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	Reason for change:
	In the UE initial attach case, the MME may obtain two different PGW IP addresses, one from the DNS systems as defined in subclause 5.1.1 and the other from the "PGW S5/S8 IP Address for Control Plane or PMIP" IE in the Create Session Response message. 
If the MME changes, e.g. due to TAU with MME relocation, only the latter, i.e. "PGW S5/S8 IP Address for Control Plane or PMIP" is transferred to the target MME, see subclause 7.3.6 TS 29.274.
However, the PGW IP address in "PGW S5/S8 IP Address for Control Plane or PMIP" IE is only used for the existing PDN connection and shall NOT be used for other PDN connections, see NOTE 6 in subclause 7.2.7 TS 29.274. Therefore if at the target MME, the UE initiates a new PDN connection towards the APN same to the APN of existing PDN connection, the target MME should also perform the discovering a PGW procedure. It means this case shall also be covered by the subclause 5.1.1 of this specification.
Another problem is that the DNS record provides "a list of IPv4 and IPv6 addresses" for the same host 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.

After the MME relocation, the PGW IP address selected by the target MME during the DNS procedure for the new PDN connection may be different from the one selected by the old MME during the DNS procedure when the establishment of the existing PDN connection, even though these PDN connections direct to the same APN. 
Therefore, it shall be clarified that these IP addresses shall belong to the identical interfaces, in order to avoid APN-AMBR control problem, 

	
	

	Summary of change:
	Update the subclause 5.1.1 to cover the case mentioned in the Reason for Change;
Add the clarification on the usage of PGW IP address.
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* * * Start Change * * * *

5.1.1.2
Discovering a PGW or collocated PGW/GGSN for a 3GPP Access - S8/Gp roaming case existing PDN
This section covers the case where the SGW or S4-SGSN is in the visiting network, the SGW is already pre-selected by having at least one existing PDN connection and a UE attempts to create a new PDN connection in the home network.

Operators shall provision NAPTR records for each APN-FQDN that allows roaming with at least "Service Parameters" of

"x-3gpp-pgw:x-s8-gtp", "x-3gpp-pgw:x-s8-pmip", "x-3gpp-ggsn:x-gp", "x-3gpp-pgw:x-gp"
for each such supported interface of that type.

The S-NAPTR procedure, employed by the MME or S4-SGSN, to discover all S8interfaces 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 "Service Parameter" of "x-3gpp-pgw:x-gp" shall be included if the MME or S4-SGSN wishes to potentially bias towards a collocated PGW/GGSN.

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 or collocated PGW/GGSN for that APN (see Annex C.2 for  an informative description of a candidate list and Annex B for the S-NAPTR procedure).
All IPv4 and IPv6 addresses of the same host name shall belong to the identical interfaces, i.e. the MME could select any one for the PDN connections towars the same APN.
The above procedure shall be used by the MME or S4-SGSN to select the PGW or collocated PGW/GGSN.

NOTE 1:
When an LTE capable terminal is in GERAN/UTRAN access, the S4-SGSN might wish to preferentially select a node with both Gp and S8 (i.e. a co-located PGW/GGSN) based on an operator policy. A preference for a co-located PGW/GGSN may also exist in an LTE access based on operator policy. The MME, or Release-8 SGSN, may find co-located PGW/GGSN nodes by searching the APN "candidate" list for interfaces with the same canonical node name in a Gp interface host name and S8 interface host name. 

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' administrative control. 
The Service Parameter of "x-3gpp-pgw:x-gp" denotes a collocated Release 8 GGSN function on a PGW. A PGW with a collocated Release 8 GGSN function may be preferred subject to operator policies. If that is the case the collocated PGW/GGSN nodes should be moved to the front of the candidate list but otherwise retaining the same relative order. The interfaces from the candidate list that are not S8 based shall be removed. The PGW S8 interfaces are tried in order from the candidate list.

NOTE 2:
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 (GTPv2 vs. PMIP) shall be stored in the MME or S4-SGSN so it can be accessed on a PDN basis.
NOTE 3:
In this release of 3GPP only standard ports are used.

3GPP TS 23.401 [11] currently indicates only one of PMIP or GTPv2 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. 
Use cases where a SGW needs to be selected are covered in sub-clause 5.2.  However, since Gn/Gp access bypasses SGW selection completely both for subsequent PDP context activations and initial attach we note that special case here. 

If the UE is in GERAN or UTRAN access and the Release 8 SGSN supports  Gp, but not S4, the procedure above is modified as follows. The "Service Parameters" shall be

"x-3gpp-pgw:x-gp" , "x-3gpp-ggsn:x-gp" 

If an LTE capable mobile is in GERAN/UTRAN access a PGW with a collocated PGW/GGSN function may be preferred subject to operator policies. If that is the case the PGW/GGSN nodes should be moved to the front of the candidate list but otherwise retaining the same relative order. The rest of the procedure is the same as above. 

