements in Canada and the rest of the world, Microcell’s TN 2 proposed to offer Equal Access on MOCs only.  In Microcell’s TN2 ("Schedule 2: Equal Access"), filed on May 3, 2000, it was further noted:

"Microcell will make available to its Customers (service providers, or “resellers”), including Solutions, the ability (and, in Solutions’ case, the requirement) to offer their end-users the same Equal Access to the network of the IXSP of their choice as they would obtain from a wireline ILEC or CLEC.  That is: End-users will be able to reach the IXSP of their choice using the same dialling patterns as they would from a wireline handset (1+, 0+, 00-, 10XXX (or 101XXXX), 01+ or 011+)  […]  Microcell will offer enhanced Equal Access products beyond those required of a LEC according to terms and conditions to be negotiated with IXSPs.  Enhanced Equal Access products and services could, for example, enable an end-user roaming outside his or her home exchange to other locations in Canada served by the same IXSP to gain access to that IXSP’s network on an Equal Access basis for Mobile Originating Calls (“MOCs”), provided that the IXSP is interconnected to Microcell’s switch serving that location or locations." (Emphasis added)
In its Reply Comments of June 12, 2000, concerning TN2, Microcell wrote:

"In the filing accompanying TN 2, Microcell explained that, as a Competitive Local Exchange Carrier (“CLEC”), it will enable its Customers (i.e., resellers) and end-users of its affiliate Microcell Solutions Inc. (“Solutions”) to have access to the interexchange service provider (“IXSP”) of their choice whenever they place an interexchange call from within their home exchange  […]  Microcell considers this level of equal access to be analogous to the equal access service that other LECs are mandated to provide.  End-users of an ILEC or wireline CLEC are able, and entitled, to reach the IXSP of their choice when calling from telephone equipment attached to the local line provided by that LEC  […]  The proposal from Bell et al. and TCI that Microcell be mandated to facilitate equal access for roaming customers and mobile terminating calls would result in requirements for a wireless CLEC which exceed those applicable to other LECs. Such a result would violate the principle of technological neutrality upon which competitive entry in the local exchange market is based." (Emphasis added)
Finally, the Reply Comments by Clearnet, filed on July 14, 2000, concerning its TN1, were also clear on this subject too:

"The customer’s receipt of a call while roaming is quite a different matter than call forwarding.  The wireless customer has not specified a telephone number to which calls must be forwarded from the wireless switch.  Rather, Clearnet’s network routes the call to the customer’s wireless terminal using wireless networking protocols that are internal to Clearnet and/or other wireless operators with which Clearnet interconnects in order to facilitate wireless roaming  […]  Equal access applies in respect of a call that a LEC’s subscriber initiates with the dialling sequences of 1+, 0+, 00-, 10XXX, 101XXXX, 01+ or 011+.  However a roaming wireless subscriber neither originates the call, nor does the subscriber have any explicit role in deciding the call’s routing.  As such, the call cannot possibly be characterised as an equal access call as the ILECs contend." (Emphasis added)
In the following sections, Microcell confirms that offering Equal Access on MTCs and on CFs is simply not an option because of technical limitations.

4. Mobile Terminating Call
Before entering into detailed discussions on why Equal Access on MTCs and on CFs is not possible, Microcell would like to recall the underlying concepts of a MTC.

In a MTC scenario, the Calling Number is the phone number of the customer who originates the call. This customer can be an ILEC, a CLEC or a WSP customer (or anybody else in the world!). This call is always routed to / terminated in the Exchange where the NPA-NXX of the wireless-subscriber resides (the Home Exchange). Standard routing works like this today and nothing will change. This is the first leg of a MTC. It can be local or LD. This first leg raises no billing or routing issues.

Billing and routing complications arise when the wireless-subscriber roams.  In this case, roaming is accommodated by attaching a “second leg” to the call.  When a wireless-subscriber roams, his handset registers on a regular basis with the "Visitor Location Register-Mobile Switching Centre" (VLR-MSC) that serves the region where he is located / moving. The VLR-MSC knows in which area (Location Area) it will be able to reach the wireless-subscriber in the case of a terminating call. The VLR-MSC communicates this information to the Gateway-MSC, which serves the Home Exchange of the wireless-subscriber, through a common database named the Home Location Register (HLR).

