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* * * First Change * * * *
[bookmark: _Toc20214840][bookmark: _Toc27753223][bookmark: _Toc36055041][bookmark: _Toc44877273][bookmark: _Toc98260455][bookmark: _Toc98260460][bookmark: _Toc20214841][bookmark: _Toc27753224][bookmark: _Toc36055042][bookmark: _Toc44877274]5.1.2	Discovering a PGW for a non-3GPP Access with Network Based Mobility Management
[bookmark: _Toc98260456]5.1.2.1	Discovering a PGW for a non-3GPP Access – S2a/S2b initial attach for roaming and non-roaming
The MAG functionality or TWAN within the trusted non-3GPP IP access or the e-PDG shall use the S-NAPTR procedure with "Service Parameters" of
	"x-3gpp-pgw:x-s2a-pmip", "x-3gpp-pgw:x-s2b-pmip", "x-3gpp-pgw:x-s2a-mipv4","x-3gpp-pgw:x-s2b-gtp", 
"x-3gpp-pgw:x-s2a-gtp"
and the APN-FQDN as the Application-Unique String.
[bookmark: _PERM_MCCTEMPBM_CRPT89020026___4]<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
See clause 19.4.2.2 of 3GPP TS 23.003 [4].
Additional requirements to support DCN are specified in clause 5.8.
When PGW-C/SMFs are deployed in a PGW-C/SMF set, as an operator option, one separate NAPTR DNS record may be provisioned for the PGW-C/SMF Set under the APN records of each APN supported by the PGW-C/SMF set (see example in Annex A.3.5); if so, in this DNS record, the NAPTR flag shall be set to "", and NAPTR "replacement" shall be set to the PGW Set FQDN as specified in clause 19.4.2.13 of 3GPP TS 23.003 [4]. An ePDG supporting the Restoration of PDN connections after a PGW-C/SMF Change procedure as specified in 3GPP TS 23.007 [31] shall be able to select a PGW-C/SMF from this PGW-C/SMF Set identified by the PGW Set FQDN as specified in clause 5.1.4.
NOTE:	The provisioning of the above DNS record is not necessary to support restoring the PDN connections after a PGW-C/SMF change. This provisioning can allow an ePDG to select a PGW pertaining to a PGW-C/SMF set for a given APN during the initial PDN connection establishment.
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 PGW for that APN (see Annex B for S-NAPTR procedure and see Annex C.2 for an informative description of a candidate list).
There is no requirement for selection for a collocated PGW/SGW in this procedure. In the above procedure, the selected PGW node name, port and selected type (PMIPv6, MIPv4 or GTP) shall be stored in the MAG functionality, TWAN or the ePDG so it can be accessed on a PDN basis.
The nodes responsible for the PGW selection (i.e. the TWAN or ePDG) shall apply the additions specified in clause 4A, if GTP-C load control is supported and enabled.

* * * Next Change * * * *
5.1.4	Discovering a PGW-C/SMF in a PGW-C/SMF Set
The DNS procedure specified in this clause shall be used by an MME or an ePDG to select an alternative PGW-C/SMF from a PGW-C/SMF Set during an MME or ePDG triggered Restoration of a PDN connection after an PGW-C/SMF change, as specified in clause 31 of 3GPP TS 23.007 [31], if the MME or ePDG did not receive Alternative PGW-C/SMF IP Addresses from the PGW for the PDN connection. Operators shall provision NAPTR records under the PGW Set FQDN (as defined in clause 19.2.4.13 of 3GPP TS 23.003 [4]) with at least "Service Parameters" of
[bookmark: _PERM_MCCTEMPBM_CRPT89020030___4]"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s8-gtp", "x-3gpp-pgw:x-s2b-gtp"
for each PGW-C/SMF within the PGW-C/SMF Set,
The MME or ePDG shall discover the PGW-C/SMFs available within a PGW-C/SMF Set by initiating an S-NAPTR procedure, with the Application-Unique String set to the PGW Set FQDN, and with the "Service Parameters" set to e.g. "x-3gpp-pgw:x-s5-gtp" or "x-3gpp-pgw:x-s8-gtp" (for an MME) or to "x-3gpp-pgw:x-s2b-gtp" (for an ePDG).
The PGW Set FQDN shall be the PGW Set FQDN last received (over S5/S8 and S11 interfaces or over the S2b interface) from the PGW for the PDN connection.
The S-NAPTR procedure outputs a list of host names (PGWs) each with a service, protocol, port and a list of IPv4 and IPv6 addresses pertaining to the PGW-C/SMF set. See further details and examples in Annexes B, C and G.

