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* * * First Change * * * *

1
Scope

The present document describes Domain Name System (DNS) Procedures for the Evolved Packet System. This document covers the Evolved Packet Core gateway node selection using DNS (e.g. SGW and PGW nodes) excluding all User Equipment (UE) initiated DNS-based discovery and selection procedures.

The present document specifies functions, procedures and information which apply to GERAN Iu mode. However, functionality related to GERAN Iu mode is neither maintained nor enhanced.
The present document also describes the Domain Name System (DNS) Procedures for the Evolved Packet System interworking with the 5G System, as specified in 3GPP TS 23.501 [x] and 3GPP TS 23.502 [y].
* * * Next Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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IETF RFC 1034:"DOMAIN NAMES - CONCEPTS AND FACILITIES".

[3]
IETF RFC 1035:"DOMAIN NAMES - IMPLEMENTATION AND SPECIFICATION".
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3GPP TS 23.003: "Numbering, addressing and identification".
[5]
GSMA PRD IR.67: "DNS Guidelines for Operators" Version 2.1.0.

[6]
IETF RFC 3596: "DNS Extensions to Support IP Version 6".

[7]
IETF RFC 3403: " Dynamic Delegation Discovery System (DDDS) Part Three: The Domain Name System (DNS) Database".

[8]
IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".

[9]
IETF RFC 3958: "Domain-Based Application Service Location Using SRV RRs and the Dynamic Delegation Discovery Service (DDDS)".
[10]
IETF RFC 3401: "Dynamic Delegation Discovery System (DDDS) Part One: The Comprehensive DDDS".
[11]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access ".
[12]
3GPP TS 25.413: "UTRAN Iu interface RANAP signalling".

[13]
IETF RFC 2671: "Extension Mechanisms for DNS (EDNS0)".

[14]
IETF RFC 3402: "Dynamic Delegation Discovery System (DDDS) Part Two: The Algorithm".

[15]

IETF RFC 2308: "Negative Caching of DNS Queries (DNS NCACHE)".
[16]

IETF RFC 3330: "Special Use IPv4 Addresses".
[17]

IETF RFC 3849: "IPv6 Address Prefix Reserved for Documentation".
[18]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service Description; Stage 2".
[19]
3GPP TS 36.413: "Evolved Universal Terrestrial Access Network (E-UTRAN); S1 Application Protocol (S1AP)".

[20]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC)".

[21]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[22]
3GPP TS 36.300: " Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[23]
3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
[24]
3GPP2 X.S0057‑B: "E‑UTRAN - eHRPD Connectivity and Interworking: Core Network Aspects".
[25]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".

[26]
3GPP TS 29.244: "Interface between the Control Plane and the User Plane of EPC Nodes; stage 3".

[27]
3GPP TS 29.272: "Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol".

[x]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[y]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

* * * Next Change * * * *

4.3.3.4
Services of a MME from MME node name (or GUTI or 5G-GUTI)

There are procedures when: 
-
the old MME must be contacted by the new AMF, MME or S4 SGSN (a Release-8 SGSN supporting only Gn/Gp may also optionally use this procedure);

-
the old AMF must be contacted by the new MME. 
The primary use case is context transfer. 

The 3GPP defined MME node FQDN shall be constructed as defined in subclause 19.4.2.4 of 3GPP TS 23.003 [4] where the needed data can be obtained from the UE's old GUTI (or mapped from old P-TMSI and old RAI see subclause 4.3.3.5 for more details, or mapped from the 5G-GUTI). The 3GPP defined MME node FQDN is either the canonical node name itself or an alias of the MME's canonical node name (the operator is free to choose the canonical node name).

If the MME node name employed by the operator is the 3GPP defined MME node FQDN then see sub-clause 4.3.3.2 for provisioning.
If the MME node name employed by the operator is the 3GPP defined MME node FQDN, the operator shall provision NAPTR records under the 3GPP defined MME node FQDN for at least "x-3gpp-mme:x-s10", "x-3gpp-mme:x-s3" if S3/S4 GERAN/UTRAN is supported, and "x-3gpp-mme:x- gn " or "x-3gpp-mme:x-gp" if Gn/Gp is supported. 

