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1. Introduction

Changing the mobility management protocol of a PDN connection from PMIPv6 to DSMIPv6 or vice versa results in various issues (see draft-giaretta-netlmm-mip-interactions-02). For instance, DSMIPv6 Binding Update (BU) messages and PMIPv6 Proxy Binding Update (PBU) messages use incompatible mechanisms for message re-ordering. Hence there is no re-ordering between such messages received consecutively for the same PDN connection and race conditions may occur. This may result in severe packet loss due wrong packet routing at the HA (PDN-GW). This is a part of the PMIPv6-DSMIPv6 interaction problems, which are currently studied and solutions are specified in the IETF as per the charter of the netlmm working group. The IETF is currently considering two possible approaches to solve the PMIPv6-DSMIPv6 interactions problems: 

1. A shared binding cache entry for DSMIPv6 and PMIPv6 registrations, where both mobility management protocols have the same priority or 

2. A separate binding cache entries for DSMIPv6 and PMIPv6 registrations, where the DSMIPv6 binding cache entry has higher priority than the PMIPv6 binding cache entry (i.e., if both DSMIPv6 and PMIPv6 binding cache entries exist, DSMIPv6 is used).

The ongoing study and discussions in the IETF show that both approaches have different impacts and different pros and cons. For instance, 

· The race condition issue mentioned above can be solved with both approaches, but may require protocol changes and may result in different handover latencies. In the shared binding cache entry, the HA can send a binding revocation indication (BRI) message (draft-ietf-mext-binding-revocation-00.txt) to trigger a re-registration and resolve the race condition. This is only necessary if PBU and BU are received at the HA within a particular very short timeframe. In the separate binding cache entry approach, priotizing the DSMIPv6 binding cache entry over the PMIPv6 binding cache entry and a BU de-registration always sent by the UE when changing to PMIPv6 can resolve the race condition. However, sending a BU de-registration is not mandatory in RFC3775 and hence this solution is not guaranteed to work for all DSMIPv6 implementations.

· The foreign to home link handover latency may be lower in the shared binding cache entry approach, since the HA can start delivering the data packets to the UE just after the PBU is received at the HA. In the separate binding cache entry approach, the HA can deliver the packets only after the BU de-registration is received over the established PMIPv6 tunnel. 

Although there is no decision yet in the IETF, which approach is to be specified, it was agreed at last IETF netlmm meeting that a decision will be done soon after further study and discussions on the mailing list. The current candidate draft for the netlmm WG document on PMIPv6-DSMIPv6 interactions specifies the shared binding cache entry approach (see draft-giaretta-netlmm-mip-interactions-02).

At CT1#54 meeting, a sentence was added to section 5.2.3.3 that says that the HA shall create a new proxy registration binding cache entry separate from the existing DSMIPv6 binding cache entry when it receives a PBU after a DSMIPv6 BU. This sentence clearly represents the separate binding cache entry approach and excludes the shared binding cache entry approach. However, there was no discussion or study in CT1 about the impacts, pros, and cons of both approaches.

CT1 should not exclude one of the two approaches without studying and discussing the impacts, advantages and drawbacks of both approaches. It may also make sense to wait for the decision in the IETF and adapt the corresponding IETF specification or at least consider the outcome of the discussions in the IETF.

Furthermore, the text only imcompletely specifies the PMIPv6-DSMIPv6 interaction. For instance, the behaviour of the HA when receiving a BU after a PBU for the handover from home link to foreign link is not specified.

2. Reason for Change

The text added to section 5.2.3.3 at CT1#54 meeting excludes at least one approach to solve the PMIPv6-DSMIPv6 interaction. CT1 should not exclude one approach without studying and discussing the impacts and pros and cons of possible approaches. Furthermore, the IETF is currently studying and specifying PMIPv6-DSMIPv6 interaction as per the charter of the netlmm working group and has not yet decided on one of the possible approaches. It may be wise to wait for the decision of the IETF netlmm WG, which is expected very soon.

3. Conclusions

CT1 should not exclude one approach without studying and discussing the impacts and pros and cons of possible approaches to solve the PMIPv6-DSMIPv6 interaction problems. Hence, the PDN-GW behaviour in case of PMIPv6-DSMIPv6 interaction, which was incompletely specified at last CT1 meeting, should be set to FFS. The ongoing discussions and specification for PMIPv6-DSMIPv6 interaction in the IETF netlmm WG should be considered.

4. Proposal

It is proposed to further study the impacts and pros and cons of the possible behaviours of the HA when receiving a DSMIPv6 BU after a PMIPv6 PBU or vice versa. This impacts both the handover from home link to foreign link as well as from foreign link to home link. 

It is further proposed to consider the outcome of the ongoing discussions and specification for PMIPv6-DSMIPv6 interaction in the IETF netlmm WG.

* * * First Change * * * *

5.2.3.1
Handover from home link to a foreign link

In case of UE handover from home link to foreign link, the HA shall support the initial registrstion procedure as specified in subclause 5.1.3.

The error codes used in the Binding Acknowledgement are the same as specified in subclause 5.1.3.2.

Editor’s Note: If the HA also performs LMA functionality and a Binding Update is received by the HA after a Proxy Binding Update, it is FFS whether a) the proxy registration binding cache entry shall be updated according to the received Binding Update or b) the proxy registration binding cache entry shall not be modified and a new binding cache entry for the DSMIPv6 registration shall be created.
* * * End of Change * * * *

* * * First Change * * * *

5.2.3.3

Handover from a foreign link to a home link

If the Lifetime field in the Binding Update is set to 0, the HA shall process the message based on IETF RFC 3775 [6], removing the associated binding cache entry and sending the Binding Acknowledge message with the Status field set to 0 (Binding Update accepted). 
Editor’s Note: If the HA also performs LMA functionality and before the de-registration Binding Update a Proxy Binding Update is received by the HA as defined in 3GPP TS 29.275 [25], it is FFS whether a) the DSMIPv6 binding cache entry shall be updated according to the received Proxy Binding Update or b) the DSMIPv6 binding cache entry shall not be modified and a new binding cache entry for the proxy registration shall be created. In any case, the de-registration Binding Update shall not remove a binding cache entry of a proxy registration.
If the HA performs also GTP termination functionality, the DSMIPv6 shall not be modified based on GTP messages and downlink packets shall be processed by the HA based on the DSMIPv6 binding cache entry. Optionally, if the HA decides to explicitly remove the DSMIPv6 binding cache entry without waiting for the de-registration Binding Update from the UE, the HA shall send a Binding Revocation Indication message as specified in subclause 5.4.3.1. The error codes used in the Binding Acknowledgement are the same as specified in subclause 5.1.3.2.

* * * End of Change * * * *

