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Introduction

Solutions for IPMS were discussed in Athens meeting (C1-080873) and in Jeju meeting in document (C1-081212). Two solutions were discussed and compared in document C1-081212 and it was concluded in that document that the NAI based solution was the way forward for providing IPMS indication to the UE. This paper argues that the EAP-AKA solution has advantages over alternative solutions.
Discussion

There are two solutions discussed so far for IPMS as indicated in paper C1-081212,  

1) Adding a new skippable attribute to the EAP-AKA protocol to indicate UE capabilities of the mobility protocol supported, and a new skippable attribute to return an indication of the IPMS decision to the UE when the UE has provide the indication to the network
2) Decorating a NAI to indicate the UE capabilities. 

Following is the detailed comparison of both the solutions analyzing various impacts of the solutions:
1)  Indication of selected protocol back to the UE.

SA2 Document (S2-082274) approved in Jeju says that, 

“If the UE provides an explicit indication of the supported mobility mechanisms, the network shall provide an indication to the UE identifying the mobility management mechanism that is selected”
With decorated NAI, UE capabilities can be indicated to the AAA/HSS however it is not possible for AAA/HSS to communicate the decision of the selected mobility protocol to the UE by using a plain NAI decoration solution. 
On the other hand, by adding a new skippable attribute in the EAP-AKA payload the indication of the mobility protocols supported by the UE to the AAA/HSS as well as the indication of the selected protocol by the AAA/HSS can be communicated to the UE. 
2) Impact on AGW/ePDG with various solutions 

C1-081212 mentioned that AGW/ePDG could actually compare the protocols supported by UE with the protocols supported by itself and then forward only the matching set of protocols to the AAA/HSS. 
According to the text in 23.402 the UE provides the indication to the entity performing the IPMS. Such entity is the home AAA/HSS server as indicated in the following text

“The final decision on the mobility management mechanism is made by the HSS/AAA upon UE authentication in the non-3GPP access system (both at initial attachment and handoff), based on the information it has regarding the UE, local/home network capabilities and local/home network policies".

There is no indication that the AGW or the ePDG must have access to such information, or even modify it for that matter. As a matter of fact, such indication is not needed at all for the AGW or the ePDG, since the AGW and the ePDG are not making the decision on the mobility protocol to be used. However as indicated in 23.402 the selection is made by AAA/HSS also based on capabilities of visited network, and such capabilities may be known based on roaming agreements and possibly by explicit signaling by the AGW/ePDG to the home network. This has been discussed at length in SA2.
Even if such optimizations were done, since there are only 3 protocols supported in the EPS, the savings in the bits in such optimization would not be significant, and would be restricted to a network interface and not a wireless link. In such case, accessing the UE indication by the ePDG/AGW adds no value.
Moreover optimization done by the AGW/ePDG in forwarding to AAA/HSS only the matching protocols could add to potential problems  and error conditions, e.g. if the UE indicated DSMIPv6 support only and the ePDG supported only PMIP, since the final IPMS decision must be made anyway by the AAA/HSS.
With the option of EAP skippable attribute, the procedure is transparent to the ePDG/AGW, since they do not have to intercept the UE capabilities, they simply forward the EAP-AKA payload as it is to the AAA/HSS. 
3) Scope and target of IPMS indication

