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Abstract of the contribution:

This paper intends to clarify that optimization for MM procedure is also needed for Offline Small Data Feature. The existing key issue is modified and a new solution is proposed.
1 Discussion

As described in TR 23.888 clause 5.5, MTC Devices with Offline Small Data infrequently send or receive small amount of data, and may detach from the network when not transmitting data. For simplicity, MTC Devices of this kind maintain two states: online and offline. The state transition model can be illustrated as figure 1:
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Figure 1: State transition model of MTC Devices with Offline Small Data feature
MTC devices in the Online state can send or receive data while in the Offline state could be triggered to communicate. Then two questions are brought forward:

1) How to optimize the mobility management of MTC Devices with this feature when they’re in the online state?

2) How to trigger MTC Devices with this feature when they’re in the Offline state?

Analysis is given below for each question:

I. optimization of MM procedure

There are 2 approaches to reduce the mobility management for MTC Devices with Offline Small Data feature:
Alt 1:

The first approach to reduce the mobility management procedure is to reduce the location updates of the MTC Devices. The purpose of the location update mechanism is to keep the UE’s current location registered in the network, which ensures that when downlink data or signalling arrives the network can find the UE even in idle mode, i.e. through paging in the registered location area. However, for MTC Devices with Offline Small Data feature, paging may not be mandatory since the MTC Devices may detach from the network when no data needs to be sent. In this case, the MTC Device can only perform necessary location update before initiating communication, and location updates triggered by moving out of registered location area can be neglected by the MTC Device. This approach can greatly reduce the frequency of location update procedures.

Alt 2:

The second approach reduces the possibility of location update by network operation. The network can assign a considerably large location area (e.g. a large TAI List which includes all TAs belonging to the MME) to the MTC Device. In this way, the MTC Device only performs location updates when inter-nodes mobility events happen. The same as Alt.1, this approach will reduce the location update caused by moving out of the registered area. 
Note that the above two alternatives are not limited to Offline Small Data, they can also apply to other MTC features which require mobility management optimization, e.g. the Mobile Only feature.
II. Device trigger of offline MTC devices with Offline Small Data feature

For MTC Device with Offline Small Data feature, to minimize power consumption it’s beneficial to let the MTC Devices detach from network when no data needs to be sent or received. In the network point of view, it shall be possible to trigger offline MTC Devices into communication. Fortunately solutions already developed for the Key Issue “MTC Device Triggering” could also be utilized to trigger offline MTC Devices with Offline Small Data feature. Of course other solutions are not excluded. 

It shall be pointed out that the Key Issue of Offline Small Data needs to be modified to include this functionality.

2 Proposal

According to the above analysis, it is proposed to modify the key issue of Offline Small Data, and add two solutions to TR 23. 888.

1st Change
5.5
Key Issue –Offline Small Data Transmission

5.5.1
Use case description


MTC Devices with Offline Small Data Transmissions infrequently send or receive only small amounts of data. The exact amount that is considered to be small may differ per individual system improvement proposal. It is the amount of data where a specific system improvement proposal still provides its benefits. Such MTC Devices may detach from the network when not transmitting data, and the network could trigger the MTC Devices to communicate using solutions for the Key Issue of MTC Device Trigger (see clause 5.8).

For offline small data transmission the MTC application may be able to know whether the MTC Device is available for communication and transfer data, or may also transfer data when the MTC Device is not available for communication, e.g. not reachable.

5.5.2
Required Functionality


The following functionalities are required for Offline Small Data Transmission:

-
It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC Device is not attached and not context activated.

-
It shall be possible to reduce the signalling for mobility management when the MTC Device is attached.

- 
It shall be possible for the network to trigger the MTC Device when it is not attached.

-  The definition of a small amount of data shall be configurable per subscription.

2nd Change
6.X
Solution – Performing location update only at the time of communication
6.X.1
Problem Solved / Grains Provided
See clause 5.5 “Key Issue – Offline Small Data”. 

6.X.2 
General
For an MTC device with Offline Small Data feature, the MTC device performs location updates only when communication needs to be initiated. If no communication occurs, i.e. no mobile originated signaling or data pending, the MTC device doesn’t perform location update even if the conditions for location update are satisfied, e.g. the MTC device enters a location area which doesn’t belong to the registered location area.

NOTE:  Whether the periodic location update procedure is needed is FFS, if it is necessary, how to set the value of periodic location update timer should be considered.

6.X.3
Impacts on existing nodes or functionality
6.X.4
Evaluation
3rd Change
6.Y
Solution – Enlarging registered location area
6.Y.1
Problem Solved / Grains Provided
See clause 5.5 “Key Issue –Offline Small Data”. 

6.Y.2 
General
For an MTC device with Offline Small Data feature, the MME/SGSN can allocate a relatively large location area to the device to reduce location update caused by MTC Devices moving out of the registered area.

NOTE:  How to set the periodic location update timer is FFS.

6.Y.3
Impacts on existing nodes or functionality
6.Y.4
Evaluation
End of Changes
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