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19.4
Identifiers for Domain Name System procedures

19.4.1
Introduction

This clause describes Domain Name System (DNS) related identifiers used by the procedures specified in 3GPP TS 29.303 [73]. 

The DNS identifiers for APNs for legacy systems (as defined in clause 9), RAIs (as defined in clause C.1, GSNs (as defined in clause C.2) and RNCs (as defined in clause C.3) in the present document use the top level domain ".gprs" and have a similar purpose and function as those described below. These clauses are still valid and DNS records based on these and the below types of identifiers are expected to coexist in an operator's network for the purpose of backwards compatibility and interworking with legacy networks.

19.4.2
Fully Qualified Domain Names (FQDNs)

19.4.2.1
General

The encoding of any identifier used as part of a Fully Qualifed Domain Name (FQDN) shall follow the Name Syntax defined in IETF RFC 2181 [18], IETF RFC 1035 [19] and IETF RFC 1123 [20]. An FQDN consists of one or more labels. Each label is coded as a one octet length field followed by that number of octets coded as 8 bit ASCII characters. Following IETF RFC 1035 [19] the labels shall consist only of the alphabetic characters (A-Z and a-z), digits (0-9) and the hyphen (-). Following IETF RFC 1123 [20], the label shall begin and end with either an alphabetic character or a digit. The case of alphabetic characters is not significant. Identifiers are not terminated by a length byte of zero.

NOTE:
A length byte of zero is added by the querying entity at the end of the FQDN before interrogating a DNS server.

For the purpose of presentation, identifiers are usually displayed as a string in which the labels are separated by dots (e.g. "Label1.Label2.Label3").

19.4.2.2
Access Point Name (APN)

19.4.2.2.1
Overall structure

The Access Point Name (APN) is composed of two parts as follows:

· The APN Network Identifier; this defines the packet data network (PDN) to which the UE requests connectivity and optionally a requested service by the UE. This part of the APN is mandatory.

· The APN Operator Identifier; this defines in which PLMN the PDN-GW or GGSN is located. This part of the APN is optional.

The APN Operator Identifier is placed after the APN Network Identifier.

19.4.2.2.2
Format of APN Network Identifier

The APN Network Identifier shall contain at least one label and shall have, after encoding as defined in subclause 19.4.2.1, a maximum length of 63 octets. 

In order to guarantee uniqueness of APN Network Identifiers within or between PLMNs, an APN Network Identifier containing more than one label shall correspond to an Internet domain name. This name should only be allocated by the PLMN if that PLMN belongs to an organisation which has officially reserved this name in the Internet domain. Other types of APN Network Identifiers are not guaranteed to be unique within or between PLMNs.

An APN Network Identifier may be used to access a service associated with a PDN-GW or GGSN. This may be achieved by defining an APN which in addition to being usable to select a PDN-GW or GGSN, is locally interpreted by the PDN-GW or GGSN as a request for a specific service.

19.4.2.2.3
Format of APN Operator Identifier

The APN Operator Identifier shall be constructed by adding the label "apn" to the beginning of the Home Network Realm/Domain (see subclause 19.2). The result of the APN Operator Identifier Realm/Domain will be: 

"apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org"

In the roaming case, the UE may utilise the services of the VPLMN. In this case, the APN Operator Identifier shall be constructed as described in subclause 19.2, but using the MNC and MCC of the VPLMN. However, if the VPLMN is a shared network, the APN Operator Identifier shall be constructed as described in subclause 19.2, but using the MNC and MCC of the associated PLMN.

19.4.2.2.4
Pre-rel-8 APNs

In order to support backwards compatibility with existing GPRS/PS roaming using the Gn/Gp interfaces, the pre-rel-8 APN as specified in clause 9 of the present document needs to be supported in networks compliant with Rel-8 and onwards.

19.4.2.3
Tracking Area Identity (TAI)

The Tracking Area Identity (TAI) consists of a TAC, MNC and MCC (see 3GPP TS 23.401 [73]).

A subdomain name shall be derived from the MNC and MCC by adding the label "tac" to the beginning of the Home Network Realm/Domain (see subclause 19.2).

