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Introduction

The objective of the LOBSTER WI is to enhance the ePDG or PGW selection for S2b/S2c based on the location of the UE. The solutions agreed during SA2#85 meeting (S2-112755) are based on a reallocation procedure triggered by the 3GPP AAA Server or Proxy that is performed in case the initially selected ePDG/PGW, based on DNS, was a non-optimal ePDG/PGW. This paper describes the issue of increased signalling load and connectivity setup delay when ePDG/PGW selection is recurring from the same WLAN network and reallocation is used to select a different ePDG/PGW. It is proposed to allow caching of the optimal ePDG/PGW IP addresses and to use the cached ePDG/PGW IP address during subsequent IKEv2 tunnel establishment attempts from the same location.
Discussion

In TS 23.402 the reallocation procedure for the PGW selection during S2c bootstrapping is already standardized. Since the UE is not aware of the assigned PGW when network-based mobility (NBM) is applied, it is the main purpose of the reallocation procedure to ensure that the UE, when doing handover from NBM to S2c, selects the same PGW as before the handover.

One issue with the LOBSTER solution based on reallocation is that a UE that is doing ePDG/PGW selection from the same location several times has to run through the same procedure again and again. At first the UE has to request the DNS system for an ePDG/PGW IP address, then it establishes the IKEv2 tunnel to the discovered (non-optimal) ePDG/PGW and after successful authentication/authorization the UE is reallocated and has to perform again IKEv2 tunnel establishment now with the new ePDG/PGW. This procedure requires several round trip times and increases considerably the delay of the PDN connection establishment. Especially in cases where the same WLAN network is used frequently, the user experience is poor.

DNS allows caching of the DNS queries in order to lower load to the DNS server and to reduce delay. The validity of the cached entry is determined by a TTL value that is set by the authoritative nameserver of the domain. Thus, in case of existing ePDG/PGW selection based on DNS, the caching would allow to store the ePDG/PGW IP address for some time and to re-use it in a later handover or initial attach to the non-3GPP access. Considering the currently discussed solutions for LOBSTER, the UE would only be able to cache the IP address of the DNS discovered ePDG/PGW, even when it appeared to be non-optimal, but not the ePDG/PGW IP address from the reallocation procedure. In order to avoid a significant increase of signaling load and delay during connectivity establishment with the ePDG/PGW when LOBSTER is applied, it should be possible for the UE to use a function similar to the DNS caching. The UE should be allowed to store for some time the ePDG/PGW IP addresses that have been transmitted to the UE at a specific location during the reallocation procedure.

Since the ePDG/PGW IP addresses assigned from a specific location during the reallocation procedure may change with the time, it should be possible to limit the validity of the cached assigned IP address. Therefore, some means to configure the UE with the validity time of the ePDG/PGW IP address should be specified. One option could be pre-configuration in the UE, another option could be to inform the UE during the reallocation procedure (similar to the TTL timer during the DNS procedure).

Then, in order to select an appropriate ePDG/PGW, the UE should link the ePDG/PGW IP address and the validity time to some location specific data of the WLAN network (for example the WLAN AP MAC address). In case the UE is performing an ePDG/PGW selection from the WLAN network it has used before and in case a valid entry is stored in its cached ePDG/PGW IP address list, the UE uses at first the stored ePDG/PGW IP address to establish the IKEv2 tunnel. If the UE does not have a cached ePDG/PGW IP address entry for the WLAN network in the list or if the entry is not valid anymore, the UE uses the existing ePDG/PGW selection mechanisms and may be reallocated by the network in case there is a closer ePDG/PGW.
The solution of using the available cached ePDG/PGW IP address, validity time and location information instead of using DNS can avoid the execution of ePDG/PGW reallocation procedure.
Proposal

It is proposed to allow ePDG/PGW IP address caching in the UE for LOBSTER.

If SA2 agrees to the proposal, Panasonic would gladly contribute to TS 23.402 in order to implement the proposal.

3GPP

SA WG2 TD


