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******************************** 1st Change *****************************
5
Procedures for EPC Node Discovery and Selection

5.1
Procedures for Discovering and Selecting a PGW

5.1.1
Discovering a PGW for a 3GPP Access
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 authoritative DNS server responsible for the "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain shall provision NAPTR records for the given APN and corresponding PGWs under the FQDN:

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org
5.1.1.2
Discovering a PGW for a 3GPP Access - S8 roaming case
Assuming the SGW is in the visiting network and the APN to be selected is in the home network then the S-NAPTR procedure shall use "Service Parameters" of

"x-3gpp-pgw:x-s8-gtp", "x-3gpp-pgw:x-s8-pmip"
as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and set the Application-Unique String to the APN FQDN as defined in subclause 19.4.2.2 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 PGW for that APN (see Annex C.2 for a more detailed description of a candidate list).

The above procedure shall be used by the MME or the S4-SGSN to select the PGW.


The PGW and SGW cannot be collocated in this case since the SGW and PGW are in different operator networks. Furthermore, topological matching by DNS host names shall not be done since the host names are under different operators' control.

NOTE 1:
 Contrary to the non-roaming case, in the roaming case the domain name of the SGW interface selected does not influence the PGW selection.

In the above procedure after the PGW has been contacted, the selected PGW node name, selected IP address, port (if non standard) and selected protocol type (GTP vs. PMIP) shall be stored in the MME or S4-SGSN on a PDN basis.

NOTE 2:
In this release of 3GPP only standard ports are used.

3GPP TS 23.401 [11] currently indicates only one of PMIP or GTP will be used based on roaming agreements so the above query would actually not require both gtp and pmip. The operator could use the order field in the NAPTR records to accomplish an optional fallback to the other protocol type.

5.1.1.3
Discovering a PGW for a 3GPP Access - S5 intra-operator existing PDN
This scenario Assumes the SGW and PGW were already selected and fixed for an UE's existing PDN connection or PDP context. When the UE attempts to create a new PDN connection for a different APN, the MME shall select the PGW for the new PDN connection as described below. When a UE attempts to create a new PDP context for a different APN, the S4-SGSN shall select the PGW for the new PDP context as described below.
The S-NAPTR procedure shall use "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip"
as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and set the Application-Unique String to the APN FQDN as defined in subclause 19.4.2.2 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 PGW for that APN (see Annex C.2 for a more detailed description of a candidate list). 

If the existing SGW hostname has "topoff" then the "candidate" list of PGW would be used in the order given to try to contact a PGW.  

If the existing SGW hostname has "topon" the two candidate lists shall be used in the procedure in Annex C.4 with the PGW as "A" and the SGW as "B". Annex C.4 results in a list of PGW to try in order.

Once a PGW is successfully contacted the selected PGW host name, PGW IP address used,  port (if non-standard) and selected protocol type (GTP vs PMIP) shall be stored in the MME or S4-SGSN on a PDN basis.
NOTE 1:
In this release of 3GPP only standard ports are used.

5.1.1.4
Discovering a PGW for a 3GPP Access - S5 intra-operator initial attach

During the initial attach and PDN connection or PDP context creation using the 3GPP access both PGW and SGW need to be selected. The discovery and selection procedures are the same as for the PGW and the SGW discovery and selection procedure described in subclause 5.3.

******************************** 2nd Change *****************************

5.3
Procedures for Discovering and Selecting a PGW and SGW
This scenario applies to the UE initial attach case, where the MME has not yet assigned a PGW or a SGW to the UE. During the E-UTRAN attach procedure, the MME shall select the SGW and the PGW as described below. During the UTRAN/GERAN attach procedure, the S4-SGSN shall select the SGW and the PGW as described below.
The selected SGW shall serve the UE's cell. During the attach procedure the MME receives the eNodeB cell ID, which has the TAI value. 

The S-NAPTR procedure to obtain a list of "candidate" SGW shall be used with "Service Parameters" of 

"x-3gpp-sgw:x-s5-gtp", "x-3gpp-sgw:x-s5-pmip" 

as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and set the Application-Unique String set to the TAI FQDN as defined in subclause 19.4.2.3 of 3GPP TS 23.003 [4].  

The S-NAPTR procedure logically outputs a list of host names each coupled with a service, a protocol, a port, and a list of IPv4 and IPv6 addresses. This is the "candidate" list of SGWs for a specific TAI (see Annex C.2 for a detailed description of the candidate list). 

The list of "candidate" PGW is obtained as follows:

The S-NAPTR procedure to get the list of "candidate" PGW shall use "Service Parameters" of 

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip" 

as defined in subclause 19.4.3 of 3GPP TS 23.003 [4], and the Application-Unique String set to the APN FQDN as defined in subclause 19.4.2.2 of 3GPP TS 23.003 [4].
The S-NAPTR procedure logically outputs a list of host names each coupled with a service, a protocol, a port, and a list of IPv4 and IPv6 addresses.  This is the "candidate" list of PGWs for a specific APN (see Annex C.2 for a detailed description of a candidate list). The two candidate lists shall be used in the procedure described in Annex C.4 with the SGW as an "A" node type and the PGW as a "B" node type in the procedure.
The procedure described in Annex C.4 results in a selection of a SGW and a PGW along with the protocol, the IP address and the port. In the case of a failure to contact the SGW or the PGW, the  required gateway reselection procedures are described in  Annex C.4.
NOTE:
The MME or S4-SGSN send a GTPv2 Create Session Request to the SGW respectively over S11 or S4 with the IPv4/IPv6 address of the PGW. After the SGW has been successfully contacted over S11 or S4, the SGW can try to contact the PGW over S5/S8.

Once the SGW has successfully been contacted, the selected SGW host name, the used SGW IP address, the port number and the selected protocol type shall be stored in the MME or S4-SGSN per PDN.
Once the PGW has successfully been contacted, the selected PGW host name, the used PGW IP address, the port number and the selected protocol type shall be stored in the MME or S4-SGSN per PDN.
****************************** End of Changes ************************** 
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