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Abstract of the contribution: provides some considerations about potential systems enhancements and provides evaluations for the energy efficient deployment scenario of pooled MMEs.
Discussion
Two potential enhancements, one SGW based and one RAN based, are discussion. Under evaluations it is considered what is feasible or already available for deployments and what enhancements might be done or what would be needed for enabling not yet supported deployments. Additions for the evaluation clauses of TS 23.866 are proposed as below.

Further, it is proposed to delete the editor’s note as more general traffic models or assumptions are not needed for deployment scenarios that were considered so far.
Proposal
5.1
Scenario: Pooled deployment of MMEs

5.1.1
Scenario description
The separation into user and control plane network entities enables separate deployments of those network entities. In the scenario described here the user plane network entities are deployed more distributed, i.e. topologically closer to the RAN to optimise the routing and reduce the required transmission resources. The control plane network entities MME are deployed as a pool of MMEs to take advantage from the pooling effects, like better scaling or possibilities to distribute traffic between different nodes.

A drawback of that pooled deployment of MMEs is that some considerable signalling traffic may occur between eNBs, S-GWs and MMEs. In contrast to the transmission resource gains in the user plane this increases transmission efforts for the control plane as the user plane nodes and the MMEs are deployed at topologically different locations.

Traffic model for Service Request procedures


An interesting procedure of that deployment scenario is the Service Request procedure due to its high rate. The following estimation characterises the required signalling capacity and performance. For this estimation an MME with 1 Mio subscriber capacity is assumed. As a rough estimation it is assumed that only 50 % of the MME’s subscriber capacity is used by attached and active UE. Assuming just 50 % compensates for some percentage of active UEs with lower activity or that some of the Service Requests are initiated for other purposes than just changing to active state. With this compensation it is assumed that each active UE generates a rate of 20 Service Requests per busy hour.

With 20 Service Requests per busy hour and user and 0.5 Mio active users that MME would have 10 Mio Service Requests per busy hour. These are around 2800 Service Request procedures per second. The UE Initiated Service Request procedure has 5 messages belonging to 3 messaging events, i.e. there are about 8400 Service Request related messaging events per second for that MME during a busy hour.

With about 50 octets per signalling message it is about 4.2 Mbit/s each for S1-MME and S11, together 8.4 Mbit/s of signalling traffic for idle to active transition of UEs between eNB or SGW and the pooled MME.

It is FFS whether the assumed 20 Service Requests per UE and busy hour imply usage of URA_PCH.

5.1.2
System enhancements

Enhancements may need to be considered to diminish the signalling traffic drawbacks of the pooled deployment of MMEs.
A potential system enhancement is to enable the SGW for handling Service Request procedures without always involving the MME, which may be done as typically all parameters from the earlier S1 connection apply also for the subsequent Service Request. The SGW may store that parameters for handling subsequent Service Requests without involving the MME. Thereby the signalling traffic estimated in the traffic model above may be reduced. For this the SGW needs additional functionality to store parameters required for establishing the S1 connection. More evaluations or also study by SA3 is required when the SGW needs to be enabled to manage security parameters. This because any idle to active transaction includes some security procedures.

Another possible solution is to enhance the handling of the connected mode by the RAN, basically to extend the connection time and reduce signalling traffic thereby. Such approaches are under discussion in RAN groups.
5.1.3
Evaluation

The pooled deployment of MMEs is supported by already defined standards. Any potential optimisations for reducing the signalling traffic, that may run long distance with such deployments, need further study are or are under study for other work items.
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