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* * * 1st Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Domain Name System as defined in IETF RFC 1034 [2], IETF RFC 1035[3], and as used in 3GPP in 3GPP TS 23.003 [4] and GSMA PRD IR.67 [5] 
The phrase "operators shall provision" in this document is intended to convey what is required to provision in DNS to provide DNS based selection for the corresponding function documented here.  If there is a non-DNS procedure in an operator's network for that function then there is no functional requirement for the operator to provision such DNS records.
The term "S4-SGSN" refers to a Release-8 SGSN that has at least one set of S4/S3/S16 interfaces enabled. 
The term "Release 8 SGSN supporting only Gn/Gp" refers to a Release 8 or later SGSN that either explicitly does not support S4 interfaces or all S4/S3/S16 interfaces are disabled due to operator policy. Such a node cannot use an SGW but can use a collocated PGW/GGSN. See 3GPP TS 23.401 [11] Annex D for use cases.
The term "Release-8 SGSN" applies to either case.  
* * * 2nd Change * * * *

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

There are procedures where the old MME must be contacted by the new MME or S4 SGSN (a Release-8 SGSN supporting only Gn/Gp may also optionally use this procedure). 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). 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-s16" if Gn/Gp is supported. 

So, for example, for an MME to find all  S10 interfaces of an MME 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-s16", "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. 

4.3.3.5
Services of an SGSN from a P-TMSI

There are procedures where the source SGSN must be contacted by the target MME or a target S4-SGSN. A Release 8 SGSN supporting only Gn/Gp may also optionally use this procedure. 
During a mobility procedure towards a new core network node, a UE served by a SGSN has a previously assigned P‑TMSI by the source SGSN. A pre-Release-8 UE will provide the P‑TMSI. A Release-8 UE will map P‑TMSI to a derived GUTI using the procedure in 3GPP TS 23.003 [4] sub-clause 2.8.2and referred to in Annex H of 3GPP TS 23.401 [11].

The target MME or a target S4-SGSN extracts the source's NRI, RAC, LAC, MNC and MCC from the P‑TMSI (or GUTI based on the procedure described in 3GPP TS 23.003 [4] sub-clause 2.8.2).

The FQDN based on NRI, RAC, LAC, MNC and MCC as defined in 3GPP TS 23.003 [4] sub-clause 19.4.2.6 is denoted in this specification as the NRI-RAI FQDN.

If the SGSN canonical node name employed by the operator is the NRI-RAI FQDN then see sub-clause 4.3.3.2 for provisioning.

If the 3GPP defined NRI-RAI FQDN  is not employed by an operator as the SGSN's canonical node name then the operator shall provision NAPTR records under the NRI-RAI FQDN with at least  "x-3gpp-sgsn:x-s3", "x-3gpp-sgsn:x-s4", "x-3gpp-sgsn:x-s16" (assuming the SGSN supports S3/S4/S16 GERAN/U-TRAN) and at least "x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp" (assuming the SGSN supports legacy Gn/Gp).
The S-NAPTR procedure for finding the old SGSN services and interfaces from the P‑TMSI  is started with "Service Parameters" of 

"x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp", "x-3gpp-sgsn:x-s3", "x-3gpp-sgsn:x- s16"
as defined in  3GPP TS 23.003 [4] and setting the Application-Unique String to the NRI-RAI FQDN based on NRI, RAC, LAC, MNC and MCC as defined in 3GPP TS 23.003 [4] sub-clause 19.4.2.6:

NOTE 1:
In the event a valid NRI is not available then the <NRI> value shall be excluded from the FQDN. The default SGSN in the SGSN pool shall be provisioned under that record (or the sole SGSN if there is no SGSN pool for that RAI).

NOTE 2:
Service Parameters are logically limited to those supported by the target node that is performing the search for the source SGSN. So for example, a target Release-8 SGSN supporting only Gn/Gp would employ "x-3gpp-sgsn:x-gn" and "x-3gpp-sgsn:x-gp".  An S4-SGSN only supporting S4/S3/S16 would employ "x-3gpp-sgsn:x-s3", "x-3gpp-sgsn:x-s16". A target MME would employ "x-3gpp-sgsn:x-s3" and may additionally include "x-3gpp-sgsn:x-gn" and  "x-3gpp-sgsn:x-gp", to support the procedures in Annex D of 3GPP TS 23.401 [11]. 
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.

