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1. Introduction
This is a discussion paper to support the concept used in the CR contributed by Lucent (Tdoc#: S2-021915), modified CR 81.

3GPP SA2 LCS WG has decided to use LIF MLP as the protocol for the GLMC to GMLC interface. The overall concept of GMLC networking has been introduced. One of the issues being discussed in LCS WG is regarding how a R-GMLC can retrieve the IP address of the Home GMLC. The obvious option is to retrieve the address of the Home GMLC from the HLR.

This paper presents a different approach, by which the R-GMLC can derive the Home GMLC address of the target subscriber from the MSISDN or IMSI.

1.1 Assumptions

It is assumed that each valid subscriber is uniquely associated with one Home GMLC, i.e. there is only one Home GMLC for each valid subscriber. In addition, similar to the association between the numbering scheme and the HLRs in the existing GSM networks, a Home GMLC should also associated with a numbering scheme (i.e. associated with certain country code and network code etc.).

The home network domain name shall be in the form of an Internet domain name, e.g. operator.com, as specified in RFC 1035.

2. Proposal details

2.1 Format of MSISDN and IMSI

Per 23.003, the MS international ISDN numbers (MSISDNs) are allocated from the CCITT Recommendation E.164 numbering plan, see also CCITT Recommendation E.213. The MS international ISDN number will then be as shown in figure 1.




Figure 1: Number Structure of MSISDN

The number consists of:

-
Country Code (CC) of the country in which the MS is registered, followed by:

-
National (significant) mobile number which consists of National Destination Code (NDC) and Subscriber Number (SN).

For GSM applications, a National Destination Code is allocated to each GSM PLMN. In some countries more than one NDC may be required for each GSM PLMN.

The composition of the MS international ISDN number should be such that it can be used as a global title address in the Signalling Connection Control Part (SCCP) for routing messages to the home location register of the MS. 
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Figure 1: Structure of IMSI

IMSI is composed of three parts:

i)
Mobile Country Code (MCC) consisting of three digits. The MCC identifies uniquely the country of domicile of the mobile subscriber;

ii)
Mobile Network Code (MNC) consisting of two or three digits for GSM applications. The MNC identifies the home GSM PLMN of the mobile subscriber. The length of the MNC (two or three digits) depends on the value of the MCC. A mixture of two and three digit MNC codes within a single MCC area is not recommended and is outside the scope of this specification.

iii)
Mobile Subscriber Identification Number (MSIN) identifying the mobile subscriber within a GSM PLMN.

The National Mobile Subscriber Identity (NMSI) consists of the Mobile Network Code and the Mobile Subscriber Identification Number.

2.2 Address translation based on the MSISDN/IMSI of the target subscriber

The concept of deriving the address of the Home GMLC is similar to the proposal presented in CN4-020774. When an external LCS client requests the current location of a target UE from a GMLC (R-GMLC), the R-GMLC derives the address of the H-GMLC, of the target UE to be located, from the MSISDN or IMSI provided by the LCS client. 

The R-GMLC can derive the H-GMLC domain name from MSISDN or IMSI as described in the following steps.

1. Based on the number plan indicator of the received target subscriber’s address, the R-GMLC shall perform the digit analysis, and determine the CC and NDC for MSISDN, or MCC and MNC for IMSI. 

2. Reverse the order of CC and NDC in case of MSISDN, or MCC and MNC in case of IMSI.

3. Append to “.GMLC-IMSI.3gppoperator.com” or “.GMLC-MSISDN.3gppoperator.com”

For example, an IMSI in use is 234159999999,


Where:


MCC: 234;


MNC: 15


MSIN: 9999999


The Home GMLC domain name is: 15234.GMLC-IMSI.3gppoperator.com

Another example, an MSISDN is use is 447779999999


Where:


CC: 44


NDC: 777


SN: 9999999


The Home GMLC domain name is: 77744.GMLC-MSISDN.3gppoperator.com

The address translation mechanism presented above is based on a public Domain Name Server. Each Home GMLC has two domain names depending on the numbering plans. For the domain names presented as examples above will actually map to the unique IP address of the Home GMLC. It is also possible that the original request towards the R-GMLC includes the target subscriber identifier as MSISDN@3gppoperator.com, which will make the R-GMLC lot more easier to derive the Home GMLC address.

If the DNS is not available, alternatively the R-GMLC can also implement its own mapping table, which directly maps the MCC+MNC for IMSI or CC+NDC for MSISDN to the IP address of the Home GMLC.

The address translation will be little more complicate when Wireless Number Portability (WNP) is implemented (In US, FCC declares that WNP must be implemented on or before November 24th 2002). Details to support WNP is for further study, however, it is thought the similar digit analysis mechanism defined for STP could be reused.

2.3 Discussion when PDP context address is provided by the location service client

This section is intended to provide some discussion on how to derive the IP address of the Home GMLC of the target subscriber, in the scenario that the PDP Context address is used as the identifier of the target subscriber.

With the existing 3G network architecture, there are two possible PDP context address plans.

· IP V6 is used over the inter-connected public 3G network domain, therefore the address that is assigned to the UE in the network will be used as the routing address in the public network. In this case, it is reasonable to assume that certain IP V6 numbering blocks will be assigned and associated to a carrier, similar to the numbering plans for MSISDN and IMSI.

· IP V6 is used only as temperately leasing address, or IP V4 is used in the similar leasing method. In this case, usually the carrier owns a block of public IP addresses. The GGSN or a gateway in the 3G network will use the Network Address Translation protocol to translate the internal non-public IP address to a public IP address. When a UE generates IP traffic to the public IP network, the source address will be the public IP address. In this case, when a location service client receives a location service request with no MSISDN/IMSI, it should be able to derive the source IP address from the request, and forward the IP address to the R-GMLC as the identity of the target subscriber. If the source IP address of the request is not a public address (based on the class of IP address), the R-GMLC can determinate that the Home GMLC is in the same network. If the source IP address is a public IP address, the R-GMLC then can use a pre-configured mapping table to find out the IP address of the H-GMLC of the target subscriber.
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