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Abstract of the contribution:

This contribution provides a proposal for an energy efficient deployment with related system enhancements for remote deployments of MMEs.
5.x Scenario x: Remote or centralised deployment of MMEs

5.x.1 Scenario description
The current SAE architecture and procedures separate the S1 interface into an interface to the MME and another to the Serving GW. For every transition of a UE between idle and active involving the user plane there is signalling between eNB, MME and SGW. This signalling model requires also special precautions to avoid issues caused by race conditions. Further the E-UTRAN does not have a state comparable to UTRAN’s URA_PCH. So there may be heavy signalling traffic caused just by Service Request procedures. A centralised deployment of MMEs, i.e. remote from SGW and eNB, may cause heavy signalling via long distance connections. A remote MME has then also some impact on the idle to active transition time, which is intended to be short.

A more energy efficient deployment scenario as described here avoids involving the MME in most Service Request procedures. For this the S1-MME is routed via the SGW. The SGW stores additional information to serve Service Requests without always involving the MME.
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Figure x: EE deployment for Remote MME
5.x.2 System enhancements

The deployment may be enabled without RAN impact. The eNBs are configured to route the S1-MME to one or more Serving GWs, which the eNBs consider as MMEs. The Serving GW provides the S1-MME lower layers and the logic to serve the Service Requests using data that the MME provided. Other messages the SGW routes between eNB and MME and the MME executes that procedures.
5.x.3 Evaluation

The probably most frequently used procedure, the Service Request procedure, is performed directly between eNB and SGW. It reduces the amount of signalling and avoids also the earlier race condition. The MME is no more involved in those procedures. This reduces processing needs and improves the situation for allocating the MME remote from eNBs and Serving GW as the signalling traffic and the timing requirements reduce. The advantages of centralising MMEs or deploying at more energy efficient locations are less degraded by the currently defined heavy signalling for the MME.

As the approach enables the Serving GW to serve the UE without involving the MME it can further evolve to support MME recovery or failover or to offload an MME for switching off or entering power saving states.
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