So, for example, for an MME or AMF to find all S10 interfaces of an MME based on the old GUTI or 5G-GUTI, the S-NAPTR procedure shall be prefixed with "Service Parameters" of 

"x-3gpp-mme:x-s10" 

and set the Application-Unique String to the FQDN as defined in subclause 19.4.2.4 of 3GPP TS 23.003 [4], with the initial query targeted at 3GPP defined MME node FQDN.
Similarly, for example, for an MME to find all N26 interfaces of an AMF based on the old GUTI, the S-NAPTR procedure shall be prefixed with "Service Parameters" of 

"x-3gpp-mme:x-s10" 

and set the Application-Unique String to the FQDN as defined in subclause 19.4.2.4 of 3GPP TS 23.003 [4], with the initial query targeted at 3GPP defined MME node FQDN.

The S-NAPTR procedure logically outputs a list of host names each with a service, protocol, port and a list of IPv4 and IPv6 addresses. This list can be obtained one host name at a time, in a procedure similar to Annex C.2, or a complete ordered list of all nodes, in a procedure similar to Annex C.3. Such a complete list obtained from an S-NAPTR procedure is referred here as a candidate list.

Similarly, for an S4 -SGSN to find all S3 interfaces of an MME based on the old GUTI it would use a "Service Parameter" of "x-3gpp-mme:x-s3". 

Similarly, for a Release 8 Gn/Gp-SGSN to find all Gn and Gp interfaces of an MME based on the old GUTI it would use a "Service Parameter" of " x-3gpp-mme:x-gn", " x-3gpp-mme:x-gp".
To find all MME related services of an MME based on the MME's canonical node name, the S-NAPTR procedure shall be prefixed with "Service Parameters" of 
"x-3gpp-mme:x-s10", "x-3gpp-mme:x-s3", "x-3gpp-mme:x-s11", "x-3gpp-mme:x-gn", "x-3gpp-mme:x-gp", 
and set the Application-Unique String to the MME's canonical node name.

It is also possible for the DNS resolver to use only the interfaces it is interested in or leave "Service Parameters" unspecified in the S-NAPTR procedure in order to identify all interfaces for all supported services and protocols.

NOTE 1:
The services based on MME canonical node name can return services not starting with x-3gpp-mme since the MME node might, for example, have a co-located SGSN. 
NOTE 2:
The procedures for discovering and selecting an AMF are identical to the procedures specified for discovering and selecting an MME. AMFs are provisioned in DNS as MMEs, following the mapping rules specified for EPS interworking with 5GS in subclause 2.10.2 of 3GPP TS 23.003 [4].

* * * Next Change * * * *

5.4 
Procedures for Discovering and Selecting an MME
These procedures can be used as part of:

-
the 'Inter eNodeB handover with MME relocation' procedure to select an MME; 
-
the RAN Information Management (RIM) procedure to select an MME; 

-
UTRAN/GERAN to E-UTRAN SRVCC procedure to select an MME as specified in 3GPP TS 23.216 [20];
-
IMSI and APN Information retrieval procedure for RAN User Plane Congestion mitigation to select an MME as specified in sub-clause 5.9.3 of 3GPP TS 23.401[11]; 
-
NAS Message Redirection procedure to retrieve the MMEGI identifying the DCN serving a particular UE usage type as specified in 3GPP TS 23.401[11]; or

-
5GS to EPS handover using N26 interface to select an MME, as specified in subclause 4.11.1.2.1 of 3GPP TS 23.502 [y]; 

-
EPS to 5GS handover using N26 interface to select an AMF, as specified in subclause 4.11.1.2.2 of 3GPP TS 23.502 [y].

In the 'Inter eNodeB handover with MME relocation' procedure, the 'UTRAN Iu mode to E-UTRAN Inter RAT handover' procedure, the 'GERAN A/Gb mode to E-UTRAN Inter RAT handover' procedure, the 'UTRAN/GERAN to E-UTRAN SRVCC' procedure, the 5GS to EPS handover using N26 interface, the MME is selected based on the target cell where the UE is expected to move into. The MME has the new target eNodeB cell ID (eCID) and TAI available. The TAI includes the TAC, the MNC and the MCC.
In the EPS to 5GS handover using N26 interface procedure, the AMF is selected based on the target 5GS TAI received from the source eNB. The 5GS TAI includes the 5GS TAC, the MNC and the MCC.
In the 'IMSI and APN Information retrieval' procedure, the MME is selected based on the TAI of the cell or eNodeB that is congested in the user plane. The RCAF has the congested eNodeB cell ID (eCID) and TAI available. The TAI includes the TAC, the MNC and the MCC. 