If the APN record does not exist at the .3gppnetwork.org domain and the UE is in GERAN or UTRAN access and the Release 8 SGSN supports Gp then the pre Release-8 DNS procedures shall apply for the APN lookup by the Release 8 SGSN (i.e. APN lookup by A/AAAA records in the domain .gprs).

* * * Next Change * * * *

5.1.1.3
Discovering a PGW or collocated PGW/GGSN for a 3GPP Access - S5/Gn intra-operator existing PDN
Operators shall provision NAPTR records for each APN-FQDN for use within their network with at least "Service Parameters" of

"x-3gpp-pgw:x-s5-gtp", "x-3gpp-pgw:x-s5-pmip", "x-3gpp-ggsn:x-gn", "x-3gpp-pgw:x-gn"
for each such supported interface of that type.

Assuming the SGW is already pre-selected by having an existing PDN connection and a UE attempts to create a new PDN connection in the user's home network, then the MME or S4-SGSN shall perform the following procedure:
The S-NAPTR procedure, employed by the MME or S4-SGSN to discover S5 interfaces 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 "Service Parameter" of "x-3gpp-pgw:x-gn" shall be included if the MME or S4-SGSN wishes to potentially bias towards a collocated PGW/GGSN.

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 or collocated PGW/GGSN for that APN (see Annex C.2 for an informative description of a candidate list and Annex B for the S-NAPTR procedure). 

All IPv4 and IPv6 addresses of the same host name shall belong to the identical interfaces, i.e. the MME could select any one for the PDN connections towars the same APN.

Collocation and topological ordering between the PGW and SGW applies in this case.

If the existing SGW hostname has "topoff" then the candidate list of PGW shall be used in the order given to try to contact a PGW, after moving any colocated SGW/PGW to the front of the candidate list while maintaining relative order within that set. 

The Service Parameter of "x-3gpp-pgw:x-gn" denotes a collocated Release 8 GGSN function on a PGW. A PGW with a collocated Release 8 GGSN function may be preferred subject to operator policies. If that is the case the collocated PGW/GGSN nodes should be moved to the front of the candidate list but otherwise retaining the same relative order.  The interfaces from the candidate list that are not S5 based shall be removed. The PGW S5 interfaces are tried in order from the candidate list..

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 so it can be accessed on a PDN basis.

NOTE 1:
In this release of 3GPP only standard ports are used.
Use cases where a SGW needs to be selected are covered in sub-clause 5.2 and sub-clause 5.3.  However, since Gn/Gp access bypasses SGW selection completely both for subsequent PDP context activations and initial attach we note that special case here. 

If the UE is in GERAN or UTRAN access and the Release 8 SGSN supports Gn, but not S4, the procedure above is modified as follows. The "Service Parameters" shall be

"x-3gpp-pgw:x-gn" , "x-3gpp-ggsn:x-gn" 

NOTE 2: 
When the SGSN supports Gn selects the GGSN or collocated PGW/GGSN for SIPTO above RAN enabled APN, in addition to the APN FQDN, the S-NAPTR procedure use the "Service Parameters" of "x-3gpp-pgw:x-gn" , "x-3gpp-ggsn:x-gn", and set the Application-Unique String to the RAI FQDN as specified in sub-clause 5.5.2 or the RNC-ID FQDN as specified in sub-clause 19.4.2.7 of 3GPP TS 23.003 [4] . See subclause 5.6.

If an LTE capable mobile is in GERAN/UTRAN access a PGW with a collocated PGW/GGSN function may be preferred subject to operator policies. A preference for a co-located PGW/GGSN may also exist in an LTE access based on operator policy.  The MME, or Release-8 SGSN, may find co-located PGW/GGSN nodes by searching the APN "candidate" list for interfaces with the same canonical node name in a Gn interface host name and S5 interface host name. If that is the case the PGW/GGSN nodes should be moved to the front of the candidate list but otherwise retaining the same relative order. The rest of the procedure is the same as above. 

If the APN record does not exist at the .3gppnetwork.org domain and the UE is in GERAN or UTRAN access and the Release 8 SGSN supports Gn then the pre Release-8 DNS procedures shall apply for the APN lookup by the Release 8 SGSN (i.e. APN lookup by A/AAAA records in the domain .gprs).

Those procedures apply also to the case of roaming with local breakout when subscription data and network policy allow selection of a PGW from the VPLMN (see e.g. subclause 4.2.2 in 3GPP TS 23.401 [11]).
* * * End of Change * * * *