When a call is made to a roaming wireless-subscriber, the call is first received by the Gateway-MSC.  To route the call to the roaming customer, the VLR-MSC, which is linked to the Gateway-MSC by the HLR, assigns a Mobile Station Roaming Number (“MSRN”), which is a temporary number (NPA-NXX-xxxx) assigned to the wireless-subscriber as a function of his physical location.  The geographic coverage area of Microcell’s network is divided into Location Areas (LAs), which are established based on RF engineering requirements.

Using the newly-assigned MSRN, the Gateway-MSC then sends the MTC to the VLR-MSC.  The VLR-MSC “knows” the LA within which the called subscriber is located.  The VLR-MSC sends a “global page” to all Cell-Sites within the relevant LA, to determine which Cell-Site is best able to serve the wireless-subscriber for that terminating call.  The nearest antenna then establishes the communication and manages the call.

MSRNs are generated for MTCs only, not for MOCs. An MSRN indicates in which region (LA) the wireless-subscriber is physically located. Diagram #1 illustrates a MTC scenario:
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In this example, the roaming call will be rated from the Home Exchange to the destination point identified by the MSRN, i.e. Montreal to Ottawa (514-992 to 613-276). The MTCs are billed correctly because the WSPs are using the Call Detail Records (CDRs). The CDRs contain a lot of information. As an example, the Cell-Site ID (identity numbers / addresses), as well as the Home Area of the wireless-subscribers, are included in the CDRs.

The MSRN is assigned dynamically by Microcell’s switches for routing purposes within Microcell’s own network.  It is not identified with a specific wireless-subscriber, but with a single LA within the area served by the switch.  To match MSRNs with the structure of ILEC Exchanges, which would be necessary to identify long distance calls that must be carried by the subscriber’s Primary Interexchange Carrier (PIC), requires, among other things, the application of further translation tables.

The same difficulty does not arise in the case of MOCs.  In this case, the call is initiated by the wireless-subscriber.  The MSC that first accepts the call, whether the subscriber’s Home Exchange Gateway-MSC or a VLR-MSC when the customer is roaming, consults a routing/translation table already built into the structure of the MSC.  This permits Microcell, for instance, to notify the subscriber if the call s/he has dialled using 7 digits is actually a long distance call that requires the subscriber to dial 11 digits.  The translation tables used in connection with MOCs are relatively simple, and ranges of NXXs can be entered to accelerate the routing process.  Unfortunately, these translation tables are not available for use in connection with MTCs.  Nor is the same software used in the MSCs to process MOCs and MTCs. We do not try to determine whether or not the MTCs is local.

As noted above, Microcell confirms that it will be able to offer Equal Access on MOCs using the Route Origins (RO) method.  Microcell will also comply with the long-term solution, that is, for example the JIP in the IAM SS7 parameter proposed by the NTWG in order to permit IXCs to offer distance-sensitive rating plans to wireless-subscribers. The RO method available for MOCs is a well-tried alternative and it is sustainable in the short term, as well as in the long term. In fact, Microcell currently uses the RO method with one of its SPs that has requested Equal Access for MOCs only.

However, the addition of the required translation process to the MSC’s already complex routing process on MTCs and CFs will not be supported by either of the MSC vendors represented in Microcell’s network.  Neither switch was designed for such functions.  Microcell has explored several possible means of adding the required translation functionality with both vendors.  Vendor 1 has stated unequivocally that its MSC is incapable of supporting these functions.  Vendor 2 has been less categorical about the inability of its switch to support the new translation functions, but accommodating these functions in connection with Vendor 2’s MSC would require Microcell to superimpose on its existing routing scheme a totally new method to reach end-customers which have selected an alternative long distance provider for their MTCs.  To do this, Microcell would have to redesign a significant portion of its basic wireless architecture.  The cost of such a redesign is not just the addition of significant CPU resources, equipment, specialized hardware and software; it is a significant risk of undermining the basic RF engineering design of the wireless network.  This is unacceptable to Microcell.

The following sections address these issues for the Vendor 1 and the Vendor 2 switches.
4.1 The Option Explored with Vendor 1

4.1.1
The proposal

The "work around" solution found by the Microcell's engineers is based on the following principles:

1. We attribute a Local Access Transport Area (LATA) to the roaming wireless-subscriber in function of his/her physical location (the LATA is determined by the “HLR interrogation route”).

