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1. Background
In TS 29.275 release 8, the PMIP control plane protocol stack is specified based on IETF PMIP draft"IPv4 Support for Proxy Mobile IPv6", draft-ietf-netlmm-pmip6-ipv4-support-17. This IETF draft has been updated into RFC5844 in 2010 May. IETF has updated the PMIP control plane protocol stack in RFC5844 which has been used as baseline of TS 29.275 Release9/onward. As discussed and agreed in the last CT4 meeting, the PMIP control plane protocol stack in TS 29.275 Release9/onward has to be updated based on RFC5844. However this update of the PMIP control plane protocol stack is non-backward compatible. To avoid PMIP communication problems, a migration solution may be needed.

The discussion paper presents a few possible solutions for the migration. 
2. Considerations
As discussed in another DP “Discussion on Migration path of PMIP protocol stack issue”, Alternative 2 is very possible as it provides a smooth migration path. With this alternative, there is no need to add any extra indicator for GW selection. But a new indicator may be needed to inform the dual stack MAG (supporting both RFC based and draft based PMIP version) when applies PMIP control plane over an IPv4 transport network with a peer PMIP (LMA) node at very first time. 

In both roaming in and roaming out use case, to avoid interworking and mobility issue, only the dual stack PMIPv6 node (supporting both RFC based and draft based PMIP version) can be used for communication with a roaming partner network.

To avoid any UE impacts and non-3GPP radio access impacts, the non-3GPP access MAGs must be upgraded to dual stack based PMIP version before adding any RFC based PGW in the EPC network. Only the dual stack non-3GPP access MAGs (supporting both RFC based and draft based PMIP version) can be used for communication with a roaming partner network
Therefore considering all conclusions above, only the dual stack PMIPv6 node (supporting both RFC based and draft based PMIP versions) shall be taken into consideration when discussing the migration solutions. A new indicator may be needed to help the dual stack MAG (supporting both RFC based and draft based PMIP version) when applies PMIP control plane over an IPv4 transport network with a peer PMIP (LMA) node at very first time.

Furthermore, the draft based PMIP control plane will not be maintained by CT4 forever. It was agreed in last meeting that the draft based PMIP control plane shall be removed at some point. The migration solution may be needed. If it is needed, it is a temperate solution to help a draft based PMIP network migrate to RFC based PMIP network smoothly. Therefore the solution shall not have too many impacts on the existing specifications.

3 Solutions

The following solutions are based on the assumption that alternative 2 is the possible migration path.

3.1 Local configuration at MAG
Local configuration is always the easiest and cheapest solution.

In a migrating network, the MAG2 shall be configured with draft version enabled in step 1, and with RFC version enabled in step 2. Alternatively, this configuration can be saved in DNS server. But it is going to require DNS renaming globally and adding extra functions in MME.

In roaming case, the configuration can be a little bit complicated. The MAG may have to be configured with the roaming partner’s LMA IP address range in order to know which PMIP revision control plane shall be used. 
The only extra cost from this solution is network management for re-configuration.

3.2 Adding a new DNS PMIP naming

It is possible to add a new DNS PMIP protocol name. 

· First, adding the new PMIP DNS name globally, including all operators. Upgrade the DNS paring function in all nodes (e.g. MME) at the same time accordingly. If considering ePDG selection function as specified in subclause 4.5.4 in TS23.402, the internet DNS service may be impacted, i.e. the UE must select a dual stack ePDG in order to let it communicate with a potential PMIP draft based PGW.
· Second, adding new GTP indicator for MME to inform SGW which PMIP version shall be applied. This indicator shall be per PDN connection based if we take multiple PDN connections and local break out into consideration and it should also be transferred during mobility procedures.
· Once all MME has been upgraded, the PMIP node migration can be started in two steps: 
· Adding new dual stack node; 
· Later on, adding RFC based node once the draft based node is completed removed/upgraded.

The benefit from this solution is that it may cover all migration scenarios. 