NOTE 3:
The services based on canonical node name can return services not starting with x-3gpp-sgsn since the SGSN node might, for example, have a co-located MME.

For a pre-Release-8 target node i.e. a UE moving from eUTRAN to pre-Release-8 UTRAN/GERAN the UE will provide a derived P-TMSI based on a GUTI (See Annex H of 3GPP TS 23.401 [11]). As a result the source MME or Release-8 SGSN looks like a pre-Release-8 SGSN to a pre-Release-8 target node. For pre-Release‑8 compatibility operators would continue to provision A/AAAA records as described in Annex C.1 of 3GPP TS 23.003 [4] for the corresponding Gn/Gp interfaces regardless of whether the source SGSN is pre-Release-8 or not.  

NOTE 4:
Gn/Gp interfaces are provisioned redundantly for both ".gprs" and ".3gppnetwork.org" top level domains during the transition to Release-8 to allow a gradual forward migration to 3ggpnetwork.org while still supporting existing pre-Release‑8 usage.

4.3.3.6
Services of a SGW from SGW canonical node name

An MME or  S4-SGSN may need to find SGW interfaces on a SGW based solely on SGW's canonical node name. The most common use cases are:

-
An MME finding an S11 interface from an SGW node name where the SGW node name was determined from an S5/S8 interface selection based on TAI (see sub-clause 5.2).

-
An S4-SGSN finding an S4 interface from an SGW node name where the SGW node name was determined from an S5/S8 interface selection based on TAI (see sub-clause 5.2).  

-
Finding if a SGW node has PGW interfaces from an SGW node name (both SGW and PGW functions would be listed under one canonical node name for co-located PGW/SGW).

See sub-clause 4.3.3.2 for DNS provisioning of the canonical node name records.

For LTE initial attach cases, the S11 interface is initially unknown by an MME.  The S5/S8 interface and the SGW hostname will be selected by procedures in subclause 5.  The MME will obtain SGW S11 interfaces from the SGW canonical node name. The S-NAPTR procedure shall use "Service Parameter" of 

"x-3gpp-sgw:x-11"  

as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and the Application-Unique String set to the canonical node name of the specific SGW node to find the available S11 interfaces

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 services and interfaces of that SGW (see Annex C.2 for a more detailed description of a candidate list). 

For example, an operator might provision a SGW name at:

gw21.sgw.nodes.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

Similarly, for GERAN/UTRAN initial attach cases the S4-SGSN will need to obtain the SGW S4 interface after procedures in subclause 5 select the S5/S8 interface and SGW hostname. The only change from the MME case is the "Service Parameter" of

"x-3gpp-sgw:x-s4"
is employed. 

In cases where a new PDN connection is added to an existing SGW the available SGW S5/S8 interfaces are commonly needed.

To resolve the allowed SGW PMIPv6 interfaces the S-NAPTR procedure shall be used with the "Service Parameters" of

"x-3gpp-sgw:x-s5-pmip", "x-3gpp-sgw:x-s8-pmip"
as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and the Application-Unique String set to the canonical node name of the specific SGW node

Similarly for the S5/S8 GTP interfaces the S-NAPTR procedure shall use "Service Parameters" of 

"x-3gpp-sgw:x-s5-gtp",  "x-3gpp-pgw:x-s8-gtp"
as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and the Application-Unique String set to the FQDN of the specific SGW node.

It is also possible to combine the "Service Parameters" in the S-NAPTR or to leave "Service Parameters" as logically unspecified initially in the S-NAPTR procedure in order to identify all interfaces for all 3GPP TS 29.303 supported protocols of the node.

NOTE 1:
The services based on canonical node name can return services not starting with x-3gpp-sgw since the SGW node might, for example, have a co-located PGW.
* * * 3rd Change * * * *

5.1.1.1
General
The procedures here give a list of possible PGWs and their interfaces that serve a particular APN. This is very similar to the existing function that resolves the GGSN IP address based on an APN.