2. A LATA is also equal to a LCA.

3. We compare the LATA determined by the HLR with the Home Exchange of the wireless-subscriber. We would use the LATAXLA Table to do that.

4. The Home Exchange has a default LATA (e.g. all the Microcell Edmonton NXXs have the same LATA).

5. In the LATAXLA Table, if the MTC is local, the wireless-subscriber's NXX will appear as "INTRA INTRA NON_EA" (see the example below).

6. The LATAXLA Table will be use for routing the CFs too.

On the following page, a significantly simplified example of a LATAXLA Table for Edmonton is shown. Please note that a lot of details (i.e. NXXs) are missing from this sample EDM table. In reality, we would need a lot more lines for that particular LATA / LCA.

EDMONTON LATAXLA TABLE:

LATAEDMO 0  INTER INTER STD
LATAEDMO 780600  INTER INTER STD

LATAEDMO 1  INTER INTER STD
LATAEDMO 780601  INTER INTER STD

LATAEDMO 2  INTER INTER STD
LATAEDMO 780602  INTER INTER STD

LATAEDMO 3  INTER INTER STD
LATAEDMO 780603  INTER INTER STD

LATAEDMO 4  INTER INTER STD                      (line 1)


LATAEDMO 780604 INTRA INTRA NON_EA      (line 4)
    (line 5)

LATAEDMO 5  INTER INTER STD                      (line 2)

LATAEDMO 780605  INTER INTER STD

LATAEDMO 6  INTER INTER STD
LATAEDMO 780606  INTER INTER STD

LATAEDMO 70  INTER INTER STD
LATAEDMO 780607  INTER INTER STD

LATAEDMO 71  INTER INTER STD
LATAEDMO 780608  INTER INTER STD

LATAEDMO 72  INTER INTER STD
LATAEDMO 780609  INTER INTER STD

LATAEDMO 73  INTER INTER STD
LATAEDMO 78061  INTER INTER STD

LATAEDMO 74  INTER INTER STD
LATAEDMO 78062  INTER INTER STD

LATAEDMO 75  INTER INTER STD
LATAEDMO 78063  INTER INTER STD

LATAEDMO 76  INTER INTER STD
LATAEDMO 78064  INTER INTER STD

LATAEDMO 77  INTER INTER STD
LATAEDMO 78065  INTER INTER STD

LATAEDMO 7800  INTER INTER STD
LATAEDMO 78066  INTER INTER STD

LATAEDMO 7801  INTER INTER STD
LATAEDMO 78067  INTER INTER STD

LATAEDMO 7802  INTER INTER STD
LATAEDMO 78068  INTER INTER STD

LATAEDMO 7803  INTER INTER STD
LATAEDMO 78069  INTER INTER STD

LATAEDMO 780400  INTER INTER STD
LATAEDMO 7807  INTER INTER STD

LATAEDMO 780401  INTRA INTRA NON_EA
LATAEDMO 7808  INTER INTER STD

LATAEDMO 780402  INTER INTER STD
LATAEDMO 7809  INTER INTER STD

LATAEDMO 780403  INTER INTER STD
LATAEDMO 781  INTER INTER STD

LATAEDMO 780404  INTER INTER STD
LATAEDMO 782  INTER INTER STD

LATAEDMO 780405  INTRA INTRA NON_EA
LATAEDMO 783  INTER INTER STD

LATAEDMO 780406  INTRA INTRA NON_EA
LATAEDMO 784  INTER INTER STD

LATAEDMO 780407  INTRA INTRA NON_EA
LATAEDMO 785  INTER INTER STD

LATAEDMO 780408  INTRA INTRA NON_EA
LATAEDMO 786  INTER INTER STD

LATAEDMO 780409  INTRA INTRA NON_EA
LATAEDMO 787  INTER INTER STD

LATAEDMO 780410  INTER INTER STD
LATAEDMO 788  INTER INTER STD

LATAEDMO 780411  INTER INTER STD
LATAEDMO 789  INTER INTER STD

…  (NXXs are missing here!)
LATAEDMO 79  INTER INTER STD

LATAEDMO 780489  INTRA INTRA NON_EA
LATAEDMO 8  INTER INTER STD

LATAEDMO 780490  INTRA INTRA NON_EA
LATAEDMO 9  INTER INTER STD

LATAEDMO 780491  INTRA INTRA NON_EA
*** end of the table ***

LATAEDMO 780492  INTRA INTRA NON_EA


LATAEDMO 780493  INTRA INTRA NON_EA     (line 3)



