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Discussion

PDN GW selection

Either the MME or the Serving GW could select the PDN GW. This contribution proposes that the MME makes the selection for the following reasons:

· The MME is the subscription control entity in the EPS network, thus, it is logical that this element perform the selection as part of the overall subscription checking at the default bearer establishment.

· Simplified solution as the MME accesses the HSS containing the subscription information, thus, it is simplest that MME makes the selection and the APN information does not need to be further conveyed in the NW.

· Is comparable with 2G and 3G: in 3GPP legacy systems, the SGSN makes the selection of the GW towards the PDN (GGSN) and thus, interworking with these accesses is simplified if the corresponding and similar element continues to have this role. 

· To support deployments with combined PDN GW and Serving GW nodes, the MME must be able to select a combined PDN and Serving GW, meaning that the MME must anyway contain selection logic for the PDN GW, and it would be redundant to include similar functionality into the Serving GW. 
· Serving GW selection may need to take into account PDN GW location, i.e., whether the PDN GW is in the HPLMN or VPLMN in case of roaming in order to ensure that the Serving GW has the proper connectivity to the PDN GW. Thus, the MME needs to have advance knowledge of PDN GW selected to select the Serving GW, requiring PDN GW selection in the MME. 
· For mobility procedures it is useful that the MME has knowledge about SGW and PGW. It allows to select the SGW that is also the PGW when the UE moves or returns to initially activated combined SGW/PGW.
· Can be well aligned with non-3GPP access procedures. At least in non-roaming cases, PDN GW selection for non-3GPP access must be done without any Serving GW involvement.
Serving GW selection

This contribution also proposes that MME selects the Serving GW in order to allow for an optimized selection and use of network resources, e.g. including the possibility to allocate collocated or geographically close Serving and PDN GWs. 
MME selection

This contribution proposes the MME selection function. This function resides in E-UTRAN as well as for the relocation in MME and for mobility between 3GPP accesses also in SGSN. 
SGSN selection

This contribution proposes the SGSN selection function. This function resides in GERAN/UTRAN as well as for the relocation in MME and for mobility between 3GPP accesses also in SGSN. 

Doman Name Service Function 

This contribution proposes the Doman Name Service function to resolve PDN GW addresses. The DNS is specified in RFC 1034. 

PDN GW address retrieval (to 3GPP accesses)

It is not necessary to know for the MME whether an HSS provided PDN GW address is subscriber configuration data or the retrieval of a dynamically allocated PDN GW address. Therefore, such functionality should not be specified separately.

On the format of the APN

As defined in TS 23.003, the APN is structured as follows. The APN is composed of two parts:

· “The APN Network Identifier; this defines to which external network the GGSN is connected and optionally a requested service by the MS. This part of the APN is mandatory. The APN field in the HLR may contain a wild card APN if the HPLMN operator allows the subscriber to access any network of a given PDP Type.

· The APN Operator Identifier; this defines in which PLMN GPRS backbone the GGSN is located. This part of the APN is optional.

The APN Operator Identifier is placed after the APN Network Identifier. An APN consisting of both the Network Identifier and Operator Identifier corresponds to a DNS name of a GGSN. “

As specified in TS 23.008, “the APN field in the HLR contains either only an APN Network Identifier (i.e. an APN without APN Operator Identifier) or the wild card value”. 

As specified in TS 23.060, the operator identifier can either be the VPLMN operator identifier or the HPLMN network identifier. 

For the EPS specification, it is proposed to re-use the existing formatting structure of the APN into a network identifier and an operator identifier as specified in 23.003 to be used as a DNS name of the PDN GW, and to re-use the APN subscriber data already specified in 23.008. It is further proposed to re-use the existing roaming models where the operator identifier of the APN can only be the VPLMN or the HPLMN operator identifier. 

It is therefore clarified that the APN stored in the HSS is not an FQDN. Note that we already have the VPLMN Address Allowed flag to indicate whether a PDN GW from the VPLMN is allowed or not, so an operator identifier in the APN is not needed for this purpose. Hence there is no need to store the operator identifier as part of the APN information in the HSS. 
Proposal

The following amendments are proposed to be amended to TS 23.401. 

- - - START OF 1ST CHANGE - - -

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses"

[3]
ITU‑T Recommendations I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".
[4]
ITU‑T Recommendation Q.65: "The unified functional methodology for the characterization of services and network capabilities".

[5]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[6]
3GPP TS 23.203: "Policy and charging control architecture".

[7]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2"

[8]
3GPP TS 43.129: "Packet-switched handover for GERAN A/Gb mode; Stage 2"

[9]
3GPP TS 23.003:
"Numbering, addressing and identification"
[10]
3GPP TS 43.051: "GERAN Overall description - stage 2"

[11]
3GPP TS 25.401:
"UTRAN overall description"
[12]
RFC 1034 (1987): "Domain names – concepts and facilities" (STD 13).