But this solution also has some drawbacks:

· Redundant indicators: as described above, the new indicator has to be defined as per PDN connection based. However, a PMIP node only needs to know the peer node protocol stack version before the very first communication. After the first signaling communication with the peer node, the PMIP node already has the peer node PMIP protocol stack version. Therefore the subsequent received indicators become redundant and may require error handling in the specifications.
· DNS impacts globally: as described above, the migration solution is based on the pre-condition of adding the new PMIP DNS name globally, including all operators. It also has impacts on the DNS paring function in multiple network elements, e.g. MME, HSGW, ePDG, etc.
· Multiple interface impacts: in order to have a completed solution, mobility and roaming must be taken into consideration. There are impacts on multiple non-PMIP nodes over multiple non-PMIP interfaces. Unless we can limit the scope of the migration solution, the following multiple interface impacts cannot be avoided:
· At E-UTRAN initial and handover attach with PMIP-based S5/S8 procedures, the S11 GTP shall be updated with PMIP version indicator. The indicator is used to inform the SGW which PMIP version shall be used when sending PMIP messages over S5/S8 with the selected PGW. 
· At GERAN/UTRAN initial and handover attach with PMIP-based S5/S8 procedures, the S4 GTP shall be updated with PMIP version indicator. The indicator is used to inform the SGW which PMIP version shall be used when sending PMIP messages over S5/S8 with the selected PGW. 

· At PMIP-based chained case procedures, the S2a/S2b PMIP protocol shall be updated with PMIP version indicator. The indicator is used to inform the SGW which PMIP version shall be used when sending PMIP messages over S5/S8 with the selected PGW. 

· At E-UTRAN mobility procedure, the PGW PMIP version shall be forwarded as part of the UE context. S10 GTP shall be updated to include this PGW PMIP version information. This PGW PMIP version information shall be used by the target MME at SGW reselection and it shall be sent to the target SGW over S11 GTP. 
· At optimized HO with eHRPD access, the PGW PMIP version shall be forwarded to the target HSGW over S101 interface. It shall be used by the target HSGW when sending PMIP messages over S2a PMIP with the selected PGW.

· At non-optimized HO, as there is no context transfer between 3GPP access and non-3GPP access, the HSS/AAA interface has to be used to forward this PGW PMIP version info between accesses. The SWm/STa/SWd shall be updated.

· UE should be capable to select a dual stack supported PMIP ePDG when it access from non-3GPP. 

3.3 PMIP self-detection
As the fact that it is possible to support both protocol stacks in the same PMIP node simultaneously. And with migration alternative 2, in all migration scenarios only the dual stack MAG needs an indicator of the peer node PMIP protocol stack version. And it only needs the indicator before the very first communication with a LMA. 

Therefore there is a possibility for dual stack PMIP node to detect the peer node by using PMIP message. The following is the proposed text into section 6.1 of TS 29.275:

Before the very first communication with a peer node, a PMIPv6 node (MAG), which supports both PMIPv6 control plane A and C over an IPv4 transport network, shall send the first PMIPv6 message in two formats, one using control plane A and another using control plane C. The first PMIPv6 message used for PMIPv6 peer node detection can be either a PBU message as specified in subclause 5 or a Heartbeat message as specified in subclause 6. If the receiving node (LMA) supports only one of the PMIPv6 control planes over IPv4, it shall response using the supported control plane. If the receiving node (LMA) supports both PMIPv6 control plane A and C, it responses using control plane A only. If the response message is received with both PMIPv6 control plane A and C from the same peer PMIPv6 node (LMA), only the response message in PMIPv6 control plane A shall be taken into consideration. Once the peer node PMIPv6 version is detected, all subsequent PMIPv6 messages with the same peer node shall be sent by using the same PMIPv6 control plane.

This solution requests a specific message handling at both MAG and LMA if both PMIP versions are supported and enabled at the same time. But the specific message handling is only needed at the very first message round-trip between the peer nodes. Once the peer node PMIP version is detected, the PMIP node needs to remember it and using the same PMIP control plane for the subsequent PMIP communication with the same peer node. Therefore there is no impact on any subsequent PMIP communication between the PMIP peer nodes.
The solution covers all migration scenarios. And it has the only impact on the migrated PMIP nodes which supports both draft version and RFC version PMIP protocol stack. There is no impact on any PMIP nodes which only support one PMIP version. The solution also has no impacts on any non-PMIP nodes or interfaces. 

4. Recommendation
As discussed above, the draft based PMIP control plane will not be maintained by CT4 forever. The migration solution is a temperate solution and shall not have too many impacts on the existing specifications. Therefore the PMIP self-detection solution is recommended. 






















































