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Local switching with an IP-based A interface
1.
Introduction
In a mobile radio network like GERAN every CS call needs to go through the core network. This is valid for both the signalling and the user plane data flow and applies also in case the user originating the call and the user terminating the call are connected to BTS’s controlled by the same BSC, i.e. also for local calls inside one BSS. This is needed because when a mobile station originates the call, the BSC has no information about the identity of the called party, and whether it is located in the same BSS area or not. The call is always controlled by the MSC that also establishes a circuit (identified by a Circuit Identity Code – CIC) towards the BSS where the call is originated and another circuit (with another CIC) towards the BSS where the call is terminated. In case the calling and the called parties belong to the same BSS, two circuits are established between the BSS and the MSC, as in Figure 1.
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Figure 1. Local Call with switching in the MSC (MGW).
Local switching refers to the possibility to exclude the MSC from the user plane data flow (or exclude the MGW, when the MSC functionalities are split into a MSC Server and a MGW) whenever a CS call involves two mobile stations served by the same BSS, and rely on the BSC for switching the CS call through to the target cell. One obvious benefit of this approach is that establishing two connections in the A interface user plane could be avoided and a lot of bandwidth could be saved. 
As already described, local switching is currently not allowed by the GERAN specifications
 because, even after the call is established by the MSC, the BSC has no information to correlate “who is talking to whom”. Another issue is that even if the BSC had the information, the circuits towards the MSC (MGW) would already be established and could not be released. 
2.
Enabling Local switching in GERAN networks
The definition of an IP-based A interface could also be used to enable local switching of CS calls in GERAN.
With any A over IP solution, user plane circuits between the MSC (MGW) and the BSC are replaced with IP connections (i.e. with a pair of IP addresses and UDP ports) and consequently CICs can be replaced with identifiers of the IP connection (e.g. with “A over IP Call Instance Codes”) or, equivalently, with identifiers of the signalling connection associated to the it (e.g. with “A over IP Signalling Connection Identifiers”).

With most of the A over IP proposals suggested so far it is possible to use compressed codecs over the A interface and therefore reduce the amount of needed bandwidth on such interface. However, only allowing local switching in the BSS would make it possible, for local CS calls, to bring down to zero the needed bandwidth on the A interface. Moreover, if local switching were enabled, also the end to end delay could be heavily reduced because the transmission path would be shortened (it is not necessary to go back and forth to the MGW).

In principle, local switching in GERAN networks with an IP-based A interface could be enabled by the addition of an optional information element containing “Other party information” to the messages that establish a new IP connection between the MSC (MGW) and the BSC. The messages where the optional field needs to be added are at least the ASSIGNMENT REQUEST (for call setup) and the HANDOVER REQUEST messages (for incoming inter-BSS handovers).

The “Other party information” information element would only be included by the MSC (or MSC Server) in the messages that establish a new IP connection with a given BSS when it knows that such IP connection is meant to terminate a local CS call, i.e. a CS call for which another IP connection has already been established by the MSC (MSC Server) towards the same BSS. 
On the other hand, it will always be possible for the MSC not to include the “Other party information” and then prevent local switching at the BSS, e.g. whenever the CS calls need anyway to go through the core network. For example this is the case of an MS to MS data call that needs to go through the IWF, or the case when Lawful Interception of a voice call needs to be performed.
The “Other party information” could consist in one of the following information elements:
· the “A over IP Call Instance Code” (or, equivalently, “A over IP Signalling Connection Identifiers”) of the IP connection of the “other party” or
· the IP address and UDP port of the IP connection of the “other party”.
When the messages establishing the new IP connection are received and acknowledged by the BSS, the BSS would be able to correlate the two IP connections and then optionally decide to put them in direct communication to perform local switching, i.e. exclude the MSC (MGW) from the user plane data flow, as in Figure 2. The two IP connections towards the MSC don’t have to be released. Simply the MSC (MGW) shall not expect to receive data through them. Of course the MSC (MSC Server) would continue to be involved in the signaling path.
Note1: the exact time instant – and the procedures to identify it at the BSS - when user plane data flow towards the MGW can be suspended are FFS (for a new call establishment, in principle this should only happen after the alerting phase, when the call is finally connected)
Note2: the handling of IN Services/ Supplementary Services (conference call, call waiting, etc.) is completely FFS.
The user plane data flow towards the MSC (or MGW) would be restarted by the BSC when one of the involved IP connections is released by the MSC, e.g. when an outgoing inter-BSS handover is performed for a mobile station moving out of the BSS area.
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Figure 2. Local Call with local switching in the BSC.

3.
Conclusion

A possible method to allow local switching in GERAN networks adopting an “A over IP” interface has been presented. In principle this proposal could be applicable to the different A over IP solutions already described in the Feasibility Study. However, this is seen as interesting only for the target solution #3 in the TR (when transcoding resources are kept in the BSS). For the target solution #2 in the TR (TC removed from the BSS), either TrFO is always used for local calls or, whenever transcoding is needed, local switching operation is not possible and the MGW has to be included in the user plane data path.
It is proposed to discuss whether there is an interest to support local switching in GERAN networks, in particular in relation to the “A over IP” Study Item. In case, it is suggested to include the corresponding preliminary description (i.e. Section 2 of the present document) into the Technical Report.
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� Local switching is possible in proprietary implementations, where MSC/HLR functionalities are moved/duplicated in the BSS
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