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Abstracts

At last NGN Focus Group meeting at Geneva, it was discussed both on the IMS-based NGN and non-IMS-based NGN. 

Here, we would like to discuss the NGN architecture with views of addressing and numbering plan. It has to clarify why the future NGN services have to divide into the IMS-based services and non-IMS-based service. Also, in views of addressing and numbering plan, we need to clarify what is the real meaning of the IMS-based service.

It should clarify the definition of the IMS services. Also, the IMS-based naming/numbering/addressing, routing, signaling, control, and management functions in align with the existing understandings of last JRG on NGN activities should be well clarified in order to develop the NGN requirements and functional architecture including control and signaling capability.

Based on the clear definitions of the IMS related terminologies, all the relevant documents which are currently developed in NGN Focus Group should be enhanced or changed. 

In addition, the terminology “Subsystem” in IMS (IP Multimedia Subsystem) has to be clearly justified by comparing with interworking or gateway terminology. It is not a well known terminology in the ITU-T Recommendation. 

I. Discussion Issues

Here, we raise the following questions to develop the NGN architecture and service scenarios.

1. Could all the end users including equipments assume to use only IP address for NGN services (that is, “All IP services” in 3GPP/3GPP2 groups) ? Otherwise, could the end user use other numbering/addressing structure like E.164/E.168 numbering plan for PSTN and cellular mobile network within NGN ?

2. Would the NGN network elements including their control and management elements have to use only IP address ? Otherwise could they allow to use the other numbering/addressing like E.164/E.168 numbering plan to identify and control the NGN systems ?

3. How to interwork NGN address with other relevant numbering/addressing structure including PSTN and mobile network ?

(Note) The Recommendation E.168 contains the E.164 numbering plan for UPT. It is used for cellular mobile service.

II. NGN Architecture in views of Numbering/Addressing Scenario

Figure 1(a) shows the IP-based NGN addressing architecture. The NGN can interwork with PSTN and cellular mobile network with relevant inteworking unit. In this case, the cellular mobile networks have to connect with IP network with help of the relevant gateway or interworking units.
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Figure 1(a) the IP-based NGN addressing structure

Figure 1(b) shows the IP-based NGN addressing architecture with Enum which is currently developed by IETF. The NGN can support telephone and cellular numbering plan with extension of the IP-DNS. In this case, the end user can use the existing telephone or cellular number without any knowledge of his IP address. Also, the existing cellular mobile network can be connected with the IP-based NGN via the relevant gateway systems like VoIP gateway. In this view, the locations of SGSN/GGSN at  the cellular mobile network should be well clarified in this model since the SGSN/GGSN use both E.168 address and IP address.
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Figure 1(b) the IP-based NGN addressing structure with Enum plan

On the other hand, the NGN can migrate based on the existing telephone network and the cellular mobile networks (We simply call it the Telco-based NGN).

Figure 2(a) shows the typical Telco-based NGN scenario. In this scenario, the existing fixed telephone network or cellular mobile networks are used to deliver IP packets as well as voice traffic. This scenario shows that the existing Telco infrastructure is used to build the NGN. The IP network looks like to be connected as one of the other Sub-network (It looks like Subsystem’ as denoted by IMS.). It needs the interworking units. The problem of this scenario is that all the IP packets have to be delivered via the overlay architecture like IP over 3GPP/3GPP2 (for example, deliver IP packets after connection establishment using GPRS or PPP.). 

[image: image3.wmf]E.164/E.168

Number

E.164/E.168

Number

E.164/E.168

Number

E.164/E168

IP Address

E.164/E168

IP Address

IP

Address

E.164/E.168 

Number

IP

Address

End User

Core Network

Access Network

Interworking

Other Network


Figure 2(a) the Telco-based NGN addressing/numbering structure
Figure 2(b) shows the Telco-based NGN architecture while the E.164/E.168 numbers are only used at the access network. It assumes that the existing Telco-based fixed and wireless infrastructure will be well utilized at the access domain. This scenario is very similar to use PPP procedure using dial-up modem which is used to Internet access from PSTN. The RAS/NAS servers assign the IP address to the end user. 

In this scenario, the NGN core network will be the IP-based network. The existing E.164/E.168-based network elements including SGSN/GGSN would like to be used only at the access domain. (There may be some arguments on SGSN/GGSN since they use both IP address and E.168 number. It looks like that the SGSN/GGSN are a kind of the Telco-based mobile IP router.) In this case, the relevant mapping between IP address and E.164/E.168 number are needed in order to support the IP services. It may need to develop the efficient mapping scheme between E.164/E.168 number and IPv6 address.
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Figure 2(b) the Telco-based NGN addressing structure with limited use of the E.164/E.168 address

For both scenario of Figures 2(a) and 2(b), the end users have to be initially identified by E.164/E.168 addresses. The end user does not need to recognize his IP address since it is just temporary address to connect IP-based applications. But, the end user may feel unnecessary burden because most multimedia applications will be developed and accessed by IP address.

III. Proposals

Here, we propose the following conclusions. Figure 3 shows the proposed NGN architecture with views of numbering and addressing. It proposes that the NGN network is basically designed to use the IP address. The existing network elements using E.164/E168 have to only be used during the remaining life time of those systems. Also, the NGN control-/management-plane functions should be defined at the IP address. 

Otherwise, we have to consider the relevant NGN addressing/numbering plan to support all the existing numbering and addressing plan. (Note: the last paragraph in this contribution is one candidate for this purpose.)

The summary of this contribution is as follows.

· The IP interworking solution as shown in Figure 2(a) is not relevant for the NGN evolution scenario. It may be only acceptable scenario from the evolution points of view of PSTN and cellular mobile network. Then, we think that the existing network elements are only applicable only for the access area, not applicable to the NGN core network. 

· With views of numbering and addressing, the IMS-based service gives no additional meaning from the IP service. It looks like how to re-use the 3GPP/3GPP2 network elements to deliver IP packets. It may be one of the short-term scenario. 

· On the other hand, non-IMS based service (it is not a correct terminology) is the pure IP-based service, which may be the most acceptable way to evolve all IP service scenario. Then, we propose that “non-IMS based service” have to change as “all IP based service.”
· Finally, it is not relevant that the NGN requirements and functional architecture try to divide into the IMS-based solution and the non-IMS based solution.
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Figure 3 The Proposed IP-based NGN addressing structure

Therefore, we request that the IMS-based approach should be well clarified in order to develop the NGN requirements and functional architecture as well as the control/management functions. All the relevant documents developed by the NGN Focus Group should be reviewed with above concerns.

To answer the questions described in section I, we proposed the following conclusions.

· End User Identification Aspect

Eventually, all the end users should be identified by IP address. The end user can also use the E.164/E.168 number via Enum. 

· Addressing for NGN Core Network 

All the network elements including the control and management systems should be identified by IP address. All the physical interfaces have to bind with the corresponding IP address. The routing and forwarding process of IP packets will be accomplished by IP address. The network elements at control-/management-plane should be defined by IP address since the end user profile including billing/charging information should be managed by IP address. 

· Addressing for NGN Access Network 

Typically, the access network elements are managed by IP address even though their own physical interfaces (like MAC address) are used. The physical network elements with E.164/E.168 number are only limited at the access network area if the relevant translation mechanism with IP address is given. It should not be used at the core network area.

In addition, if the IPv6 address structure is easily mapped with the existing Telco-based E.164/E.168 numbering plan without help of Enum database, the existing PSTN and 3GPP/3GPP2 network can be easily re-used to deliver IP packets. The mapping procedure between IPv6 address and E.164/E.168 numbering plan requests for further study.
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