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Introduction

The GSM Association's Interworking & Roaming Experts Group (GSMA IREG) is currently creating a document to define a hierarchical root DNS architecture for GSM networks. This proposed architecture is similar  to the DNS architecture currently used in the Internet, with the exception that the DNS servers in this instance are not accessible by the public. They are to be used to provide APN resolution for GPRS roaming, RAI resolution for inter‑PLMN handover, MMS destination address resolution to provide MMS interconnection, and within IMS to provide SIP URL resolution.

The GSMA is already in the process of reserving the ".gprs" TLD with ICANN and proposes that this TLD alone be used and in one defined format, to save on configuration within DNS servers and to also avoid possible overlap with TLDs already available on the public Internet.

In specifying this root DNS architecture requirements document, a review of DNS resolution definitions within 3GPP technical specifications was carried out. GSMA IREG has found some inconsistencies with these definitions in 3GPP TS 23.003. The inconsistencies are described below.

1
Inconsistencies with APNs and RAIs

The items Format of APN Operator Identifier (sub‑section 9.1.2) and Routing Area Identities (Annex C.1) both contain the MNC and MCC coded in the name string.  These identifier strings are used in both cases to derive IP addresses of GSNs.  In the 1st case - given the APN - the IP address of a GGSN needs to be found by inter​rogating the DNS, in the 2nd case - given the Routing Area Identifier - the IP address of an old SGSN needs to be found by interrogating the DNS. The problem here is that they use different formats to code the MNC and MCC; the former codes the MNC and MCC values as 3 digits, prepending leading zeros where necessary, and the latter codes the MNC and MCC values as 4 digits, prepending leading zeros where necessary.

This is seen as confusing from a users perspective and, more importantly, is inefficient from a DNS server's point of view. With the different schemes to code MNC and MCC into the query string, the domains are, from the DNS server's perspective, different from each other, even though they are the same from a PLMN’s point of view.  As is, the DNS server in a visited PLMN needs to provide both forms to be able to support PDP context establishment resolution and inter‑PLMN routing area updates.

It is the view of GSMA IREG that the current situation has the disadvantage, besides being confusing, that reference information in the DNS needs to be doubled (i.e. both coding forms need to be configured in a DNS server), even though both entries more than likely point to the same authoritative DNS server in the same PLMN.

Therefore, GSM IREG kindly asks 3GPP TSG CN WG4 to explain the reason to have both coding forms and if there is none, GSM IREG would like to recommend 3GPP TSG CN WG4 to change the RAI to use 3 digits only to code the MNC and MCC in query strings.  GSMA IREG does not see the need for the MNC and MCC to be coded in any more digits than 3, according to current ITU‑T guidelines on MNC and MCC structure and values.

For the ease of the reader the relevant text of TS 23.003 is copied in Annex A.1 of this document.

2
Use of the TLD 3gppnetwork.org for the IMS

In section 13, "Numbering, addressing and identification within the IP multimedia core network subsystem", the parameters needed to access the IMS for users without an ISIM is described. Here, the domain of e.g. "15.234.IMSI.3gppnetwork.org" (where MNC=15, and MNC=234) is used.

GSMA IREG is aware that 3GPP is the owner of the domain "3gppnetwork.org" and asks 3GPP whether or not they have implemented a DNS architecture to service this domain for 3GPP/UMTS networks. If this is not the case, GSMA IREG asks if the domain can be changed to e.g. "ims.mnc015.mcc234.gprs" (where MNC=015, and MCC=234 and both MNC and MCC are prepended with zeros where necessary to make their length 3 digits). Making this change enables the GSMA's proposed root DNS architecture capable of servicing DNS lookups for this scenario and therefore eliminates the need for duplication of effort, on the part of 3GPP, in setting up and maintaining a similar root DNS architecture. This also makes it easier for DNS administration on the part of operators as they will then only have to make updates to one DNS service, rather than 2.

For the ease of the reader the relevant text of TS 23.003 is copied in Annex A.2 of this document.

Conclusion 

GSMA IREG kindly asks 3GPP TSG CN WG4 to consider the above and provide answers to GSMA IREG at their earliest convenience; in particular answering those paragraphs above that are highlighted in red.

Annex A.1
Excerpts from 3GPP TS 23.003 for information for section 1

9.1.2
Format of APN Operator Identifier

The APN Operator Identifier is composed of three labels. The last label shall be "gprs". The first and second labels together shall uniquely identify the GPRS PLMN (e.g. "<operator-name>.<operator-group>.gprs").

For each operator, there is a default APN Operator Identifier (i.e. domain name). This default APN Operator Identifier is derived from the IMSI as follows:

"mnc<MNC>.mcc<MCC>.gprs"

where:

"mnc" and "mcc" serve as invariable identifiers for the following digits.

