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Abstract of the contribution:

The IP Mobility Mode selection mechanism does not handle the case when the UE is capable of both NAP and S2c. We analyse the problems involved in specifying the case and propose a solution.
Introduction:

The section 4.1.3.2.1 of 23.402 discusses the principle of IP mobility mode selection during initial attach. The principles define the behaviour of the UE having different capabilities:
· When the UE is capable of DSMIP6 capable only and network supports DSMIP6

· When the UE is capable of MIPv4 only and network supports MIPv4.

· When the UE is capable of DSMIP6 and/or MIPv4 only and network chooses PMIP6 for connection.

· When UE does not indicate any capability.

One important case which is not defined in section 4.1.3.2.1 is when the UE is capable of both NAP as well as client based mobility protocols. The scenario gets complex when we consider certain architectural restrictions in 23.402:

· A UE may be capable of NAP over only certain subset of total number of interfaces.

· S2c cannot be used over 3GPP access for user plane.
· UE capabilities are known at UE granularity. i.e. if the UE supports NAP over some subset of interfaces, the UE may indicate the NAP capability.

Option 1:

The simple solution for the missing case is: When UE indicates both NAP capability and S2c support, network chooses a protocol based on its policy and preference. However, this is not the perfect solution when NAP is not supported between the present access interface and 3GPP access interface. For example, consider this scenario:
· UE indicates PMIP capability during attach when UE does not support NAP with 3GPP interface. UE is also capable of S2c and indicates S2c capability as well.

· Network chooses PMIP6 for providing connectivity to the network.

· The UE handover to 3GPP access. Since the UE does not support NAP, the UE is allocated a different IP address.

Since a different IP address is provided to the UE, session continuity cannot be provided to the UE even when both UE and network are S2c capable. Please note that if the network had chosen S2c for providing access over non-3GPP access, then session continuity could have been provided.
In the worst case scenario, there might be a more serious misbehaviour from the UE when encountered with the above scenario. Since the UE is capable of S2c and UE receives a different IP address (from the PDN GW attached to 3GPP access), UE initiates DSMIP6 bootstrapping with a PDN GW using the allocated IP address as the CoA. Since the HSS does not have knowledge as to whether the UE is registering over trusted access or over 3GPP access, the PDN GW BU is authorised for connectivity. Thus we end up with S2c UP tunnel over 3GPP access and having 2 PDN GWs in the path. 

Advantages:

· Simple solution. No need to change anything.

Disadvantages:

· Possibility of service interruption when service continuity could have been provided.

· Possibility of mis-behaviour on the part of the UE by connecting 2 PDN GWs in the path.

Option 2:

Another solution is that the UE indicates the NAP capability between non-3GPP access interface and the 3GPP access interface during attach to non-3GPP access. This will work as the network now exactly knows that if the UE moves into a 3GPP access, whether or not NAP can be provided. Thus network can always use S2c when the UE does not support NAP between the given access network interface and 3GPP interface.
However this solution requires that the IP stack have the knowledge of underlying access technology. This will be especially a problem for a split terminal. In the split terminal, the capability is indicated by the terminal equipment. Thus the split terminal needs to understand the topology of the underlying interfaces and also the technologies. 
Advantages:

· More flexibility to the operator as the operator can market S2c only UEs.

Disadvantages:

· The NAP capability of the UE needs to be known at the interface level. This complicates the UE implementation.

· The may not be possible in the case of split terminals.

· The above solution does not work in the following scenario: If the UE is in non-3GPP access 1 and is moving to non-3GPP access 2. UE is using S2a for access. The UE is built in such a way that NAP is supported between Access 1 and Access 2, however NAP cannot be supported between Access 2 and 3GPP access interface. If the UE indicated NAP capability in the above scenario, UE may be provided access with S2a and further HO to 3GPP access will be disastrous for the sessions. If the UE did not indicate NAP capability, it means that the UE is providing wrong information to the network. If the network is not DSMIP6 capable, sessions will be lost even when UE is capable of NAP. The mentioned scenario further complicates the UE implementation.
Option 3:

Another possible solution is that if we make the following assumption :

· Any S2c capable UE is also S2a capable.
When the above assumption is made, the UE is never ‘S2c capable and not NAP capable’. Thus in the scenario where UE attaches to non-3GPP access and moves to 3GPP access, same IP address is maintained always. If the same IP address is not maintained, it means that the UE is not capable of either NAP or S2c and the UE cannot initiate DSMIP6 process.
Thus, with the above assumption, if the UE obtains connectivity with NAP, then S2c is not triggered on 3GPP access.
Advantages:

· Solves the problem without unnecessary complications compared to option 2.
Disadvantages:

· Some flexibility is lost. However the effort required for making S2c capable UEs to be S2a capable also is minimal. (See next section).

Discussion on the Assumption:

In this paper we propose the assumption that ‘All S2c capable UEs are PMIP capable’. We contend that this is not a restrictive condition for the UE. An otherwise ‘unmodified’ host require significant changes to support proper inter-working with EPC. For example, the APN needs to be sent in bootstrapping procedure to the PDN GW, the UICC based credentials are required to be shared with DSMIP6 stack, explicit indication of S2c capability during authentication on non-3GPP access is also necessary for proper operation of a S2c-only host during handover. Thus a DSMIP6-capable UE needs significant host modifications anyway in order to access SAE based core-network. Hence making additional modifications do not require much effort.
Conclusion:

We conclude that recommendations of Option 3 be included in 23.402.

The proposed modifications are in S2-083474- 23.402 CRNum-0299.
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