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* * * First change * * * *

5.5.x
SGSN initial target selection based on NRI-RAI

This selection is done by an MME or Release-8 SGSN during a TAU/RAU procedure.

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 NRI-RAI FQDN based on NRI, RAC, LAC, MNC, MCC  as defined in 3GPP TS 23.003 [4] sub-clause 19.4.2.6:

nri-sgsn<NRI>.rac<RAC>.lac<LAC>.rac.epc.mnc<MNC>. mcc<MCC>.3gppnetwork.org
NOTE:
NRI-RAI FQDN should be provisioned as SGSN's canonical name.
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 NRI-RAI (see Annex B for S-NAPTR procedure and see Annex C.3 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 NRI-RAI value in their network, NAPTR records under the NRI-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 NRI-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 NRI-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 NRI-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.

* * * Second change * * * *

Annex X (Informative):
SGSN examples

X.1
Introduction

This annex includes examples of the DNS provisioning needed for an SGSN discovery and selection procedures.  Examples are not exhaustive either in scope or in content but are intended to be sufficient to illustrate the general techniques and some of the more important use cases.

X.2
Preconditions

Provisions of annex A.2 apply also here.

X.3
SGSN file

A NAPTR record is required to be provisioned under the NRI-RAI FQDN (see subclause 4.3.3.5 of this TS). The format of the NRI-RAI FQDN is nri-sgsn<NRI>.rac<RAC>.lac<LAC>.rac as defined in subclause 19.4.2.6 of 3GPP TS 23.003 [4].
The nri-sgsn<NRI>.rac<RAC>.lac<LAC>.rac is also the natural place for the SGSN canonical node record set. For this example we place the SGSN canonical node records and the required record for the lookup at the same location both for simplicity and better DNS caching. 

For this example we have two SGSNs with NRI codes of 1 and 2 respectively and both in the same SGSN pool (LAC = 1000 hexadecimal and RAC = 0003 hexadecimal).
;

; This is the P-TMSI and RAI related record and the SGSN node record 

; The operator has decided to use the 3GPP name as the canononical node name of the SGSN
; rather than having two records (the 3GPP one and an operator defined value)

;

nri-sgsn01.rac0003.lac1001.rac                      

;    IN NAPTR order pref. flag service                    regexp  replacement

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s4"  ""  topoff.eth1.nri-sgsn01.rac0003.lac1001.rac

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s3"  ""  topoff.eth2.nri-sgsn01.rac0003.lac1001.rac
     IN NAPTR 300   999   "a"   "x-3gpp-sgsn:x-gn"  ""  topoff.eth3.nri-sgsn01.rac0003.lac1001.rac
;

; Reminder: Canonical node name records must be complete.

; In most cases the interface type (S3 etc) is functionally determined so the NAPTR order is rarely 

; used in this record set. The S3 is preferred over over Gn.
;

; Of course if the SGSN had multiple S3 interfaces 

; the operator could provision more than one S3 record with different orders 
; perhaps to select S3 IPv6 over S3 IPv4
; We have the same type of records for the other SGSN (same comments would apply)

;

nri-sgsn02.rac0003.lac1001.rac                      

;    IN NAPTR order pref. flag service                    regexp  replacement

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s4"  ""  topoff.eth1.nri-sgsn02.rac0003.lac1001.rac

     IN NAPTR 200   999   "a"   "x-3gpp-sgsn:x-s3"  ""  topoff.eth2.nri-sgsn02.rac0003.lac1001.rac

     IN NAPTR 300   999   "a"   "x-3gpp-sgsn:x-gn"  ""  topoff.eth3.nri-sgsn02.rac0003.lac1001.rac
;

; All SGSN IP addresses for both SGSNs
;

topoff.eth1.nri-sgsn01.rac0003.lac1001.rac IN A 192.0.2.11
                                 IN A 192.0.2.12
                                 IN AAAA 2001:db8:0:0:0:0:0:0

                                 IN AAAA 2001:db8:0:1:0:0:0:0

topoff.eth2.nri-sgsn01.rac0003.lac1001.rac IN A 192.0.2.13

                                 IN A 192.0.2.14

                                 IN AAAA 2001:db8:0:2:0:0:0:0

                                 IN AAAA 2001:db8:0:3:0:0:0:0

topoff.eth3.nri-sgsn01.rac0003.lac1001.rac IN A 192.0.2.15
                                 IN A 192.0.2.16
                                 IN AAAA 2001:db8:0:4:0:0:0:0

                                 IN AAAA 2001:db8:0:5:0:0:0:0

topoff.eth1.nri-sgsn02.rac0003.lac1001.rac IN A 192.0.2.17
                                 IN A 192.0.2.18
                                 IN AAAA 2001:db8:0:6:0:0:0:0

                                 IN AAAA 2001:db8:0:7:0:0:0:0

topoff.eth2.nri-sgsn02.rac0003.lac1001.rac IN A 192.0.2.19

                                 IN A 192.0.2.20
                                 IN AAAA 2001:db8:0:8:0:0:0:0

                                 IN AAAA 2001:db8:0:9:0:0:0:0

topoff.eth3.nri-sgsn02.rac0003.lac1001.rac IN A 192.0.2.21
                                 IN A 192.0.2.22
                                 IN AAAA 2001:db8:0:10:0:0:0:0

                                 IN AAAA 2001:db8:0:11:0:0:0:0

; end of file

The partially qualified SGSN host names are topoff.eth1.nri-sgsn01.rac0003.lac1001.rac and topoff.eth1.nri-sgsn02.rac0003.lac1001.rac, and similar.

The fully qualified SGSN node names are the relatively long

nri-sgsn01.rac0003.lac1001.rac.epc.mnc990.mcc311.3gppnetwork.org.
and 

nri-sgsn02.rac0003.lac1001.rac.epc.mnc990.mcc311.3gppnetwork.org.
which are obtained by appending the value of $ORIGIN  to the partially qualified SGSN node names. As stated before we will use the partially qualified names in this Annex to avoid this visual clutter and for typographical reasons.
* * * End of changes * * * *
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