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1	Introduction
In [1] a new study item has been agreed to discuss the enhancements required in a WCDMA network for small data devices. Such devices typically are characterized by low volume data transmit and receive, low power consumption requirements, capable of operating at extended coverage and exhibit a wide variance of delay tolerance (typically from a transmission/reception every few minutes to several hours or even days). One of the purposes of the SI is to explore signalling optimizations to improve the control plane signalling overhead before initiating small data transmissions.
In this contribution we propose some signalling enhancements during the small data bearer establishment process.  
2	Data bearer establishment procedure
If we consider a typical device in the IDLE state that is moved to the CONNECTED mode because of outgoing or incoming data, then one can see a noticeable amount of messages exchanged between a UE and RNC. In a HSPA network, before a UE can start sending the first data packet in the uplink the following procedures must be completed with the packet core. Figure 1 describes each procedure in a separate colour (see TS 23.060) to make it easy to identify the main phases of a data connection.
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Figure 1: RRC signalling when accessing from IDLE
The phases may be roughly grouped into the following portions:
Phase 1: The Attach initiation comprising of the RRC connection and NAS signalling connection establishment followed by the Initial Direct Transfer message.
Phase 2: GPRS attach to transition the UE from PMM DETACHED state so that the network knows the UE on a routing area (consisting of a phase where the UE is authenticated).
Phase 3: Activate PDP Context Request procedure to activate a PDP context and setup a RAB at an end to end.
The RAB establishment takes a few seconds from the time the UE starts from IDLE. As illustrated in Figure 1. Before RNC can issue the RADIO BEARER SETUP message, there are quite many messages exchanged between a UE, RNC, and other core network nodes. 
Typical size of a MTC data transfer is known to be around 100 bytes or so (for power, water meters the data maybe less than 20 bytes). Thus, to transfer relatively small amount of user plan data, the control plane has to exchange a number of messages causing a noticeable signalling overhead. If the network can speed up this phase, then it can have a positive impact on the resulting end user experience.
Any optimization in signalling would improve the performance for smartphone type of traffic as well.

3	Procedural improvements
Figure 2 shows one example of a possible shortening of this procedure.
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Figure 2: An example of a shortened procedure
One of the mechanisms to optimize the procedure is to execute attach and PDP context activation in the same transaction. The changes in the messages are indicated in RED to illustrate one possible example of how the combining improves the overall procedure execution time by reducing the number of messages.
In Figure 3 we show how the proposal improves the number of signalling messages exchanged.
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Figure 3: Improvements (compared to Figure 1)
Note 1: The changes in red indicate the new proposed message extensions
Note 2: The shortened procedure shows the amount of reduced signalling compared to the Attach Complete and the PDP Context Activation sequence from Figure 1.
In Figure 3, a default RAB (for small data transfer devices) is established by signalling a combined Attach and Activate PDP Context Request in the Initial Direct Transfer message. 
As can be seen from Figure 3 the overall transaction looks much shorter now compared to the Attach preparation, Authentication, Attach completion and Activate PDP context Activation sub-procedures.
4	Conclusion
In this contribution we have demonstrated one possible set of signalling improvements which could be applied for small data transfer capable devices. Even though these enhancements require protocol message changes at the UE, RAN and CN nodes, these types of improvements will help in improving the capacity of the HSPA network and also will improve UE battery life for even regular mobile devices.
Proposal 1: Consider the solution identified for the signalling reduction mechanism.
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