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Abstract of the contribution:

The IP Mobility Management Selection Principles was agreed in last meeting. This contribution proposes a high level solution on user explicit indication for IPMS for inclusion in the TS 23.402 and identifies the associated impacts to the EPS.

1. Introduction

The agreed IP mobility selection (IPMS) mechanism is preformed at a non-3GPP access for both initial attachment and handover from 3GPP to non-3GPP before the UE IP address is allocated. When establishing session connectivity at handover from 3GPP to non-3GPP, IP preservation decision using a network based mobility scheme is made based on the network knowledge of the UE capability. Such knowledge may be based on an explicit indication from the UE. 
This contribution proposes a high level solution of the user explicit indication which can be used for the network to make the IPMS decision at non-3GPP access attachment. 
2. Solution alternatives
2.1 Solution 1: APN
If multiple-PDN function is supported in non-3GPP network, the UE can use the APN as an explicit indication for IPMS. If IP preservation is requested, the same APN should be used at both 3GPP and non-3GPP attachment. When IP preservation is not requested, a different APN should be used when the UE requests a new IP address/prefix at non-3GPP access attachment.
2.2 Solution 2: UE IP address information
After the initial attachment to the 3GPP network, the UE receives the assigned IPv4 Home Address and/or IPv6 Home Prefix from the network. When handover from 3GPP to non-3GPP, the UE sends its address info to the target non-3GPP GW at attachment. The received address info will be considered as an explicit UE indicator for IP address allocation and IP mobility selection.
In case of IPv4 access network, the UE sends the assigned IPv4 home address to the non-3GPP GW at attachment if IP preservation is requested, e.g. handover. Then the non-3GPP access network should send the IPv4 home address in the PBU message. The P-GW should perform the Binding Cache entry (BCE) existence test and assign the same IPv4 home address to the UE.
If the UE does not support IP address preservation, the UE should send IPv4 home address info with all zero value to the non-3GPP GW. Then the IPv4 home address with all zero value will be forwarded to P-GW, where the P-GW must assign a new IPv4 home address to the UE and create a new BCE for the UE. 

The IETF has a proposal for multiple homing with PMIPv6. This solution allows the P-GW to assign the same home prefix to the UE if a handover indicator is received and the received interface ID matches a stored one for a given UE. Otherwise a new home prefix is assigned to the UE if the received interface ID does not march a stored one for a given UE, or no binding is found. However there is a problem that the P-GW does not know the UE interface ID when the UE is attached to 3GPP. This solution has an impact on 3GPP access. 
2.3 Solution 3: Extra parameter in EAP message

At non-3GPP access attachment the UE can send the explicit indicator as a new parameter to the network in the EAP message during authentication. Then the network makes the IPMS decision based on the received indicator. 
2.4 Solution 4: NAI decoration
According to IETF specifications, the general Mobile IP concept is that the HA/LMA should manage the IP address or home prefix assignment based on the received UE NAI. This solution proposes to use the NAI decoration for the purpose of IP preservation indication. The NAI decoration could be a simple tail added at the username part. The decoration shall follow certain rules to make it recognizable by the EPC. The NAI decoration can be added either by the MAG or by the UE. When it is added by the UE, it will be considered as an explicit UE IPMS indicator. When decoration is added by the access GW, it is based on the finial IPMS decision made by the HSS/AAA.  
The basic principle is that when handover from 3GPP to non-3GPP (both optimized and non-optimized) where session continuity is requested, or initial attachment at non-3GPP access network where session continuity will be requested at inter-access handover, the UE indicates its capability to support IP address preservation by decorating the NAI at non-3GPP attachment procedure. When network based mobility is supported at the non-3GPP access, the MAG will construct the PBU message as specified for PMIPv6 to enable IP address preservation. The P-GW assigns the IPv4 Home Address and/or IPv6 Home Prefix to the UE in the PBA message. At handover, the same IPv4 Home Address and/or IPv6 Home Prefix is assigned.
When the UE does not support IP preservation, the UE should send the NAI without decoration indicating IP address preservation. Based on the finial IPMS decision, the non-3GPP access may provide client based mobility, or network based mobility. If network based mobility is provided, the MAG creates the PBU as specified for PMIPv6 to indicate that no IP address preservation shall take place. The P-GW performs the Binding Cache entry existence test based on the received PBU and assigns a new IPv4 Home Address and/or IPv6 Home Prefix to the UE in the PBA message.  
3. Conclusion

Solution 1 has a dependence on multi-PDN function supported in non-3GPP network.

Solution 2 does not work in IPv6 access network.

Solution 3 has a dependence on the local access network support of the EAP protocol. It also requires the IPMS decision being transferred to P-GW which may requests extra PMIP extension. 
Solution 4 is recommended. It’s inline with the IETF specifications of the general Mobile IP concept of HA/LMA managing the IP address or home prefix assignment. And this solution does not request any additional indicator from the UE or AAA. 
4. Proposal
This contribution proposes to add a new text based on solution 4 above.
It’s proposed for inclusion in TS 23.402.
*** Proposed Change in TS 23.402 *****
4.1.3.2.1 Using Decorated NAI as UE IPMS indicator in non-3GPP access

NAI decoration should be used as IPMS indication in non-3GPP access. The NAI decoration could be a simple tail added at the username part. The decoration shall follow certain rules to make it recognizable by the EPC. The NAI decoration can be added either by the MAG or by the UE. When it is added by the UE, it will be considered as an explicit UE IPMS indicator. When decoration is added by the access GW, it is based on the finial IPMS decision made by the HSS/AAA.  

At handover from 3GPP to non-3GPP (both optimized and non-optimized) where session continuity is requested, or at initial attachment at non-3GPP access network where session continuity will be requested at inter-access handover, the UE indicates its capability to support IP address preservation by decorating the NAI at non-3GPP attachment procedure. When network based mobility is supported at the non-3GPP access, the MAG will construct the PBU message as specified for PMIPv6 to enable IP address preservation. The P-GW assigns the IPv4 Home Address and/or IPv6 Home Prefix to the UE in the PBA message. At handover, the same IPv4 Home Address and/or IPv6 Home Prefix is assigned.

When the UE does not support IP preservation, the UE should send a NAI that does not indicate IP address preservation capabilities. Based on the finial IPMS decision, the non-3GPP access may provide client based mobility, or network based mobility. If network based mobility is provided, the MAG creates the PBU as specified for PMIPv6 to indicate that no IP address preservation shall take place. The P-GW performs the Binding Cache entry existence test based on the received PBU and assigns a new IPv4 Home Address and/or IPv6 Home Prefix to the UE in the PBA message.  

*** End of Proposed Change in TS 23.402 *****
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