- - - END OF 1ST CHANGE - - -

- - - START OF 2nd CHANGE - - -

4.3.7
Selection Functions
4.3.7.1
PDN GW Selection Function (3GPP accesses)

The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the UE for 3GPP access. The selection uses subscriber information provided by the HSS and possibly additional criteria. The HSS provides: 

-
an IP address of a PDN GW and an APN, or

-
an APN and an indication whether the allocation of a PDN GW from the visited PLMN is allowed or a PDN GW from the home PLMN shall be allocated.

Editor's note: It is FFS whether the UE can provide additional input information (e.g. the desired APN) for the PDN GW selection function.

If the HSS provides an IP address of a PDN GW, no further PDN GW selection functionality is performed. Note that the provision of an IP address of a PDN GW as part of the subscriber information allows also for a PDN GW allocation by HSS.

If the HSS provides an APN of a PDN GW and the subscription allows for allocation of a PDN GW from the visited PLMN, the PDN GW selection function derives a PDN GW address from the visited PLMN. If a visited PDN GW address cannot be derived, or if the subscription does not allow for allocation of a PDN GW from the visited PLMN, then the APN is used to derive a PDN GW address from the HPLMN. The PDN GW address is derived from the APN and additional information by using the Domain Name Service function as specified in 3GPP TS 23.060 [7] annex A. In case the Domain Name Service function provides a list of PDN GW addresses, one PDN GW address is selected from this list. If the selected PDN GW cannot be used, e.g. due to an error, then another PDN GW is selected from the list.

If the UE provides an APN this APN is used to derive a PDN GW address like specified for an HSS provided APN if the subscription allows for this APN.

Editor's note: It is FFS whether host-based mobility requires additional information and/or mechanisms.

4.3.7.2
Serving GW Selection Function (3GPP accesses)
The Serving GW selection function selects an available Serving GW for serving a UE. The selection bases on network topology, i.e. the selected Serving GW serves the UE’s location and in case of overlapping Serving GW service areas the selection may prefer Serving GWs with service areas that reduce the probability of changing the Serving GW. Other criteria for Serving GW selection may be load balancing between Serving GWs.
In case combined Serving and PDN GWs are configured in the network the Serving GW Selection Function preferably derives a Serving GW that is also a PDN GW for the UE.
The Domain Name Service function may be used to resolve a DNS string into a list of possible Serving GW addresses which serve the UE’s location. The details of the selection are implementation specific. 


Editor's note: In case of handover from non3GPP accesses in roaming scenario, the serving GW selection function for local anchoring is described in TS23.402
4.3.7.3
MME Selection Function
The MME selection function selects an available MME for serving a UE. The selection bases on network topology, i.e. the selected MME serves the UE’s location and in case of overlapping MME service areas the selection may prefer MMEs with service areas that reduce the probability of changing the MME. Other criteria for MME selection may be load balancing between MMEs.
4.3.7.4
SGSN Selection Function
The SGSN selection function selects an available SGSN for serving a UE. The selection bases on network topology, i.e. the selected SGSN serves the UE’s location and in case of overlapping SGSN service areas the selection may prefer SGSNs with service areas that reduce the probability of changing the SGSN. Other criteria for SGSN selection may be load balancing between SGSNs.

4.3.x
Domain Name Service Function

The Domain Name Service function resolves logical PDN GW names to PDN GW addresses. This function is standard Internet functionality according to RFC 1034 [12], which allows resolution of any name to an IP address (or addresses) for PDN GWs and other nodes within the EPS.
- - - END OF 2nd CHANGE - - -

- - - START OF 3rd CHANGE - - -

4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

In addition to the functions described in 3GPP TS 36.300 [5] E-UTRAN functions include:
-
MME selection when no routing to an MME can be determined from the information provided by the UE
4.4.2
MME

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-
Idle mode UE Tracking and Reachability (including control and execution of paging retransmission) 
-
PDN and Serving GW selection

-
MME selection for handovers with MME change
-
SGSN selection for handovers to 2G or 3G 3GPP access networks
-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.

NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.
- - - END OF 3rd CHANGE - - -

- - - START OF 4th CHANGE - - -

4.4.x
SGSN
In addition to the functions described in 3GPP TS 23.060 [7] SGSN functions include:

-
Inter EPC node signalling for mobility between 2G/3G and E-UTRAN 3GPP access networks
-
PDN and Serving GW selection

-
MME selection for handovers to E-UTRAN 3GPP access network
4.4.y
GERAN

GERAN is described in more detail in 3GPP TS 43.051 [10].
4.4.z
UTRAN

UTRAN is described in more detail in 3GPP TS 25.401 [11].

- - - END OF 4th CHANGE - - -

3GPP

SA WG2 TD