However, the Release-8 behaviour includes more functionality than pre-Release-8 systems since the PGW now can support more than one protocol and there is sometimes a desire to have the PGW and SGW collocated or topologically close to each other (with respect to the network topology), if possible. New DNS records are required to distinguish between different protocols and interfaces and assist in the more complicated selections.

The operator shall provision the authoritative DNS server responsible for the "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain with NAPTR records for the given APN-FQDN and corresponding PGWs under the APN-FQDN:

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org 
See subclause 19.4.2.2 of 3GPP TS 23.003 [4]. 
The above format is used in DNS for use in DNS queries by   S4-SGSN and MME to networks with DNS provisioned to Release-8. A Release-8 SGSN only supporting Gn/Gp may also optionally use this procedure.  

The DNS records provisioned at that location are NAPTR records and include all S5/S8 and Gn/Gp interfaces for PGW, GGSN, and collocated PGW/GGSN that are intended to be used for that APN. 

The pre-Release-8 format of 

 <APN-NI>.mnc<MNC>.mcc<MCC>.gprs

is still used in pre-Release-8 SGSN DNS queries and continues to be used as a fallback in Release-8 SGSN for discovering Gn/Gp interfaces in a pre-Release-8 network.

The DNS records provisioned at that location are A and/or AAAA records but only for the Gn/Gp interfaces of a standalone GGSN or collocated PGW/GGSN.

The APN-FQDN is derived from the APN where the APN is typically in the legacy format of <APN‑NI>.mnc<MNC>.mcc<MCC>.gprs. as specified in sub-clause 9.1of 3GPP TS 23.003 [4].

NOTE 1:
The APN-FQDN is used for DNS query purposes in Release-8. It does not imply a change in the use or format of the APN in other protocols, nodes or UE/MS. The APN-FQDN and the APN use independent formats but are related as below for DNS usage by the MME and S4-SGSN.

The APN received by the EPC node discovery function for 3GPP accesses, is always of the form of an APN-NI part and operator part. It is the output from Annex A of 3GPP TS 23.060 [18], which is exactly three labels with last label "gprs".

The APN is transformed to the APN-FQDN format of sub-clause 19.4.2.2.3 of 3GPP TS 23.003 [4] as follows.

a)
If the APN has the last three labels matching the pattern  "mnc<MNC>.mcc<MCC>.gprs", where <MNC> and <MNC> are each composed of 3 decimal digits, then the last 3 labels of the APN shall be replaced by "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" to form the APN-FQDN.

b)
Else if the UE/MS is in the home network and the APN string has as last label "gprs", then last label "gprs" in the APN string shall be replaced by "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" to form the APN-FQDN where the MNC and MCC values are the values of the home network. This use case occurs if the HPLMN OI-1 in Annex A.2 of 3GPP TS 23.060 [18] does not conform to the pattern "mnc<MNC>.mcc<MCC>.gprs".

c) Otherwise the APN is invalid and cannot be used for a Release 8 APN usage.

In Annex A of 3GPP TS 23.060 [18] the SDL diagram refers to a "DNS interrogation" succeeding or failing which is the only DNS interaction. This is clarified as follows:

For the procedures defined in the present document the APN-FQDN shall be used in the S-NAPTR with a NAPTR query (see later subclauses for details). If the S-NAPTR procedure succeeds the "DNS interrogation" succeeds. If the S-NAPTR procedure fails to find a PGW or collocated PGW/GGSN then the MME (or an S4-SGSN that does not support Gn/Gp) then the "DNS interrogation" fails.

For the legacy procedures defined in Annex A of 3GPP TS 23.060 [18] the unmodified APN shall be used in the DNS A query and  DNS AAAA query. If the A and AAAA records both fail then the MME would fail the DNS interrogation. If either query succeeds, the "DNS interrogation" succeeds.

* * * 4th 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 MME is selected based on the target cell where the UE has just moved into. The MME has the new target 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 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 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 MME for that 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 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 )
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". 
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).
* * * 5th Change * * * *

5.5
Procedures for Discovering and Selecting an SGSN

5.5.1
General

These procedures are employed when a target SGSN that serves the target cell or RNC needs to be initially selected by an EPC core node or Release-8 SGSN. It explicitly does not cover selection of an SGSN by a RAN node.

