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Abstract of the contribution:

This contribution proposes the concept of “Periodic Attach” as an alternative way of triggering a detached MTC Device.
1. Discussion
According to Section 7.1.2 of 3GPP TS 22.368, Common Service Requirements on MTC Device triggering, the MTC Server shall be able to trigger a MTC Device which is offline (i.e. detached). 
3GPP TR 23.888 contains one solution for triggering detached devices using the Cell Broadcast Service as specified in TS 23.041 (see clause 6.6 in TR 23.888).
At recent SA2 meetings several proposed solutions were discussed, e.g. 

· detached state paging,
· SIB based notification.
These solutions require the MTC Device to support some new functions in detached state. 
An alternative approach to sending an explicit trigger to a detached Device is that the MTC Device periodically attaches to the network and checks whether or not the MTC server wants to communicate with it. 

A MTC Device which usually stays in detached state must be delay tolerant and transmit data infrequently. Otherwise, the MTC Device should keep attached to the network. So, the frequency of the periodic attach can be assumed to be very low, e.g. once per day. Such rare Attach transactions per MTC Device would not cause significant load for the network. 
The solution proposed in this paper reuses the solution described in clause 6.39 "Triggering MTC Devices via HSS and NAS signaling" of TR23.888 but focuses on optimizing the device trigger issue in detached state.
2 Proposal

It is proposed to add the following to TR 23.888 ver. 1.1.0.

****************** Proposed changes ********************

6.xx
Solution – Periodic Attach

6.xx.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger" and clause 5.9 “Key Issue – Time Controlled”.
6.xx.2
General

The solution described and evaluated here is an alternative approach to the Key issue “MTC Device Triggering” for detached MTC Device. 
This solution does not require an explicit trigger on a paging or broadcast channel to check for a device triggering request.

The MTC Device rather periodically attaches to the network in order to check whether or not the MTC server wants to communicate with it. The MTC server can configure the MTC Device with the frequency and time of the periodic attaches using the same concepts as defined to address the Key issue “Time Controlled”. 

Periodic Attach is a very efficient scheme when the time periods are rather long (e.g. once per day) such that the signalling load due to attempting attach is negligible. The proposed approach works efficiently for any level of mobility of the MTC Device.

There are two options for Periodic Attach based device triggering.

a. User plane solution

After completion of the attach procedure, the MTC Device checks with the MTC Server for a triggering request via user plane. This option is suitable:

· for MTC Devices using legacy radio modems,
· when the Mobile Operator does not want to provide special functionality in his core network for support of device triggering.
b. Control plane solution

The user attempts an attach procedure with a special indicator that indicates to the network that the attach attempt is due to checking for device triggers. Then the network can reject the access attempt if no such trigger is available 
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1) MTC Server sends triggering request to HSS.

2) HSS acknowledges the triggering request.

3) HSS stores the request in subscriber data.
4) MTC Device initiates attach with indicator “check device triggering” per periodic attach timer or next attach time assigned by MTC server previously.

5) MME/SGSN sends update location request to HSS.

6) HSS sends subscriber data with the device triggering request indicator to MME/SGSN. 

7) MME/SGSN completes the attach procedure as follows:

If a device triggering request indicator has been received in step 6, MME/SGSN accepts the attach request. Otherwise, MME/SGSN rejects the attach request with an appropriate reason code. 

MME/SGSN may include additional information on the cause of the MTC Device trigger into the Attach Accept message. If the MME/SGSN does not support this device triggering function, the MME/SGSN accepts the attach request as in the normal attach procedure. Then, the MTC Device falls back to solution a), i.e. it checks via the user plane whether or not the MTC Server wants to trigger a session with the MTC Device.

8) MTC Device establishes connection towards MTC Server

9) MTC server sends Device Triggering Complete to HSS. HSS deletes the stored request.

6.xx.3
Impacts on existing nodes or functionality

There is no impact to the AS for both options.

Option b) requires changes to the NAS protocol, i.e. additions to the existing attach procedure.
6.xx.4
Evaluation
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