<MNC> and <MCC> are derived from the components of the IMSI defined in subclause 2.2.
This default APN Operator Identifier is used in inter-PLMN roaming situations when attempting to translate an APN consisting of Network Identifier only into the IP address of the GGSN residing in the HPLMN. The PLMN may provide DNS translations for other, more human-readable, APN Operator Identifiers in addition to the default Operator Identifier described above.

In order to guarantee inter-PLMN DNS translation possibility, the <MNC> and <MCC> coding to be used in the "mnc<MNC>.mcc<MCC>.gprs" format of the APN OI shall be:

· <MNC> = 3 digits

· <MCC> = 3 digits

· If there are less than 3 significant digits in MNC, one or more "0" digit(s) is/are inserted at the left side to fill the 3 digits coding of MNC in the APN OI.

As an example, the APN OI for MCC 345 and MNC 12 shall be coded in the DNS as mnc012.mcc345.gprs.

C.1
Routing Area Identities

A possible way to support inter-PLMN roaming is discussed very briefly in this sub-section.

When an MS roams between two SGSNs within the same PLMN, the new SGSN finds the address to the old SGSN by the association old RA - old SGSN. Thus, each SGSN knows the address to every other SGSN in the PLMN.

When an MS roams from an SGSN to an SGSN in another PLMN, the new SGSN may not itself have access to the address to the old SGSN.  Instead, the SGSN transforms the old RA information to a logical name of the form:

RACxxxx.LACyyyy.MNCzzzz.MCCwwww.GPRS;
x and y shall be Hex coded digits, z and w shall be 

encoded as single digits (in the range of 0-9).
If there are less than 4 significant digits in xxxx, yyyy, zzzz, wwww, one or more "0" digit(s) is/are inserted at the left side to fill the 4 digits coding.

As an example, the logical name for RAC 123A, LAC 234B, MCC 167 and MNC 92 shall be coded in the DNS as RAC123A.LAC234B.MNC0092.MCC0167.GPRS.
The SGSN may then acquire the IP address of the old SGSN from a DNS server, using the logical address.  Every PLMN should include one DNS server each.  Note that these DNS servers are GPRS internal entities, unknown outside the GPRS system.

The above implies that at least MCC + MNC + RAC + LAC (= RAI) is sent as RA parameter over the radio when an MS roams to another RA.

Annex A.2
Excerpt from 3GPP TS 23.003 for information for section 2

13.2
Home network domain name

The home network domain name shall be in the form of an Internet domain name, e.g. operator.com, as specified in RFC 1035 [19].

If there is no ISIM application, the UE shall derive the home network domain name from the IMSI as described in the following steps:

1.
take the first 5 or 6 digits, depending on whether a 2 or 3 digit MNC is used (see 3GPP TS 31.102 [27]) and separate them into MCC and MNC with ".";

2.
reverse the order of the MCC and MNC. Append to the result: ".IMSI.3gppnetwork.org" 

An example of a home network domain name is:


IMSI in use: 234150999999999;

Where:

MCC = 234;

MNC = 15;

MSIN = 0999999999, which gives

home domain name: 15.234.IMSI.3gppnetwork.org.
13.3
Private user identity

The private user identity shall take the form of an NAI, and shall have the form username@realm as specified in clause 3 of RFC 2486 [25]. 

NOTE:
It is possible for a representation of the IMSI to be contained within the NAI for the private identity.

If there is no ISIM application, the private user identity is not known. In this case, the private user identity is derived from the IMSI.

The following steps show how to build the private user identity out of the IMSI:
1.
use the whole string of digits as the username part of the private user identity; 

2.
convert the leading digits of the IMSI, i.e. MNC and MCC, into a domain name, as described in subclause 13.2.

The result will be a private user identity of the form imsi@mnc.mcc."IMSI.3gppnetwork.org". For example: If the IMSI is 234150999999999 (MCC = 234, MNC = 15), the private user identity then takes the form 234150999999999@15.234.IMSI.3gppnetwork.org
13.4
Public user identity

The public user identity shall take the form of either a SIP URI (see RFC 3261 [26]) or a tel URL (see RFC 2806 [45]). A SIP URI shall take the form "sip:user@domain".

If there is no ISIM application to host the public user identity, a temporary public user identity shall be derived, based on the IMSI. The temporary public user identity shall be of the form "user@domain" and shall therefore be equal to the private user identity. The private user identity is derived as described in subclause 13.2. That is, the private user identity will be appended to the string "sip:" 

EXAMPLE:
"sip:234150999999999@15.234.IMSI.3gppnetwork.org".
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