EPC core nodes, i.e. the MME and the S4-SGSN employ the procedures below during the SRNS relocation procedure. A Release‑8 SGSN supporting only Gn/Gp may also optionally use this procedure.. 
The SGSN is selected based on information in the Target ID (see 3GPP TS 23.003 [4] and 3GPP TS 25.413 [12]). For PS GERAN the Target ID has the global cell ID including PLMN and for U-TRAN the Target ID has RAC, RNC-ID and PLMN.

5.5.2
SGSN initial target selection based on RAI

In both U-TRAN and GERAN cases the target RAC, LAC, MNC, and MCC are available from the information in the Target ID. This selection is done by an MME or Release-8 SGSN during SRNS relocation procedures.

The S-NAPTR procedure for an MME finding a candidate set of SGSN services and interfaces serving the target Routing Area is started with "Service Parameters" of 

"x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp", "x-3gpp-sgsn:x-s3"
as defined in  3GPP TS 23.003 [4] and setting the Application-Unique String to the RAI FQDN based on RAC, LAC, MNC, MCC  as defined in 3GPP TS 23.003 [4] sub-clause 19.4.2.5:

rac<RAC>.lac<LAC>.rac.epc.mnc<MNC>. mcc<MCC>.3gppnetwork.org
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 SGSN for that RAI (see Annex B for S-NAPTR procedure and see Annex C.2 for a more informative description of a candidate list).
NOTE 1:
For an MME making the selection there is an existing PDN connection (and hence an existing SGW) so the S3 interfaces would logically be preferred over the Gn/Gp interfaces to keep the existing PDN connection.  However, if there is a colocated PGW/GGSN being employed with the 3GPP TS 23.401 [11] Annex D procedures then the Gn/Gp interfaces on the target SGSN can also be valid. Operators should prioritize the DNS records according to their preference.
For an S4-SGSN making the selection the "Service Parameter" of "x-3gpp-sgsn:x-s16" shall be employed instead of "x-3gpp-sgsn:x-s3". 
A Release 8 SGSN supporting only Gn/Gp may also optionally use this procedure with "Service Parameters" of  "x‑3gpp-sgsn:x-gn" and "x-3gpp-sgsn:x-gp". 

Operators shall provision, for each RAI value  in their network,  NAPTR records under the RAI FQDN corresponding to each valid SGSN interfaces from at least the following "Service Parameters"

"x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp", "x-3gpp-sgsn:x-s3","x-3gpp-sgsn:x-s16",
where NAPTR records for additional "Service Parameters" may be included optionally. 

NOTE 2:
The NAPTR record at the RAI FQDN can be provisioned to correspond to only the default SGSN node(s) in the SGSN pool(s) serving that RAI. The default SGSN after the DNS procedure exits would be contacted with GTP, the default SGSN then selects the actual SGSN within that SGSN pool. This results in all relocation requests being handled by the default SGSN nodes. If the operator's goal is to avoid load on the default SGSN nodes then the records provisioned at the RAI FQDN should instead include the entire set of SGSN in all SGSN pools that service that RAI. The S-NAPTR procedure would then return each SGSN in the SGSN pool based on the provisioned DNS weights and priority.

NOTE 3:
The SGSN(s) closest to the geographical region covered by the RAI can be biased by provisioning the DNS records with higher priority or weights.

3GPP does not require that collocation and "topon" naming is applicable in SGSN selection.

NOTE 4:
Service parameters are limited to those supported by the node doing the search.

NOTE 5:
SGW records will also be provisioned under the RAI FQDN see subclause 5.2

For the case when a UE is moving from a pre-Release-8 UTRAN/GERAN to a Release-8 target SGSN the pre‑Release‑8 source node will not be able to use the .3ggpnetwork.org based records. As a result the  Release 8 SGSN (or 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 Gn/Gp interfaces regardless of whether the SGSN is pre-Release-8 or not. Vendors shall support pre-Release 8 DNS procedures on Release 8 SGSN for DNS queries to pre-Release 8 networks or nodes.