* * * Next Change * * * *
[bookmark: _Toc20214904][bookmark: _Toc27753287][bookmark: _Toc36055106][bookmark: _Toc44877338][bookmark: _Toc98260523]A. 3.2	Master file for "Collocated Simple LTE Example"
[bookmark: _Toc98260524]A. 3.3	SOA and NS records
[bookmark: _Toc20214906][bookmark: _Toc27753289][bookmark: _Toc36055108][bookmark: _Toc44877340][bookmark: _Toc98260525]A. 3.4	MME file for "Collocated Simple LTE Example"

* * * Next Change * * * *
[bookmark: _Toc98260526]A. 3.5	APN file for "Collocated Simple LTE Example"
Reminder, the format of the APN FQDN is standardized by 3GPP TS 23.003 [4] clause 19.4.2.2 and is of form <APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
Service names are in 3GPP TS 23.003 [4] clause 19.4.3
There are two APN-NI in this network "imsTV1", and "imsTV2".
The file containing the APN records for this example will be CS_APN_DB.txt and has following content.
;
;
imsTV1.apn                                   (
;  IN NAPTR order pref. flag service                           regexp replacement
   IN NAPTR 100   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw01.nodes )
   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw21.nodes
;  IN NAPTR 300   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw01.nodes
;  IN NAPTR 400   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw21.nodes
   IN NAPTR 500   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw01.nodes
   IN NAPTR 600   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw21.nodes
   IN NAPTR 700   999   "" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp:x-S2b-gtp"          "" set12.pgwset

;  The MME can derive the NAPTR DNS record for a PGW Set based on the second label pgwset.
;  Operator has imsTV1.apn using gw01.nodes when possible. Possibly one IMS core and video server
;  are closer to gw01.nodes than gw21.nodes
;
;  Operator only allows PMIPv6 for roaming type scenarios and only as a last choice
;  The operator does not support Gn/Gp so those records are commented out


imsTV2.apn                                   (
;  IN NAPTR order pref. flag service                           regexp replacement
   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw01.nodes )
   IN NAPTR 100   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp"         "" topoff.vip1.gw21.nodes
;  IN NAPTR 400   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw01.nodes
;  IN NAPTR 300   999   "a" "x-3gpp-pgw:x-gn:x-gp"                 "" topoff.vip3.gw21.nodes
   IN NAPTR 600   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw01.nodes
   IN NAPTR 500   999   "a" "x-3gpp-pgw:x-s8-pmip"                 "" topoff.vip2.gw21.nodes
;
;  This is almost the same as imsTV1.
;  However, NAPTR order values for a particular interface type are reverse in comparision
;  to imsTV1.apn
;
;  Operator has imsTV2.apn using gw21.nodes when possible.


; Obviously more APN would exist for a real operator

;
; end of file

If collocation were not a consideration then the APN-NI "imsTV1" causes topoff.vip1.gw01.nodes to be selected and the APN-NI "imsTV2" causes topoff.vip1.gw21.nodes to be selected. This is because in the corresponding record set the order 100 record is taken before the order 200 record in the S-NAPTR. In case of failure of a PGW then the other PGW can be used (the record with order 200). If there is deliberate bias to a specific PGW is solely the concern of this operator, the S-NAPTR procedure simply honors this.
However, collocation is a consideration (topological checks are not relevant here since all records use topoff).
The (partially qualified) PGW node names are gw01.nodes and gw21.nodes (obtained by stripping off the first two labels of the partially qualified host names topoff.vip1.gw01.nodes, topoff.vip1.gw21.nodes and so on).

* * * Next Change * * * *
[bookmark: _Toc98260527]A. 3.6	PGW/SGW node file for "Collocated Simple LTE Example"
[bookmark: _Toc98260528]A. 3.7	TAI/TAC file for "Collocated Simple LTE Example"
[bookmark: _Toc20214910][bookmark: _Toc27753293][bookmark: _Toc36055112][bookmark: _Toc44877344][bookmark: _Toc98260529]A. 3.8	MME lookup based on GUTI for "Simple LTE Example"
[bookmark: _Toc20214911][bookmark: _Toc27753294][bookmark: _Toc36055113][bookmark: _Toc44877345][bookmark: _Toc98260530]A. 3.9	APN lookup for "Simple LTE Example" (i.e. PGW candidate list)
[bookmark: _Toc20214912][bookmark: _Toc27753295][bookmark: _Toc36055114][bookmark: _Toc44877346][bookmark: _Toc98260531]A. 3.10	TAI lookup for "Simple LTE Example" (i.e. SGW candidate list)
[bookmark: _Toc20214913][bookmark: _Toc27753296][bookmark: _Toc36055115][bookmark: _Toc44877347][bookmark: _Toc98260532]A. 3.11	Finding the collocated SGW and PGW together
[bookmark: _Toc20214914][bookmark: _Toc27753297][bookmark: _Toc36055116][bookmark: _Toc44877348][bookmark: _Toc98260533]A. 3.12	S11 lookup by SGW canonical node name
[bookmark: _Toc20214915][bookmark: _Toc27753298][bookmark: _Toc36055117][bookmark: _Toc44877349][bookmark: _Toc98260534]A. 3.13	TAI lookup for "Colocation Simple LTE Example" (i.e. MME candidate list)

