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1
Introduction
Operators have identified a need to support distributed deployments of packet data gateways and to enable UEs to route traffic to those gateways based on the geographical or topological proximity. To achieve such goal, a correction of the existing ePDG selection mechanism is required. 
2
Discussion


Minimization of mouth-to-ear speech path delay is considered one of the major factors improving user perception of the voice quality. VoLTE architecture has been developed to ensure that any point the media stream is traversing (SGW, PGW, IMS-AGW, MRFP, etc) is selected as close as possible to the Radio Access serving the subscriber. 

ePDG is another node on the media path for IMS services and its selection should follow the same principle. 
Location optimized selection of ePDG is also important as ePDG serves as a source for DNS resolution of the PGW address for PDN connection being setup over a non-3GPP access. I.e, an optimally selected ePDG would facilitate the optimal selection of PGW.

Finally, it is important to note that due to the seamless PS HO requirement between WLAN and LTE, the PGW selected in Wi-Fi access for IMS services will continue to be used after a HO to LTE. That means, a non-optimal PGW selection via non-3GPP access will be inherited in LTE and may negatively affect the VoLTE user experience. 

Based on the above, the ePDG selection mechanism should satisfy the following requirements:
· ePDG selection should lead to the selection of the same PGW that would be selected for the 3GPP access in a given geographical area;
· ePDG selection should ensure that an ePDG geographically or topologically closest to UE is selected.

The currently specified ePDG selection method doesn’t meet these requirements and needs a correction.
3
Proposed Solution
To meet the above requirements the dynamic ePDG selection mechanism is being enhanced to take into account the UE location information when constructing the ePDG FQDN, thus, enabling location specific provisioning and deployment of ePDGs.
The proposed level of granularity of the location information is the Tracking or Location Area. This is in line with the granularity of SGW selection in LTE (TAI FQDN) and is believed to satisfy both present and future deployment needs. 

It is proposed to support both the existing PLMN ID based format of ePDG FQDN and the new TAI/LAI based one, letting operators to choose an appropriate format based on their deployment needs and roaming arrangements. 
4
Details of the Changes 
4.1
 TS 23.402
The section 4.5.4 “ePDG Selection” is modified as the following:
*****CHANGE START*****
4.5.4
ePDG Selection

4.5.4.1  General

The UE may select the ePDG by static configuration or dynamically.

NOTE:
If a selected ePDG is not reachable from an untrusted non-3GPP access the UE repeats the ePDG selection and selects a different ePDG if available.

A UE connected to one or multiple PDN GWs uses a single ePDG. In case of handover between ePDGs, the UE may be temporarily connected to two ePDGs.
4.5.4.2
Dynamic ePDG selection

4.5.4.2.1
General

For the dynamic ePDG selection the UE constructs an FQDN using one of the ePDG FQDN formats specified in 3GPPTS 23.003 [16].  

There are two ePDG FQDN formats specified: the Operator Identifier (based on PLMN ID) and the Tracking/Location Area Identity (based on PLMN ID and TAC/LAC). The Tracking/Location Area Identity based ePDG FQDN is used to support location-specific ePDG selection within a PLMN.

The UE’s initial selection between the specified ePDG FQDN formats is based on the operator’s configuration.

4.5.4.2.2
Operator Identifier based ePDG selection

If the ePDG needs to be dynamically selected when the UE roams in a VPLMN which VPLMN ID is known by the UE, the procedure is as follows:

-
The UE constructs an FQDN using the VPLMN ID as the Operator Identifier, and employs the DNS server function to obtain the IP address(es) of the ePDG(s) in the VPLMN.

-
The UE selects an ePDG address from the list returned in the DNS response and initiates the IPsec tunnel establishment.

Otherwise if the ePDG needs to be dynamically selected the procedure is as follows:

-
The UE constructs an FQDN using the HPLMN ID and employs the DNS server function to obtain the IP address(es) of the ePDG(s).