LATAEDMO 780494  INTER INTER STD


LATAEDMO 780495  INTRA INTRA NON_EA


LATAEDMO 780496  INTRA INTRA NON_EA


LATAEDMO 780497  INTRA INTRA NON_EA


LATAEDMO 780498  INTRA INTRA NON_EA


LATAEDMO 780499  INTRA INTRA NON_EA STD


LATAEDMO 7805  INTER INTER STD


Note: a lot of local NXXs are missing for Edmonton and its EAS

Example #1:

1. A wireless-subscriber with an Edmonton phone number (e.g. 780-604) receives a call. He is roaming in Edmonton (LATA = LCA = EDM)

2. We use the EDM LATAXLA Table to determine whether or not the MTC is local. We are searching for the Home Exchange of the wireless-subscriber, so his NXX must be "INTRA INTRA NON_EA" for the MTC to be local.

3. The result is shown in line #4: We compare the LATA determined by the HLR (which is EDM) with the LATA of the Home Exchange (780-604). The MTC is local (i.e. EDM to EDM).

Example #2:

1. A wireless-subscriber with a Calgary phone number (e.g. 403-399) receives a call. He is roaming in Edmonton (LATA = LCA = EDM)

2. We use the EDM LATAXLA Table to determine whether or not the MTC is local. We are searching for the Home Exchange of the wireless-subscriber, so his NXX must be "INTRA INTRA NON_EA" " for the MTC to be local.

3. The result is shown in line #1: We compare the LATA determined by the HLR (which is EDM) with the LATA of the Home Exchange (403-399). The MTC is LD (i.e. CLG to EDM).

4.1.2
Vendor’s reaction

Vendor 1 was unequivocal that this proposal would not be supported either by the Vendor or by the equipment in place.  The consequences of such a lack of support were listed by this Vendor:

"Without this being a supported implementation, Microcell runs the risk of feature interaction problems, table size limitations, support issues with TAS and design as well as engineering and perhaps complete lack of function in any subsequent load […] the reality is Microcell will need to request a RFF." ("TAS" means Technical Assistance Support; "RFF" means Request Functional Feature, which is a demand from a carrier asking for the development of a specific application)

4.1.3
Proposal also poses significant operational difficulties

Microcell notes that, even if Vendor 1 had agreed to support the translation option designed to work with the MSC supplied by this manufacturer, it is clear that this option is not feasible for a number of other reasons.

The LATAXLA Table was not designed for LCA screening.  What was proposed is already a “work-around”, and therefore less than optimal use of the software.

Each NXX within each local calling area (or LATA) must be entered into the table.  Each NXX must be listed uniquely, and must be linked to data identifying the NXX as “local” or “long distance” to the LATA determined by the HLR.  Unlike the routing/translation table in use for MOCs, it is not possible to use ranges of NXXs in a LATAXLA Table.

A single table is required.  Only one LATAXLA Table could be made available per MSC.  Because of the size of the geographic area served by Microcell’s MSC, this table would have to be extremely large and complex.

Table is of limited size.  The LATAXLA Table is limited to 1064 entries. Microcell’s engineers estimate that at least 3500 lines are needed per MSC.  The requirement could be even greater, depending on the number of NPAs, NXXs and LCAs served by the MSC.

Maintenance of the Table would be extremely onerous.  The LATAXLA Table would have to be updated each time a new NXX was brought into use within a LCA and whenever a new LCA was created.  As Microcell’s network continues to grow, and as the Canadian telecommunications industry continues to evolve and become more complex and more demanding of available numbering resources, the resources that would have to be devoted to maintaining and updating LATAXLA Tables would become enormous. 

IXCs would be limited to a single route per MSC.  Even if all the above limitations could be overcome, use of the LATAXLA Table would unacceptably limit the interconnection choices of IXCs.  Because Microcell’s MSCs typically serve more than one urban area, and a single Table can be used in each MSC, IXCs would be limited to interconnecting solely at one place in the area served by each MSC.  For example, an IXC could not interconnect at both Victoria and Vancouver, because both cities are served by the same MSC.