5.5.3
SGSN initial target selection based on RNC-ID (UTRAN target)

NOTE:
The finer granularity this procedure allows only applies to UTRAN and only when different RNC-IDs have the same RAI values. 

This procedure is used only for a UTRAN target in the SRNS procedure.

In UTRAN case the target RNC-ID, MNC, and MCC are available from the information in the Target ID.

The S-NAPTR procedure for an MME finding a candidate set of SGSN services and interfaces serving the target RNC is started with "Service Parameters" of 

"x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp", "x-3gpp-sgsn:x-s3"
as defined in 3GPP TS 23.003 [4] and setting the Application-Unique String to the RNC-ID FQDN based on RNC‑ID,MNC,MCC  as defined in 3GPP TS 23.003 [4] sub-clause 19.4.2.7.
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 SGSN for that RNC-ID (see Annex B for S-NAPTR procedure and see Annex C.2 for a more informative description of a candidate list).
NOTE 1:
For an MME making the selection there is an existing PDN connection (and hence an existing SGW) so the S3 interfaces would logically be preferred over the Gn/Gp interfaces to keep the existing PDN connection.  However, if there is a colocated PGW/GGSN being employed with the 3GPP TS 23.401 [11] Annex D procedures then the Gn/Gp interfaces on the target SGSN can also be valid. Operators should prioritize the DNS records accordingly.
For an S4-SGSN making the selection the "Service Parameter" of "x-3gpp-sgsn:x-s16" shall be employed instead of "x‑3gpp-sgsn:x-s3".
A Release 8 SGSN supporting only Gn/Gp may also optionally use this procedure with "Service Parameters" of  "x‑3gpp-sgsn:x-gn" and "x-3gpp-sgsn:x-gp". 
If there are no NAPTR records at that RNC-ID then the RAI based lookup in subclause 5.5.2 shall be used as a fallback. 

Operators using this feature shall provision, for each RNC-ID value  in their network,  NAPTR records under the RNC-ID FQDN corresponding to each valid SGSN interfaces from the following "Service Parameters" 

"x-3gpp-sgsn:x-gn", "x-3gpp-sgsn:x-gp", "x-3gpp-sgsn:x-s3", "x-3gpp-sgsn:x-s16",
where NAPTR records for additional "Service Parameters" may be included optionally. 

Operators not using this feature shall not provision the RNC-ID records.

NOTE 1:
The NAPTR record at the RNC-ID FQDN can be provisioned to correspond to only the default SGSN node(s) in the SGSN pool(s) serving that RNC. The default SGSN after the DNS procedure exits would be contacted with GTP, the default SGSN then selects the actual SGSN within that SGSN pool. This results in all relocation requests being handled by the default SGSN nodes. If the operator's goal is to avoid load on the default SGSN nodes then the records provisioned at the RNC-ID FQDN should instead include the entire set of SGSN in all SGSN pools that service that RNC.  The S-NAPTR procedure would then return each SGSN in the SGSN pool based on the provisioned DNS weights and priority.

NOTE 2:
The SGSN(s) closest to the geographical region serving the RNC can be biased by provisioning the DNS records with higher priority or weights.

3GPP does not require that collocation and "topon" naming is applicable in SGSN selection.

NOTE 3:
Service parameters are limited to those supported by the node doing the search.

For the case when a UE is moving from a pre-Release-8 UTRAN/GERAN to a Release-8 target SGSN the pre‑Release‑8 source node will not be able to use the .3ggpnetwork.org based records. As a result the target Release‑8 SGSN (or MME) looks like a pre‑Release‑8 SGSN to a pre-Release‑8 source node. For pre-Release 8 compatibility operators would continue to provision A/AAAA records as per Annex C.3 of 3GPP TS 23.003 [4] for the corresponding Gn/Gp interfaces regardless of whether the target SGSN is pre‑Release‑8 or not. Vendors shall support pre-Release 8 DNS procedures on Release 8 SGSN for DNS queries to pre-Release 8 networks or nodes.
* * * End of Changes * * * *
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