The TAI FQDN shall be constructed as:

tac-lb<TAC-low-byte>.tac-hb<TAC-high-byte>.tac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

The TAC is a 16 bit integer. <TAC-high-byte> is the hexadecimal string of the most significant byte in the TAC and <TAC-low-byte > is the hexadecimal string of the least significant byte.
19.4.2.4
Mobility Management Entity (MME)

A Mobility Management Entity (MME) within an operator's network is identified using a MME Group ID (MMEGI), and an MME Code (MMEC). 

A subdomain name shall be derived from the MNC and MCC by adding the label "mme" to the beginning of the Home Network Realm/Domain (see subclause 19.2).

The MME node FQDN shall be constructed as:

mmec<MMEC>.mmegi<MMEGI>.mme.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

Where <MMEC> and <MMEGI> are the hexadecimal strings of the MMEC and MMEGI.

An MME pool FQDN shall be constructed as:

mmegi<MMEGI>.mme.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

19.4.2.x
Routing Area Identity (RAI) - EPC

The Routing Area Identity (RAI) consists of a RAC, LAC, MNC and MCC.

A subdomain name for use by core network nodes based on RAI shall be derived from the MNC and MCC by adding the label "rac" to the beginning of the Home Network Realm/Domain (see subclause 19.2).

The RAI FQDN shall be constructed as:

rac<RAC>.lac<LAC>.rac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

<RAC> and <LAC> shall be Hex coded digits representing the LAC and RAC codes respectively.
If there are less than 4 significant digits in <RAC> or <LAC>, one or more "0" digit(s) is/are inserted at the left side to fill the 4 digit coding.  
Note:
Above subdomain is for release 8 core network nodes to allow DNS records other than A/AAAA records.  The subdomain name in Annex C.2 are still used for existing A/AAAA records for pre-Release 8 nodes and are also still used for backward compatabilty.  

19.4.2.y
Serving GPRS Support Node (SGSN) within SGSN pool

A specific SGSN within an operator's network is identified using the RAI FQDN (subclause 19.4.2.x) and the Network Resource Identifier (NRI) (see 3GPP TS 23.236 [23]).  Such an identifier can be used by a target MME or SGSN node to connect to the source SGSN node. 
The SGSN FQDN shall be constructed as:

nri-sgsn<NRI>.rac<RAC>.lac<LAC>.rac.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

<NRI> shall be Hex coded digits representing the NRI code of the SGSN.

If there are less than 4 significant digits in <RAC>, one or more "0" digit(s) is/are inserted at the left side to fill the 4 digit coding.  Coding for other fields is the same as in Section 19.4.2.5.  
Note:
Above subdomain is for release 8 core network nodes to allow DNS records other than A/AAAA records.  The subdomain name in Annex C.2 are still used for existing A/AAAA records for pre-Release 8 nodes and are also still used for backward compatabilty. . 

19.4.2.z
Target RNC-ID for U-TRAN

In the special case of  a UTRAN target RNC a possible SGSN that can control that RNC can be identified by RNC-ID.  This identifier can be used for SRNS relocation with a U-TRAN target RNC. 

A subdomain name for use by core network nodes based on RNC-ID  shall be derived from the MNC and MCC by adding the label "rnc" to the beginning of the Home Network Realm/Domain (see subclause 19.2).

The RNC FQDN shall be constructed as:

rnc<RNC>.rnc.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

<RNC> shall be Hex coded digits representing the RNC-ID code of the RNC.

If there are less than 4 significant digits in <RNC>, one or more "0" digit(s) is/are inserted at the left side to fill the 4 digit coding.   
Note:
Above subdomain is for release 8 core network nodes to allow DNS records other than A/AAAA records.  The subdomain name in Annex C.3 are still used for existing A/AAAA records for pre-Release 8 nodes and are still used for backward compatabilty. However, RNC-ID in Annex C.3 was originally intended for the case where only one SGSN controlled an RNC-ID and gave the SGSN IP address. The usage for the above RNC FQDN is potentially broader and can target an SGSN pool. 
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