4.2 Option Explored with Vendor 2
The second option explored with Microcell’s Vendor 2 was rejected because it effectively requires Microcell to re-engineer its entire network.  This option would involve imposing a Transport Area-based routing scheme.

4.2.1
Principles Underlying the TA Routing Scheme

The TA Routing scheme can best be explained by contrasting it to the RO method used to route MOCs.  When a wireless-subscriber originates a call (MOC), the MSC is able to determine the "Route Origin" based on a group of Cell-Sites. The MSC is then able to determine the Outgoing-LCA, which is a set (or ranges) of NXXs where a wireless-subscriber can call locally. The determination is done on the basis of the LCA where the wireless-subscriber is located. If the call is LD, then the MSC will enter into an equal access routing scheme and it will send that LD call, if desired by the subscriber, to the appropriate IXC.

Microcell uses RO values to determine whether or not, from a specified location, a MOC is local. The group of Cell-Sites associated with a single RO is also named an Originating Local Calling Area (OLCA). From an OLCA, MOCs that are destined to an associated NPA-NXXs incur no LD charges. The method Microcell can use to implement Equal Access on MOCs will rely on these RO values.

As noted above, routing MTCs requires Microcell to designate Location Areas (LAs).

LAs are essential for location updates (i.e. for registration), for hand-off, for "global paging" (before terminating a call), as well as for MSRN attribution purposes. LAs are used only in the case of MTCs. 

To implement Equal Access on MTCs, Microcell would have to overlay onto its existing, LA-based routing system, a new routing method based on Transport Areas.  The basic principles are the following: An Originating Transport Area (TA) is assigned to the Home Exchange of the wireless-subscriber. A Terminating Transport Area (TTA) is assigned to the physical location of the wireless-subscriber that is roaming. If the TA is not equal to the TTA, the call is LD. If they are equal, then the call is local. 

To introduce TA-based routing, both TAs and the TTAs would need to be associated with the LAs currently used to complete MTCs.
4.2.2
Vendor’s reaction

Microcell explored the TA-based routing option with Vendor 2.  Although the MSCs manufactured by Vendor 2 were not specifically designed to meet the technical characteristics of the Canadian market, the difficulty associated with that additional routing translation step does not appear to be insuperable at the MSC level.  However, Vendor 2 advised Microcell that introducing this routing option would require the network to be re-engineered completely, away from its current LA-based structure.  This is completely unacceptable to Microcell.

4.2.3
Design and operational difficulties posed by TA-based routing

In numerous regions within the Microcell network, more than one LCA is included in a single LA. Because the MSC would use LA information to determine the TAs and the TTAs, it becomes impossible for that MSC to determine in which LCA the wireless-subscriber is roaming. Not knowing the exact LCA means not being able to determine if the MTC is local or LD. Diagram #2 illustrates this problem. If the Home Exchange of the wireless-subscriber is within LCA #100 and that wireless-subscriber is roaming in LCA #102, the MSC will not be able to determine that the MTC is in fact, as per the wireline rule, a LD call. The TA and the TTA will have the same value (i.e. LA #1 = TA = TTA). The only information that the MSC has is the LA number.
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To resolve this problem, Microcell would have to re-arrange its LAs to establish a perfect match with the LCAs.  The translation datafill requires that each LA must be entirely included into one and only one Outgoing LCA (an OLCA CellSet is a set of Cell-Site from which a call can originate. An OLCACellSet is also used to define the Home Area of each wireless-subscriber). Microcell would have to create LA #100, LA #101 and LA #102. Therefore, in the previous example, the MSC would then be able to determine two different TA and TTA. The TA would be equal to LA #100 (Home Exchange), which is the LCA #100. The TTA would be equal to LA #102, which is LCA #102.

We note that having LAs (and associated TAs) match LCAs is not practical for any wireless network.  The sizes of LAs are determined as a fundamental element of RF engineering and system design.  Matching LAs to LCAs contradicts wireless principles that guide network deployment.  The size of an LA is based on wireless principles and it depends on numerous internal factors (e.g. efficiency of the SS7 network; paging capacity of each Cell-Site located in the LA; hand-over management capacity within the BSCs and the MSCs; etc.).  Among other things, the size of an LA is set in a particular way to balance the number of "global pages" and the number of location updates.  As mentioned above, in the case of a MTC, the LA is used to determine the region where the wireless-subscriber is roaming, as well as to attribute a MSRN to that subscriber.
Reducing the size of LAs, or otherwise rearranging the LA-structured network to accommodate this TA-based routing scheme, would also undermine the functionality of Microcell’s very network.  With smaller LAs, much greater computing resources are required to manage the network and all calls made over the network.  Serious congestion can result, making mobility itself extraordinarily difficult to assure.