C1-081212 says correctly that EAP skippable attributes should not be used for configuration of IP address, as discussed at length in IETF. However, we argue that the IPMS indication is simply meant to indicate to the UE what mobility protocol should be used to establish the connectivity, and it is not meant to provide IP address configuration information to the UE.
4) Impacts on AAA/HSS protocols
In some cases where the supported protocols are not known by the AAA/HSS e.g. by roaming agreement, the AGW/ePDG also needs to communicate the supported protocols to the AAA/HSS. In these cases, the ePDG can provide such information to the AAA/HSS by modifying some parameters in the AAA protocol. This is true for both EAP-AKA and NAI based solutions,  and this aspect should not be used as criterion to compare the two solutions. How the ePDG/AGW provides this information is outside the scope of CT1 and should be handled in CT4. 
5) Need for EAP skippable attribute for other indication
Step 2 of Section 6.2 of TS 23.402v8.1.1
“The EAP authentication procedure is initiated and performed involving the UE, Trusted Non-3GPP IP Access and the 3GPP AAA Server. In the roaming case, there may be several AAA proxies involved. The PDN Gateway address is determined at this point as described in section 4.5.1. The PDN GW information is returned as part of the reply from the 3GPP AAA Server to the MAG in the trusted non-3GPP access. This may entail an additional name resolution step, issuing a request to a DNS Server. The 3GPP AAA Server also returns to the MAG the MN NAI to be used to identify the UE in Proxy Binding Update and Gateway Control Session Establishment messages (steps 4 and 10). The list of all the APNs along with additional PDN GW selection information and part of the subscriber profile needed for authorization for each of the authorized PDNs is returned to the access gateway in order to provide authorization information for UE-initiated connectivity to additional PDNs as defined in clause 6.8.1. If supported by Non-3GPP access network, the Attach Type is indicated to the Non-3GPP access network by the UE. Attach Type indicates "Handover" when the UE has already an activated PDN GW/HA due to mobility from 3GPP access to non-3GPP accesses. If the PDN subscription profile contains a PDN GW address and the Attach Type does not indicate "Handover", the Non-3GPP access GW or ePDG may request a new PDN GW as described in clause 4.5.1, e.g. to allocate a PDN GW that allows for more efficient routing;” 
An UE shall indicate the Attach Type to the network during authentication. For accesses that do not support L2 indication for the attach type, this indication has to be provided by modification to the EAP-AKA payload. The only way to do this is by adding a new skippable attribute, unless of course an additional NAI decoration is considered. Hence addition of skippable attribute to the EAP-AKA payload is anyways necessary. 

6) Restriction of use cases

It has been claimed that using skippable EAP-AKA attributes to provide IPMS indication makes EAP-AKA mandatory on all trusted non-3GPP accesses. However, even in the case decorated NAI is used, the indication needs to be carried to the AAA/HSS server that will perform the IPMS selection, an AAA/HSS that speaks only EAP-AKA. In fact, there are no non-3GPP accesses that do not support EAP and where the UE provides a user name to authenticate itself. E.g., for public Wi-Fi, web-based authentication is used, whereas for domestic Wi-Fi, a combination of static WPA and  MAC filtering is used.
7) Comparison of two solutions
The following table summarizes the pros and cons of the two solutions in a way similar to C1-081212

	
	EAP-AKA option
	NAI decoration

	IPMS indication to the UE
	Possible
	Not possible. 

	Changes to EAP-AKA implementations in the UE
	Needed (however perfectly allowed by RFC 4187 section 8.2). 
In TS 23.402 there are accepted procedures that anyway require modification to the EAP for the UE to provide additional information, e.g. Attach Type.
	Not needed explicitly for the IPMS indication. 
However, in TS 23.402 there are accepted procedures that require modification to the EAP for the UE to provide additional information, e.g. Attach Type. Therefore, modifications to EAP implementations are needed anyway, even for the NAI decoration solution. 

	New parameters in AAA between the ePDG/AGW to the HSS/AAA
	Needed 
	Needed

	Information provided by the ePDG/AGW to the AAA server
	Not relevant since the optimization is minimal, its either one or two protocol indicated (a few bits over a network interface, not a wireless link).

Moreover, the optimization could introduce error scenarios, e.g. if UE supports DSMIPv6 only and ePDG supports only PMIPv6. 

	New naming convention for NAI decoration
	Not needed
	Needed

	Use cases  
	Applicable for all non-3GPP accesses
	Applicable for all non-3GPP accesses


Conclusion

Based on the analysis provided in this paper and in C1-081212, it is clear that by adding new skippable attribute caters to all the aspects of providing IPMS indication by the UE to the AAA/HSS and also by the AAA/HSS to the UE without adding significant overhead or significant changes to the existing protocols as compared to other solutions. Thus it is proposed to accept EAP-AKA as the way forward for IPMS solution.
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