The S-NAPTR procedure for finding a candidate set of MME nodes for a target TAI is always started at the TAI FQDN as defined in subclause 19.4.2.3 of 3GPP TS 23.003 [4]. The S-NAPTR procedure performed at the source MME/S4-SGSN/AMF for finding a candidate set of target MME nodes is started with at least the "Service Parameters" of 

"x-3gpp-mme:x-s10" 

as defined in subclause 19.4.3 of 3GPP TS 23.003 [4].

The S-NAPTR procedure for finding a candidate set of AMFs for a target 5GS TAI shall be started at the 5GS TAI FQDN as defined in subclause 28.3.2.x of 3GPP TS 23.003 [4]. The S-NAPTR procedure performed at the source MME for finding a candidate set of target AMF nodes is started with at least the "Service Parameters" of 

"x-3gpp-mme:x-s10" 

as defined in subclause 19.4.3 of 3GPP TS 23.003 [4].

Additional requirements to support DCN are specified in subclause 5.8.

The S-NAPTR procedure logically outputs a list of host names each with a service, protocol, port and a list of IPv4 and IPv6 addresses. This is a "candidate" list of MMEs (or AMFs) for that TAI (or 5GS TAI) (see Annex C.2 for a more detailed description of a candidate list). 

Topological closeness shall not be used for the MME selection so the MME candidate list would be used in the order given to try to contact a MME. 
NOTE 1:
The source MME/S4-SGSN may wish to preferentially select a target MME that is co-located with a SGSN function based on an operator policy. The S-NAPTR procedure using the canonical node name (sub-clause 4.3.3) may be used to find any co-located SGSN interfaces in the candidate list. Optionally an operator may provision NAPTR records with "x-3gpp-sgsn:x-gn" and/or "x-3gpp-sgsn:x-s4" at the TAI FQDN to allow an MME to directly get a candidate list for the co-located SGSN and hence for the source MME to match node names from the hostnames in the two candidate lists.

NOTE 2:
If an operator does not use the "a" and "s" flags in the TAI NAPTR records (i.e. they use the "" flag) it is strongly recommended that the TAI NAPTR records point directly to NAPTR records at mmegi<MMEGI>.mme.epc.mnc<mnc>. mcc<mcc>.3gppnetwork.org (i.e. an MME pool )
NOTE 3:
The procedures for discovering and selecting an AMF are identical to the procedures specified for discovering and selecting an MME, but using a 5GS TAI FQDN instead of a TAI FQDN. AMFs are provisioned in DNS as MMEs, following the mapping rules specified for EPS interworking with 5GS in subclause 2.10.2 of 3GPP TS 23.003 [4].

For an S4-SGSN making the selection the "Service Parameter" of "x-3gpp-mme:x-s3" shall be employed instead of "x‑3gpp-mme:x-s10". 
Additional requirements to support DCN are specified in subclause 5.8.

For an MSC making the selection the "Service Parameter" of "x-3gpp-mme:x-sv" shall be employed instead of "x‑3gpp-mme:x-s10".

For an RCAF making the selection of an MME the "Service Parameter" of "x-3gpp-mme:x-nq" shall be employed.
An SGSN supporting only Gn/Gp may also optionally use this procedure with "Service Parameter" of "x-3gpp-mme:x-gn" in the '3G Gn/Gp SGSN to MME Combined Hard Handover and SRNS Relocation' procedure as specified in Annex D.3.4 of 3GPP TS 23.401 [11] .

Additional requirements to support DCN are specified in subclause 5.8. 
NOTE 4:
The SGSN supporting only Gn/Gp need map the eNodeB id to the RNC id to avoid updating the Target ID IE in the GTPv1 Forward Relocation Request message.
For the case when a UE is moving from a pre-Release-8 UTRAN/GERAN to an MME the pre‑Release‑8 source node will not be able to use the .3ggpnetwork.org based records. As a result the MME being selected looks like a pre-Release‑8 SGSN to a pre-Release-8 node performing a selection. For pre-Release 8 compatibility, operators would continue to provision A/AAAA records as per Annex C.1 of 3GPP TS 23.003 [4] for the corresponding MME Gn/Gp interfaces under the RNC-ID corresponding to the mapped targed ID value (see subclause D.3.4 of 3GPP TS 23.401 [11] and subclause 5.5.3 of the present document).
In the RAN Information Management (RIM) procedure, the MME is selected based on the Target eNodeB Identifier specifed by source RAN node.
* * * End of Changes * * * *