In addition, changing LAs to attempt to match LCAs would result in significant cost to Microcell.  Any change to LAs involves at least the following additional changes:

1. Changing the Cell Global Identity (i.e. the address of the antenna = 16-digit). In fact, 3 specific digits within that 16-digit address represent the LAs. If we augment the number of LAs, we ending up changing the addresses of the Cell-Sites. Because of that, we would need to re-program the Base Station Transceivers (BTSs), the Base Station Controllers (BSCs), as well as the MSCs.

2. Changing the translation tables in all the MSCs for routing purposes;

3. Modifying all the OLCA datafill tables for wireless management purposes (MOCs and MTCs);

4. Shutting down the affected Cell-Sites and changing or adding equipment and capacity. It is important to note that adding cabinet, equipment and Transceiver Units to the BTSs means extra investments. Moreover, when a Cell-Site reach its maximum capacity, we need to add antennas and redesign the portion of the network that surrounds that Cell-Site (i.e. air-interface redesign);

5. Re-activating the sites and performing extensive field testing  (e.g. hand-over);

6. Adding BTSs also means adding trunks, as well as ports in the MSCs;

7. Erecting Cell-Sites represents weeks and weeks of efforts. Among other things, Microcell needs to approach the landlords; to consult with the municipalities; to obtain building permits; to obtain aeronautical clearances; to build the foundations, etc.

8. With the TAs method, all the sectors of the same Cell-Site must be part of the same LCA. Each Cell-Site has a unique LA (contained in the Cell Global Identity) and that LA is associated with a unique LCA (or TA). This means having to match the radio-waves with the LCAs boundaries;
9. A similar problem arise with repeaters positioned near LCA boundaries. This is particularly the case on highways. Microcell would have to match the repeaters’ radio-waves with the LCA’s boundaries;
10. Additional or rearranged LAs must also be coordinated and synchronized with Translation and Billing functions to ensure that the network continues to operate properly;

11. Adding CPU capacity in the MSCs and in the BSCs;

12. Modifying the network so the LAs match the LCAs would have a major impact on the signalling between the mobile stations and the VLR-MSC (e.g. increasing the location updates due to change of LAs when a wireless-subscriber is moving).
Microcell estimates that, even if the result could be assured and would not undermine the functionality of the network, these changes would cost many millions of dollars.  In effect, asking Microcell to duplicate the wireline networks’ structure requires the company to undermine the integrity of the network it has built.  This proposal would also introduce a rigidity of network design that would result in significant loss of flexibility and of the efficiency of call processing / management schemes.  Microcell’s ability to adapt its existing network as the wireless (and wireline) industry evolves would be unacceptably limited.

5. Call Forward
A CF is a redirection of an incoming call. The wireless-subscriber programs his handset in order to forward all or some of his incoming calls to a specific phone number (FNUM). The FNUM can be local or LD.

An Unconditional CF (UCF) means that all incoming calls are by default redirected to the FNUM. The MSC receiving the call does not even try to reach the wireless-subscriber. The UCF is made at the MSC level.

On the other hand, a Conditional CF (CCF) means that the MSC routes the terminating call to the wireless-subscriber. The latter has then the choice to answer the incoming call or not. If the incoming call is not answered, then the MSC forwards the call to the specified FNUM, already programmed in the handset (e.g. very often, the FNUM is the Voice Mail number).

Microcell estimates that, from its customer base, the average LD CF usage per customer is less than 1 minute per month.

5.1 Vendor 1
5.1.1 Unconditional CF
The problem with UCF is really simple in the case of Vendor 1: the MSC always assumes that the originating point of a UCF is the MSC itself (where it is located), regardless of the wireless-subscriber’s Home Exchanges. So, the default LATA of the MSC is used to route all the UCFs (i.e. we can not identify the Home Exchanges of the wireless-subscribers because of that default setting).

Note that Microcell uses across its network a few MSCs that cover many regions and Exchanges. So, we will not be in a position to route the LD UCF properly. In some cases, a UCF might be treated as a LD call instead of a local call.

