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1 Background:

The NGN architecture (release 1) recently released by the FGNGN under SG13 talks about the interoperability with the existing telecom network technologies including the PSTN/ISDN networks and 2G PLMNs.  It also talks about the network attachment with various kinds of access technologies.  Moreover special emphasis has been given for the PSTN/ISDN emulation/ simulation/ evolution due to its existing ubiquitous large subscriber base. However the fact of presence of even larger and ubiquitous subscriber base of 2G PLMN has been completely ignored for the emulation/ simulation/ evolution aspect towards NGN.  This means that the existing 2G access network will not be able to attach to the NGN.  Moreover neither the existing 2G subscriber will be able to roam in the NGN nor will the NGN subscriber be able to roam in the existing 2G networks.

A contribution, viz., FGNGN-ID-01073 – “NGN In-Roaming for the terminals belonging to Legacy Mobile networks (Non-IMS PLMN) - Support of MAP”, was submitted in the last FGNGN meeting suggesting the attachment and roaming of the 2G PLMN subscriber in NGN.  During discussions of the contribution, it was suggested by a few delegates that this requirement was out of scope of NGN release 1 and that even the 3GPP was also not addressing the in-roaming of the 2G subscriber in 3G network.  As a result the contribution was put in the FGNGN WG1 living list (FGNGN-OD-00260) for further discussions.

This contribution is a follow up discussion on the same issue.

2 Discussion

2.1 Network Evolution Approach of the Existing 2G Networks in Developing Nations

2.1.1 Existing Telecom Scenario

As on date (December 2005) the total number of mobile subscribers across the world are about 1/3rd of its population, i.e., around 2.1 billion mobile subscribers in the world’s population of 6.5 billion.  Out of this, the developing nations like China, India, Eastern Europe, Latin America and Africa hold the major share and the future growth is mainly seen through these regions only.  China alone has around 380 million mobile subscribers and India has 55 million mobile subscribers.  

With the explosive growth of telecom further poised to happen in these countries, it is important to note that the growth is happening with the 2G PLMN technologies only.  Moreover the number of mobile subscribers has already overtaken the number of fixed PSTN/ISDN subscribers in these countries as well as on an average across the world.  

2.1.2 Telecom Investment Pattern in Developing Nations

As a result of huge deployment of such 2G PLMNs, the economy of scale has really shown itself and the 2G handsets as well as the 2G infrastructure are getting dirt cheap.  This has further provided an opportunity to the lower income strata of the developing nations to subscribe to new mobile connections.  

For the operators, it is getting easier to deploy the 2G mobile technology infrastructure even as compared to fixed line wired one.  This is because if the cable laying is eliminated from the last miles, the infrastructure installation is easier, faster as well as cheaper.  Moreover the wireless last mile is not prone to get faulty due to poor cable laying.  As a result even the fixed services are offered by the operators with the 2G technologies using the Fixed Wireless Phones etc.  

Thus the investment pattern for both mobile and fixed services is towards the 2G PLMN technologies.

Especially in India such strategy is, for sure, bringing explosive 2G PLMN subscriber growth, which is currently still at an abysmal level of only 55 million across a population of more than 1 billion.  Again, this growth is expected only if the subscribers continue to get dirt cheap options of the handset and the services.

2.1.3 Regular Migration Options from 2G towards 3G or NGN are Not Feasible for Developing Nations

Once it is established that the 2G PLMN subscribers are the largest number of existing telecom subscribers across the world and are poised for an explosive growth further especially due to already achieved economies of scale in the developing nations, it is highly logical to discuss the migration options of these 2G subscribers to 3G or NGN.  Moreover it goes without saying that the cost of the 3G/NGN mobile access network infrastructure as well as handsets are going to be high unless the economies of scale are achieved quickly.

Anywhere, any logical migration to 3G or NGN technologies from the existing 2G ones can happen out of the following options: -

· The existing operators firm up their infrastructure replacement plans and pass on the cost of replacement to the existing and potential subscribers, who happily pay higher for the existing and newer services they get.

· The government funds the infrastructure installation and subsidizes the cost of the new handsets so that the same old dirt cheap options are available to the subscribers for the newer technologies also.  

