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especially SIP servers, perform better if they are executed in a VM with a limited number of CPU cores (e.g., 2 or 3 CPU cores), 

and scalability is efficiently obtained by deploying multiple VMs on the same physical server, each one hosting a replica of the 

AS. In this deployment, the entry point of all SIP signaling messages in the MBSC-SS is a SIP proxy load balancer, in charge of 

dispatching SIP messages among AS replicas. This task can be easily accomplished by using a SIP proxy such as SIP Express 

Router (SER), which can provide high throughput also on low end hardware [33]. In addition, it can also act as a SIP registrar 

during the registration phase of the service [33]. 
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Fig. 12. Aggregate signaling overhead in kbit/s with NBS=200, Np=20, IGMPT1=125s, IGMPT2=1250s and Rt=3600s. 

 

In a cluster scenario, like the one shown in Fig. 13, the session-oriented nature of SIP has important implications for load 

balancing. In a typical VoIP scenario, all transactions relevant to the same call must be routed to the same server; otherwise, the 

server will not recognize the call. Session-aware request assignment (SARA) is the process through which a system allocates 

requests to servers such that sessions are properly recognized by that server, and subsequent requests, corresponding to the same 

session, are allocated to the same server [37]. In our case, in which no SIP INVITEs are used, there is no need of complex 

algorithms. On the contrary, a simple static approach to load-balancing (such as a call-id hash algorithm [37]) is enough to 

ensure that messages with the same call-id, hence belonging to the same MBS service transaction (as defined in 5.1), are routed 

to the same server within the cluster. In addition, when the MBS service transaction (e.g., the Join procedure) is completed, in 