* * * Next Change * * * *
[bookmark: _Toc98260567]Annex G (Informative):
Examples for selecting an alternative PGW-C/SMF in a PGW-C/SMF Set
[bookmark: _Toc98260568]G.1	Introduction
This annex provides examples of DNS provisioning for selecting an alternative PGW-C/SMF in a PGW-C/SMF Set by an MME or ePDG (see clause 5.1.4).

* * * Next Change * * * *
[bookmark: _Toc98260573]G.3.3	PGW-C/SMF Set file
The file containing the PGW-C/SMF Set records for this example will be PGWSET_DB.txt and has following NAPTR record content.
; PGW Set 12

set12.pgwset
;  IN NAPTR order pref. flag service                        regexp replacement
   IN NAPTR 100   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp:x-s2b-gtp"         "" topoff.vip1.gw01.nodes
   IN NAPTR 200   999   "a" "x-3gpp-pgw:x-s5-gtp:x-s8-gtp:x-s2b-gtp"         "" topoff.vip1.gw21.nodes


; PGWs IP addresses
;
topoff.vip1.gw01.nodes	         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.vip1.gw21.nodes			 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

; end of file

* * * End of Changes * * * *

* * * For Information * * * *
[bookmark: _Toc20214835][bookmark: _Toc27753218][bookmark: _Toc36055036][bookmark: _Toc44877268][bookmark: _Toc98260450]5.1.1	Discovering a PGW for a 3GPP Access
[bookmark: _Toc20214836][bookmark: _Toc27753219][bookmark: _Toc36055037][bookmark: _Toc44877269][bookmark: _Toc98260451]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.
NOTE 1:	The RAI/RNC-ID FQDN is used in addition to the APN FQDN when selecting the GGSN for SIPTO above RAN enabled APN. See clause 5.6.
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(s) responsible for the APN‑FQDN, including all derivatives used by the operator in the APN‑OI replacement field (as defined in 3GPP TS 23.060 [18] and 3GPP TS 23.401 [11])with NAPTR records for the given APN-FQDN and corresponding PGWs under the APN-FQDN.
See clause 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.
When PGW-C/SMFs are deployed in a PGW-C/SMF set, as an operator option, one separate NAPTR DNS record may be provisioned for the PGW-C/SMF Set under the APN records of each APN supported by the PGW-C/SMF set (see example in Annex A.3.5); if so, in this DNS record, the NAPTR flag shall be set to "", and NAPTR "replacement" shall be set to the PGW Set FQDN as specified in clause 19.4.2.13 of 3GPP TS 23.003 [4]. An MME supporting the Restoration of PDN connections after a PGW-C/SMF Change procedure as specified in 3GPP TS 23.007 [31] shall be able to select a PGW-C/SMF from this PGW-C/SMF Set identified by the PGW Set FQDN as specified in clause 5.1.4.
NOTE 2:	The provisioning of the above DNS record is not necessary to support restoring the PDN connections after a PGW-C/SMF change. This provisioning can allow an MME to select a PGW pertaining to a PGW-C/SMF set for a given APN during the initial PDN connection establishment.
The pre-Release-8 format APN as specified in clause 9.1 of 3GPP TS 23.003 [4] 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.
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 clause 9.1of 3GPP TS 23.003 [4].
NOTE 3:	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".
If the APN is constructed using the default APN-OI or using the APN-OI Replacement field (as defined in 3GPP TS 23.060 [18] and 3GPP TS 23.401 [11]), then the APN-FQDN shall be obtained from the APN as specified in clause 19.4.2.2.1 of 3GPP TS 23.003 [4], otherwise the APN is considered to be invalid and cannot be used.
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 clauses 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 "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 either query succeeds, the "DNS interrogation" succeeds. If the A and AAAA queries both fail then the "DNS interrogation" fails.
The nodes responsible for the PGW selection (i.e. the MME or S4-SGSN) shall apply the additions specified in clause 4A, if GTP-C load control is supported and enabled.