· The existing operators invest in the newer technologies gradually and wait to recover the upgradation costs as the market picks up.  Also the new handset cost is born by the subscriber or is shared between the subscriber and the operator.

For the developing nations, all the above three options are not feasible.  

First, the operators of the developing nations can not have their firm infrastructure replacement plans because a majority of their existing subscribers as well as the new subscribers from the lower income strata will not be able to pay higher for the existing and the newer services.  

Second, the governments of the developing nations do not have funds to pay for the infrastructure installation and handset subsidy.  

Third, the operators of the developing nations would not like to wait for the return on investment on new technologies when they could easily get very high returns in the 2G technologies itself.

2.1.4 2G Mobile Access and NGN Core – A Win-Win Combination for Developing Nations

As already discussed, the 2G mobile access network and the 2G handsets are already at a level of highly successful economies of scale and are turning out to be better options than the fixed wired solutions for the installations in the newer areas.  

On the core network side, it is well established that voice over IP is expected to provide far better network efficiencies and economies of scale as compared to the existing circuit switch approaches (either in 2G or PSTN/ISDN).

Thus a combination of 2G mobile access and NGN core may provide a win-win situation especially for the developing nations.

2.1.5 A Suggested 2G Network Evolution Approach

It is logical to talk about a technological solution to the 2G PLMN evolution/ simulation and emulation in the NGN context where the 2G access network is also a candidate to get attached in the NGN.  That will also enable the mutual roaming of the subscribers between NGN and 2G.

The major cost per subscriber in existing networks is at the following ends: -

· Access side – Cable and laying costs for fixed wired networks and BTS (including tower) and handset for the mobile networks.

· Core side – Circuit Switched Signalling and Bearer Circuit Costs.

As one of the 2G network evolution approach, it is suggested that network evolution towards NGN starts with the core network side in the newer service area (for example rural areas of the developing nations) as well as a few pockets in the existing service areas.  The operators will be happy to invest in the NGN core network entities because that will cut down their costs of signalling and bearer circuits.  But they will do so only if the subscriber growth potential remains the same.  

To ensure the same subscriber growth potential, it is suggested that the prevailing 2G access network is continued to be deployed in the newer service areas as well as in the existing service areas, which attaches to the NGN core network entities.  This is done in the major price sensitive areas like developing nations.  In the price elastic areas of the developed nations and developing nations, the 3G mobile access network could be deployed with the NGN core.

2.2 Argument of 3GPP not supporting the attachment and in-roaming of the 2G subscribers in 3G network

3GPP specifications are for specific type of access network for the IMS services.  On the other hand NGN is expected to support all the major access networks for the IP based services.  Thus it is more a prerogative of NGN to support the 2G access network, which is a major access network. 

Moreover as against 3GPP, ITU-T NGN GSI is truly a global forum with representation from all the regions, economies and countries across the world.  Thus a concern of the developing nations needs to be addressed better in ITU-T NGN GSI.
3 Proposals
3.1 NGN Scope, Requirements and Mobility Requirements
The NGN scope, requirements and mobility requirements should include the support of 2G access networks, viz., GSM based access network and ANSI CDMA based access network.  This could be achieved by some adaptor function which converts the signalling and media from the 2G access network to the SIP signalling and IP media towards the NGN.
The NGN scope, requirements and mobility requirements should also include the support of mutual roaming of the 2G and NGN subscribers.

3.2 NGN Functional Requirement Architecture
The NGN FRA should include the functionality of fetching the user profile from the 2G network to support the case of roaming of a 2G subscriber in NGN.  This could be implemented by the following options: -

3.2.1 There could be a gateway which converts the DIAMETER requests to MAP requests (GSM MAP or ANSI IS-41 MAP) and vice versa.  This gateway needs to interact with Interconnection Border Gateway Control FE on the NGN side and with 2G core network (GMSC/HLR) on the other side.

3.2.2 Direct DIAMETER to MAP conversion support in the Network Signalling Interworking FE of NGN, which interacts with Interconnection Border Gateway Control FE on the NGN side and with 2G core network (GMSC/HLR) on the other side.
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