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Abstract of the contribution:

This contribution shows the potential of handling signalling messages common to several UEs in bulk as an approach to tackle signalling congestion in the network. The paper takes the example of location update requests towards HSS.


Discussion
In network failure scenarios of individual entities (scenario 3 in 4.1 of TR 23.843), a large number of UEs can be subject to service interruption. In the recovery phase of the network node, all affected UEs need to be addressed individually, which could result in congestion due to the large amount of signalling messages at the same time. 
Bulk signalling offers an opportunity to save network resources by aggregating signalling to the same destination node for a set of UEs in which the message content itself is similar. Messages from UEs to the network could be aggregated already in the RAN or in the CN and propagated to relevant NW nodes as an aggregate; in the other direction also messages from the network could be aggregated in the core network at or close to the sending entity.

Examples of procedures suitable for bulk signaling are the attach procedure, the tracking area update procedure, the detach procedure, and the network initiated bearer modification procedure. Paths in the control plane potentially suitable for aggreated signaling are shown in Figure 1. As shown in the same figure, bulk signalling can be handled by different control protocols, such as S1AP, Diameter and GTP-C.


Figure 1: Paths n the control plane suitable for bulk signalling

In case of bulk signaling, the node that is handling signaling in bulk can hold back the signaling messages 1) for a pre-defined timeout; 2) till a number of signalling messages arrive; or 3) a combination of the two. For this purpose, an aggregating node needs to determine the time during which the signalling is to be aggregated or the number of signalling messages to be aggregated, identify the packets, and aggregate the individual signalling messages. The bulk receiving nodes need to be able to read/process bulk signalling messages, and (when required) send back a response to bulk signalling message.
As an example, in case of a TAU procedure, MME may hold back the Update Location requests towards the HSS in order to aggregate several signalling messages towards the HSS. Using this specific example, we explain the gain of the above-mentioned bulk signalling handling for the network. As defined in TS 29.272, the following are the relevant information elements in Update Location request message (M…Mandatory, O…Optional, C…Conditional):

· IMSI (M)

· Supported Features (O)

· Terminal Information (O)

· ULR Flags (M) 

· Visited PLMN Id M (M)

· RAT Type (M)

Only IMSI and Terminal Information will differ between the many requests to be handled; this means that the message contents can be compacted considerably. Moreover, the effort of parsing the parameters of many messages is also reduced to a minimum, which shall reduce by some factor the time spent for location updates. Accordingly, signalling efficiency can be improved even if all IEs for the many original signalling messages would differ, just by avoiding the processing of multiple messages (e.g. every message must be acknowledged, i.e. protocol state needs to be kept for some time) and by more efficient parsing. 

Conclusion

Bulk signaling reduces the overall amount of signaling and can offer opportunities to reduce or prevent overload situations in the network in different CNO scenarios. In an accompanying P-CR, S2-105602, we propose adding Bulk Signaling Handling as a new option to the solution space. 
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