As an example, the MSC in Vancouver covers Vancouver, Victoria, Aldergrove, Abbotsford, Chilliwack and Whistler. So, all the wireless-subscribers that will make a UCF within BC will be assumed to make a UCF from Vancouver. Even if a Victoria subscriber (250-884-xxxx) forwards all his incoming calls on his wireline phone, into his house (this would normally be a local UCF), the MSC will assume that the UCF is LD (Vancouver-Victoria) and it will send that traffic to the wireless-subscriber preferred IXC. These types of calls will cause many problems and errors. This is strictly a technical limitation.

However, Microcell’s engineers were again able to think about an in-house solution. Microcell would have to use a feature named TNUM. This feature uses the calling number (i.e. the phone number of the wireless-subscriber) to identify the Home Exchange. But, the problem with this “work around” solution is the following: we would have to create in each MSC a large table that will include all the Microcell NXXs and update that table constantly. The Microcell NXXs will be associated with a group of local NXXs. Additional translations will have to be built to properly route the UCFs. This is CPU consuming for the MSCs. Taking into account that Microcell would use a different method for routing the LD MOCs, as well as a third different method for routing the LD MTCs, we are facing quite a challenge here. Again, the more patching we do on a MSC, the more risk we take.
5.1.2 Conditional CF:

Regarding the CCF scenario, following is the message we received from Vendor 1:

"In short, NO was the answer  [...]  to resolve the type of scenario you describe (LD CF with equal access), it would need to be done in billing (e.g. compare the CF # with the OLCA of the calling party)."

Again, Microcell’s engineers tried to develop a “work around” solution for the CCFs. It would work the exact same way as the proposed MTCs solution work. We would use the LATAXLA Tables. If the LATA determined by the HLR is different from the LATA associated with the FNUM, then the CCF is LD and Microcell would route that CCF to the preferred IXC. However, all the problems associated with this alternative are listed above. Adding the CCF scenario into the LATAXLA Tables will add to the existing complexity and we still have a major limitation concerning the number of entries.

Example #1:

1. A wireless-subscriber with an Edmonton phone number (e.g. 780-604) forwards a call to 780-493 (CCF). He is roaming in Edmonton (LATA = LCA = EDM).

2. We use the EDM LATAXLA table to determined whether or not the CCF is local. We are searching for the FNUM, so the NXX must be "INTRA INTRA NON_EA" for the CCF to be local.

3. The result is shown in line #3 (see the EDM LATAXLA Table above): We compare the LATA determined by the HLR (which is EDM) with the LATA of the FNUM (780-493). The CCF is local (i.e. EDM to EDM).

Example #2:

1. A wireless-subscriber with an Edmonton phone number (e.g. 780-604) forwards a call to 514-332 (CCF). He is roaming in Edmonton (LATA = LCA = EDM).

2. We use the EDM LATAXLA table to determine whether or not the CCF is local. We are searching for the FNUM, so the NXX must be "INTRA INTRA NON_EA" for the CCF to be local.

3. The result is shown in line #2: We compare the LATA determined by the HLR (which is EDM) with the LATA of the FNUM (514-332). The CCF is LD (i.e. EDM to MTL).

5.2 Vendor 2
The UCF and the CCF will work with the TAs method. However, as has been demonstrated, the TAs method can not work properly in Canada. In order to implement the TAs method, Microcell would have to substantially modify its access network, even more so in certain densely populated regions where various LCAs and LAs co-exist (e.g. Toronto).

5.2.1 Unconditional CF:
A dedicated Gateway Roaming Interrogation (GRI) route will be created for every Microcell Mobile Station ISDN Number (MSISDN), or called number, range that is part of the same region (LA / LCA). A specific TA will be assigned to each GRI route. A UCF in the MSC would use the GRI TA as a geographical representatition of the origin of the call. In case of a forwarded call in Gateway-MSC, the TA is compared with the TTA associated to the FNUM. If they are equal then the call is local, if not then the call is LD. As an example, a Montreal subscriber (TA-1) does a UCF, thus directing all his incoming calls to a Quebec City number (TTA-10). This would cause the call to go into Equal Access Carrier Analysis.

