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Start of 1st modified section of TS23.401
4.3.8.1
PDN GW selection function (3GPP accesses)

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

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

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

Editor's note:
It is FFS what additional criteria beyond the subscriber information can be used for PDN GW selection.

The HSS also indicates which of the subscribed PDNs is the default PDN for the UE.

To establish connectivity with a PDN when the UE is already connected to one or more PDNs, the UE provides the requested APN for the PDN GW selection function.

Editor's note:
It is FFS whether the UE can provide upon initial attach 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 and the subscription allows for allocation of a PDN GW from the visited PLMN for this APN, 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, subscription data and additional information by using the Domain Name Service function. If the APN‑OI Replacement field exists in the subscription data, the PDN GW domain name will be constructed by replacing the APN‑OI with the value received in the APN‑OI Replacement field. Otherwise, or when the resolution of the above PDN GW domain name fails, the PDN GW domain name will be constructed by appending '.mnc<MNC>.mcc<MCC>.gprs' as specified in Annex A of Pre-Rel‑8 TS 23.060 [7] and TS 23.003 [9]. If 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.
For a PDN that can be connected via different mobility protocols through one or more PDN GWs, and if the PDN GW address is derived from the APN and additional information by using the Domain Name Service function, the followings shall be satisfied with:
-     The PDN GWs connecting to the same PDN with distinct supporting abilities of mobility protocols (e.g., GTP and MIP) are corresponded to different FQDNs in the DNS Server. If a PDN GW supports more than one mobility protocol, it has corresponding number of FQDNs. The FQDN is constructed from available information, including the APN and an indicator of mobility protocol the PDN GW supporting.
-     The APNs and their supporting abilities of mobility protocols are shared between PLMNs by roaming agreements.
-     The MME constructs the FQDN using the original APN, the chosen mobility protocol and other available information and performs a DNS query to resolve it. 
If the UE provides an APN for a PDN, this APN is then used to derive the PDN GW address as specified for the case of HSS provided APN if the subscription allows for this APN.

As part of PDN GW selection, an IP address of the assigned PDN GW may be provided to the UE for use with host based mobility as defined in TS 23.402 [2], if the PDN GW supports host-based mobility for inter-access mobility towards accesses where host-based mobility can be used.
4.3.8.2
Serving GW selection function

The Serving GW selection function selects an available Serving GW to serve a UE. The selection bases on network topology and the mobility protocol that the PDN GW should support, 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 and the selected Serving GW is able to connect to the PDN GW via a mobility protocol the PDN GW supporting. Other criteria for Serving GW selection should include load balancing between Serving GWs.

If a subscriber of a GTP only network roams into a PMIP network, the PDN GWs selected for local breakout support the PMIP protocol, while PDN GWs for home routed traffic use GTP. This means the Serving GW selected for such subscribers may need to support both GTP and PMIP, so that it is possible to set up both local breakout and home routed sessions for these subscribers. For a Serving GW supporting both GTP and PMIP, the MME/SGSN should indicate the Serving GW which protocol should be used over S5/S8 interface.
If a subscriber of a GTP only network roams into a PMIP network, the PDN GWs selected for local breakout may support GTP or the subscriber may not be allowed to use PDN GWs of the visited network. In both cases a GTP only based Serving GW may be selected. These cases are considered as roaming between GTP based operators.

If 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 non-3GPP accesses in roaming scenario, the serving GW selection function for local anchoring is described in TS 23.402.
End of 1st modified section of TS23.401
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