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Abstract of the contribution: this contribution attempts to identify the need of exchange of information between MME and UPE, in the direction of allowing for a separation between user plane and control plane in the evolved system by means of an open interface.

Introduction

One of the open issues in LTE/SAE is the whether MME and UPE are separate logical entities connected by an open MME-UPE interface.  This contribution looks at the level of interaction between MME and UPE and attempts to identify ways to reduce the interaction and to optimize it, for instance to allow for fast data session set up, when the 2 logical entities are separate. Real time interaction (interactions that hold up continuation of the UE procedure thereby impacting call set up time) and non real time interaction (interactions that can happen in the background without holding up continuation of the UE procedure thereby not impacting call set up time) requirements are also discussed.

Discussion

In this discussion we assume MME and UPE as separate logical entities, and we analyze the required level of interaction. 

1. When a user attaches for the first time, an MME is chosen.  As a default session is initiated when a user attaches, a UPE is chosen for that default sessions. An association is formed between MME and UPE for this UE and is retained until the user detaches.  On detach, only the MME retains UE context and UPE resources are released. This is a real time interaction but call set up time for a first time attach can be considered less critical.

2. NAS messages go directly from e-NodeB to MME. UPE is not involved and is not required to mediate between e-nodeB and MME in NAS signalling handling.

3. There is minimal interaction between MME and UPE for Handover.  HO procedure is handled primarily as a backward handover between e-NodeBs. The UPE is informed after the HO for a path switch.  At this time as an asynchronous event, the MME needs to be updated with the cell id of the UE.  This is required for MME to control the access restrictions of the UE. So, if the e-nodeB signals the path switch directly to the UPE to make HO faster, the UPE needs to pass the Cell-ID to the MME. This is not a real time interaction.

4. Transition to Idle: The MME and UPE both need to be aware about the transition to idle. So, this information needs to be synchronized between UPE and MME. The MME then stores the last known location of the UE, which gets updated while the UE generates idle mode location update signalling.  There is no need to pass the updated location information to UPE while the UE remains in idle mode. This is not a real time interaction.

5. Paging: When data arrives at the UPE for a UE in idle state, the UPE requests the MME to page the UE. This may be a time critical interaction to avoid long delays for the UE to receive data. However, some latency must be expected for this transaction.

6. Transition from Idle to active: It is expected that the UE message will go directly to the UPE (this topic is still under discussion) and it is a bearer set up message linked to the transition from idle to active mode.  The UPE can then update offline the MME about the transition to active. This is not a real time interaction.

7. Idle mode location updates: These signalling can go directly to the MME. No need any signalling over MME-UPE interface identified as discussed earlier. Also, this imposes no real time interaction.

8. Session set up: the user plane can be setup between UPE and e-NodeB.  The MME may need to be informed to check the user subscription profile (e.g. to identify the default level of QoS). It may also be that this check is not needed at the MME, but be based on AAA at UPE and at the IASA. This may be a real time interaction to reduce set up latency if the commit of resources waits on completion of the checks (however, resources may be allowed while the checks are made, to speed up set up and reduce real time interaction requirements).

9. Change in QoS: for UE initiated changes, this is the same as session set up, however interaction with a PCRF may also be implied. This may be a real time interaction to reduce QoS change latency if the commit of resources waits on completion of the checks (however, resources may be allowed while the checks are made, to speed up changes and reduce real time interaction requirements).

10. Detach: MME informs the UPE to tear down the sessions.  This is not time critical.

11. Security: Security involves the biggest interaction between MME and UPE. 

a. At first when security context is established, the MME must inform the UPE about start of security, provide security keys. 

b. UE security capability and algorithm negotiation: Unless this is done directly between UPE and UE, this could involve multiple messaging. These messages are dependent then on the exact nature of the capabilities that need negotiation.

c. Start value negotiation: This is best done directly between UPE and UE without involving the MME.

d. Change of keys: New keys should be provided to UPE.  After that the exact time for change of key should be negotiated between UPE and UE.

e. No requirement has been identified to stop encryption once it is started.

These interactions are not real-time, but they need to happen quickly.

12. Inter-system HO to UMTS can have real time interaction between the MME and UPE.  Details of inter-system HO procedure are still being discussed. However, it is likely that the bulk of the latency will be due to interaction between SGSN and MME/UPE, rather than to MME/UPE interaction.

Conclusion

All the signalling between MME and UPE (based on current status of the work in progress) can be considered non-real time. As such, the separation between UPE and MME appears to be viable without impacting on performance. It is proposed that it is agreed in principle that MME and UPE can be separate and that the interface between them will be specified to allow for the separation while allowing for multivendor interoperability.
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