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1. Introduction

The Evolved Packet System (EPS) currently supports both network based mobility mechanism (PMIP) and Host based mobility mechanism (CMIP). It has already been agreed and specified in TS 23.402 that “The EPS shall support IETF based network-based mobility management mechanism (e.g., PMIP) and host-based mobility management mechanism (e.g., MIP) over S2 reference points.”
In the past few meetings, issues related to the selection of these mechanisms during Initial attach and Handover has been discussed. This contribution analyzes different mechanism for mobility mode selection. 
2. Discussion
Different approaches for Mobility mode selection are discussed below

2.1 Mobility Mode Selection by Network based on static UE capability provisioned in HSS/AAA
UE capability, i.e. whether it supports CMIP or PMIP or both, can be statically provisioned in the subscriber profile in HSS/AAA. This information is downloaded during access authentication. Based on UE capability particular mode can be selected. If UE supports both the modes then selection can be made based on the operator’s policy. This approach is simple and easy to implement however it has following drawback –

· Change of terminal: User can be connected to network using different terminals and therefore UE capability can change especially in case of non-integrated terminals. As a result, UE capability information stored in HSS/AAA may not apply.

2.2 Mobility Mode Selection by Network based on UE capability exchange
This approach requires dynamic UE capability exchange between the UE and any 3GPP and non-3GPP access networks connected to EPS. Network on receiving this information from the UE makes decision on MM Mode to use. This UE capability exchange may be done as part of network attachment (access authentication) and therefore works in case of change in terminal. This approach however has following drawbacks -  

· Not feasible: Many non-3GPP access networks such as WiMAX don’t support UE capability exchange. It is not feasible to have UE capability exchange as part of initial access authentication due to the limitation in existing protocols defined by IETF (e.g. EAP). 

· Not useful in many scenarios: Even if Network learns that particular mobility mode is supported by UE through UE capability exchange, this information may not be useful or enough in selecting mobility protocol. Consider following scenarios -  
· When UE support both PMIP and CMIP, How does the network decide which one to chose? Anyhow decision needs to be made based on operator’s defined policy. 

· Assume UE supports only CMIP and operator policies mandates using PMIP. 
2.3 Mobility Mode Selection by UE based on network capability exchange
This approach is similar to the above approach and also requires capability exchange between the UE and any 3GPP and non-3GPP access networks connected to EPS. However in this approach UE makes decision on MM Mode based on the information received from Network. This capability exchange may also be done as part of network attachment (access authentication) and therefore works in case of change in terminal. This approach also has same drawbacks as above mentioned approach. 

2.4 Mobility Mode Selection by network based on triggers from UE
In case of host based mobility mechanisms UE sends explicit triggers to initiate host based mobility. 
· For MIPv4 FA-CoA mode, UE sends Registration Request (RRQ) to the network to initiate host based mobility. 
· For DS-MIPv6 UE sends Binding Update (BU) to the network to initiate host based mobility. 

In case of network based mobility mechanisms there is no explicit triggers from the UE to initiate network based mobility. For PMIP, Mobile access gateway (MAG) as part of access network sends the Proxy Binding Update (PBU) to Home Agent to get an IP address for the UE. There are two ways to solve this – 

· If no explicit trigger (RRQ/BU) is received within a certain time period, it can be assumed that the UE doesn’t support host based mobility. This will trigger PMIP in network. This is approach is not deterministic. How long should network wait before triggering PMIP?

· Other approach to use existing trigger from UE, such as DHCP request, to trigger PMIP in the network. This approach is deterministic. 
During initial attach, the access network will send an FA/Router Advertisement to the UE over newly established L2 connection. If the UE is CMIP capable it will perform a MIP registration (RRQ/BU). The MIP registration originated from the MS will force the network into CMIP mode.
A UE without CMIP functionality will discard the FA/Router Advertisement and send a request, such as DHCP, to get an IP address. This IP address request will force the MAG to trigger the PMIP Proxy Binding Update (PBU). 

So for networks supporting both CMIP and PMIP the selection is based on implicit signaling mechanism driven by the UE. The mobility scheme selection is determined by the access network, based on the type of message received from the UE and/or operators policies.
3. Conclusion

From the analysis of Mobility Mode selection mechanism we see that approach considering UE capability exchange has several drawbacks and may not be feasible as non-3GPP accesses may not support UE capability exchange. There is no standard IETF mechanism for UE capability exchange.

One of the arguments used in favor of UE capability exchange is that PMIP support in UE needs to be known. It was argued that if network doesn’t know that whether UE support some mechanism, like virtual interface, to handle same IP address allocated to two separated interfaces and this may lead to un-deterministic behavior. There are many ways to handle the same IP address allocation and virtual interface is one of those. This is an implementation option and there is no specific way defined by IETF to handle this and therefore UE should not send any specific information to network about its implementation details. New multi-modes terminals and/or OS are expected to have such capability. 

Based on above discussion we propose that UE capability exchange approach shall not be used for Mobility mode selection. SA2 should further discuss and adopt solutions, such as in section 2.4 above, which are not based on UE capability exchange.
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