-
The UE selects an ePDG address from the list returned in the DNS response and initiates the IPsec tunnel establishment.

4.5.4.2.3
Tracking/Location Area Identity based ePDG selection

If the UE:

a)
is configured for Tracking/Location Area Identity based selection; and

b)
knows the PLMN ID of the PLMN it is currently in (either HPLMN or VPLMN); and 

c)
knows the TAI/LAI of the area the UE is in (e.g. the TAI/LAI from the most recent Attach or TAU/LAU),
the UE constructs a Tracking/Location Area Identity based ePDG FQDN using the known TAI/LAI information. The UE employs the DNS server function, selects an ePDG address from the list returned in the DNS response and initiates the IPsec tunnel establishment.

Otherwise Operator identifier based ePDG selection as specified in sub-clause 4.5.4.2.2 shall be performed.

The Operator Identifier based ePDG selection shall also be attempted as a fallback in the case of failure of DNS resolution of a Tracking/Location Area Identity based ePDG FQDN. 

The operator’s configuration may indicate that the Tracking/Location Area Identity based ePDG selection is applicable to HLPMN only.

*****CHANGE END*****
3.2
TS 23.003 (CR to CT4 WG)
The TS 23.003 change is presented for information only, a respective CR, as well as a CR for TS 24.302 will be developed in the CT4 and CT1 WGs.
*****CHANGE START*****

19.4.2.9
ePDG Fully Qualified Domain Name

There are two formats of the ePDG Fully Qualified Domain Name (ePDG FQDN) specified: the Operator Identifier based ePDG FQDN and the Tracking/Location Area Identity based ePDG FQDN.

Note: 
The choice of a format for constructing ePDG FQDN is based on operator’s policy. The policy may also enable using an Operator Identifier based ePDG FQDN format as a fallback in case of ePDG selection failure using a Tracking/Location Area Identity based ePDG FQDN. 

The Operator Identifier based ePDG FQDN is constructed as follows:

The ePDG Fully Qualified Domain Name (ePDG FQDN) contains an Operator Identifier that shall uniquely identify the PLMN where the ePDG is located. The ePDG FQDN is composed of seven labels. The last three labels shall be "pub.3gppnetwork.org". The third and fourth labels together shall uniquely identify the PLMN. The first two labels shall be "epdg.epc". The result of the ePDG FQDN will be: 

"epdg.epc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org"

In the roaming case, the UE may utilise the services of the VPLMN. In this case, the ePDG FQDN Operator Identifier shall be constructed as described above, but using the MNC and MCC of the VPLMN.

In order to guarantee inter-PLMN DNS translation, the <MNC> and <MCC> coding used in the "epdg.epc. mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org" format of the ePDG FQDN Operator Identifier shall be:

-
<MNC> = 3 digits

-
<MCC> = 3 digits

If there are only 2 significant digits in the MNC, one "0" digit shall be inserted at the left side to fill the 3 digits coding of MNC in the ePDG FQDN.

As an example, the ePDG FQDN Operator Identifier for MCC 345 and MNC 12 is coded in the DNS as:

"epdg.epc.mnc012.mcc345.pub.3gppnetwork.org".

The Tracking/Location Area Identity based ePDG FQDN is constructed by prefixing the Operator Identifier based ePDG FQDN with additional labels containing tracking area code (TAC) or location area code (LAC) for e.g. an area the UE is currently in or has been recently. The resulting FQDN is as follows:

· In case of TAC:

 tac-lb<TAC-low-byte>.tac-hb<TAC-high-byte>.tac.epdg.epc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org

· In case of LAC:

 lac-lb<LAC-low-byte>.lac-hb<LAC-high-byte>.lac.epdg.epc.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org

The TAC-low-byte and TAC-high-byte encoding is specified in subclause 19.4.2.3. The encoding rules for the LAC-low-byte and LAC-high-byte are identical to the encoding rules for the TAC-low-byte and TAC-high-byte.
*****CHANGE END*****
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