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Abstract of the contribution:

This contribution discusses the growing traffic generated by smart or feature phones. Based on traffic that is measured for some types of mobile phones a traffic model is provided showing specifically the traffic from Service Request procedures as relevant for the Pooled Deployment of MMEs.

1. Discussion
Conventional mobile phones get more and more replaced by smart or feature phones. Smart or feature phones often run continuously a number of applications that may initiate data transfer also without user interaction. This application behaviour results in considerably more attempts to re-establish the signalling connection by smart/feature phones compared to other phones/users. Figure 1 shows statistics from operational networks per Simultaneously Attached User (SAU) during a busy hour (BH). The average number of the signalling transactions was 22 in one busy hour end of last year (Figure 1a). Therein 75% percent of the signalling traffic comes from connection management including 38% Service Requests per SAU as shown in figure 1b.
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Figure 1: Signalling traffic statistics
Although there is a difference in the amount of the Service Request signalling for different types of smart/feature, compared with normal mobile phones the rate of Service Request procedures is quite high. Figure 2 shows some measured average amount of Service Request procedures for a few representative models of mobile phones. There are two smart/feature phone models with about 10 and two others with around 20 Service Requests per busy hour. This is about six or seven times as much as generated by a normal mobile phone that is added for comparison. The shown normal phone has a Service Request rate of less than 5 times per user during a busy hour. The data in figure 2 are measured around mid of 2010.
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Figure 2: Service Requests per user during busy hour 
The statistics are from mid/end of last year. The penetration of smart/feature phones continues to increase and likely also the amount of active applications on such phones. From these statistics and considerations it can be assumed that a Pooled deployment of MMEs may have to cope with some considerable Service Request signalling traffic between eNBs, S-GWs and MMEs. It causes increased transmission efforts for the control plane as the user plane nodes and the MMEs are deployed at topologically different locations. The statistics may explain the interest to optimize the Service Request Procedure for reducing the amount or required signalling capacity and processing.
2. Signalling traffic estimation

To get an idea about the required signalling and processing capacity for the deployment scenario of pooled MMEs some estimation is performed. 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 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 rather delay intolerant traffic between eNB or SGW and the distant MME.
3. Proposal

Based on the above considerations, it is proposed to add some signalling traffic estimation for the Service Request procedure to the scenario of Pooled deployment of MMEs.
start of changes

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.

The most 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 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 rather delay intolerant traffic between eNB or SGW and the distant MME.

end of changes
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