Again, even if the alternative permits Microcell to offer Equal Access on UCFs, Microcell has serious concerns with repect to the deployment of this solution.
5.2.2 Conditional CF:
Each LA will be associated to a unique TA. In the case of a forwarded call, the TTA associated to the FNUM is compared with the TA (i.e the LATA determined by the HLR, which is associated to the subscriber's location). Again, it is not possible to have more than one LCA in each LA. If the TA equals the TTA, then the CCF is local. Otherwise, it is LD and it will be sent to the chosen IXC.

A new database for the FNUM analysis by NPA and by NXX must be created. This table would contain all the NXXs (PSTN, Microcell and others) existing in the NPAs served by that specific MSC. This is a big database that will be added to the already very complicated structure we have in place for other routing purposes.
Another hurdle for Microcell concerning the CCF will be to modify its billing scheme. Currently, all the CCFs are billed just like the UCFs. This is the case because of marketing and competitive purposes. As an example, if a Montreal wireless-subscriber, with a 514-992-xxxx phone number, is roaming in Ottawa and does a CCF to a Montreal phone number (e.g. to his Voice Mail), that CCF will be billed as a local call (i.e. as if it was a UCF). However, in a pure Equal Access scenario, that CCF is in fact from Ottawa to Montreal, which is a LD call. The CCF would have to be sent to the wireless-subscriber's preferred IXC. As we explained earlier, all UCFs are made at the MSC level. So, the originating point of the UCFs is always the Home Exchanges of the wireless-subscribers. Simply put, we are using the same billing scheme for the CCFs. To do otherwise would mix the wireless-subscribers and Microcell’s Call Centre would then have to face an enormous amount of complaints.

6. Conclusion
Microcell can offer Equal Access on MOCs using the RO method.  This method is in place today and offered to our service providers, and it works well.  The MSCs were designed to offer this feature and no software upgrade or network modifications are needed.

Microcell is ready to continue to work on the JIP or other feasible long-term solutions in order to permit the IXCs to offer to the wireless-subscribers distance-sensitive rating plans.  On a going forward basis, the NTWG would be responsible to work on this issue.

For all the above-mentioned reasons, Microcell cannot offer Equal Access on MTCs and on CFs. Microcell’s Vendor 1 confirmed that it does not support the “work around” solution (LATAXLA Table) developed by Microcell’s engineers for routing the LD MTCs to the proper IXCs. Moreover, even if that feature was supported, the size limitation of the LATAXLA Table is 1064 entries. Due to the fact that each MSC serves many regions, thus many LCAs, NPAs and NXXs, Microcell’s engineers estimated that they would need at least 3500 lines per table.

Concerning CFs, the Vendor 1 MSCs use a default LATA for routing the LD UCF. This will lead to some errors when analyzing if a UCF is local or LD. Finally, Microcell would have to implement the LATAXLA Table solution to offer Equal Access on CCFs, which is again not an acceptable solution.

On the other hand, implementing Equal Access for MTCs and CFs in the Vendor 2 MSCs would require Microcell to almost completely redesign its access network, because only one LCA is permitted per LA.  In effect, implementing a TA-based routing system would, as noted above, require Microcell to match LAs with LCAs, a physical impossibility. 

In fact, Microcell currently has many regions where the LCAs are overlapping to each other and where a single LA includes many LCAs. This means that the MSCs are not able to distinguish where exactly the wireless-subscribers are located within the LAs. As mentioned above, the MSCs only have information on LAs when it is question of MTCs or CFs. No information on the LCAs is available. Thus, without knowing the exact LATA (i.e. LCA), it is impossible to use the Equal Access scheme for routing the MTCs or the CFs

Decreasing the size of its LAs is simply not an option for Microcell because the LAs are designed under particular wireless rules. To do otherwise would undermine network stability. It would also be too much expensive.

Because these limitations are internal to Microcell’s network, and are not matters that can be worked around by any amount of effort in the Canadian telecommunications industry as a whole, Microcell believes that NTWG has no option but to report to the Commission that no industry solutions exist at this time to achieve the objective stated by the Commission in Order CRTC 2000-831 of enabling Equal Access on MTCs and CFs.

Microcell urges NTWG to make such a report in unequivocal terms as soon as possible.  The alternative is that the CISC process will have been used to undermine the Commission’s ruling, which is that Microcell should become a CLEC in accordance with the terms and conditions set forth in its tariffs, as modified pursuant to Order 2000-831, as quickly as possible.
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