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Abstract of the contribution: This contribution discusses descriptions and solutions for offline indication and proposes to add the related text into TR 23.888 in Rel-10
1. Introduction and Proposal 
In this contribution, we describe the use cases description and the required functionalities for Offline indication. To support these, we introduce two solutions considering network complexity and signalling overhead. Therefore, we propose the following changes to be added to TR 23.888.
***** First Change *****

5.x
Key Issue – Offline Indication
5.x.1 Use case description

For offline indication of MTC device, following use cases should be captured in this TR:

-
The network shall provide a notification to the MTC Server and/or MTC User immediately after the loss of connective condition is detected 
5.x.2 Required Functionality

To enable detection the use cases the following requirements shall be met:

-
It shall be possible for the MTC User to configure the detection time in the subscription information for indicating offline status.

-  It shall be possible for the network to detect the offline status of the MTC device in detection time.
-
It shall be possible for the network to report the detected events to the MTC User or the appropriate MTC Server immediately after the loss of connective condition is detected.
5.x.3
Solutions

5.x.3.1
Solution x: NAS-level solution
5.x.3.1.1
General
For Offline indication, the solution can be divided into 3 steps as follows: 

Configuration of the event : To support the offline indication feature, the detection time should be described in the subscription data of MTC device. These subscription data are stored in HLR/HSS.
Detection of of the event : During the attach procedure, SGSN/MME requests the subscription data to HLR/HSS. Detection of offline status of UE is based on the subscription data. To do this, 2 alternatives are available.

(i) UE indication : SGSN/MME provides the detection time to the UE by NAS message. Then, in idle mode, UE should provide notification of online to SGSN/MME periodically. 
(ii) Network polling : In idle mode, SGSN/MME sends a query to UE by NAS message periodically. Then UE should provide notification of online to SGSN/MME.
Reporting of the detected event : If the UE’s notification is not arrived, the SGSN/MME should provide a notification of offline to the MTC Server and/or MTC User immediately. The notification should include the IMSI, the type of event, the time of happening, the location, IMEI of the attached device.

Also during the UE initiated detach procedure, SGSN/MME should provide the notification.
Editor’s Note : It is FFS how to limit the NAS signalling traffic volume, especially when the detection time is very low.
5.x.3.1.2
Impacts on Existing Nodes
The HLR/HSS needs to support provisioning of offline indication in MTC subscriptions.

The SGSN/MME needs to detect the offline status of UE based on MTC subscription and provide reports.
UE needs to provide notification of online to SGSN/MME by NAS message.
5.x.3.2.
Solution x: RAN-level solution 
5.x.3.2.1
General
NAS-level solution may have big traffic volume when the detection time is very low. To reduce the signalling overhead between RAN and core network, RAN-level solution is proposed. This solution can be divided into 3 steps as follows:

Configuration of the event : To support the offline indication feature, the detection time should be described in the subscription data of MTC device. These subscription data are stored in HLR/HSS.
Detection of of the event : During the attach procedure, SGSN/MME requests the subscription data to HLR/HSS. SGSN/MME also provides the detection time to RAN by S1-AP/Iu/Gb message.

The UE’s periodic timer is set at the end of the Attach procedure to the value of detection time. When the timer expires, UE indicates its presence to RAN. Then the RAN just replies to the indication from the UE without asking the SGSN/MME. With the reply of the RAN, the UE resets the timer and indicates the presence periodically. In the same way, the RAN node that is involved in the Attach procedure of the UE starts a supervision timer. That timer is reset each time the UE indicates its presence. If the timer expires, the RAN node sends an offline indication to the MME/SGSN.

If the UE moves to other cell under another RAN node, the UE does not reset its timer. When the UE timer expires, the UE indicates its presence to the new RAN node which will request information about the UE to the MME/SGSN. The former RAN node indicates the offline status of the UE to SGSN/MME at the expiration of its own timer. Then SGSN/MME gets both the offline indication and the information request from the RAN and can identify that UE is not offline by correlating the two messages. If only the offline indication is received, SGSN/MME can identify that UE is offline. Actually, considering the transfer delay of a message in the network, it is proposed that the detection time of UE should be less than that of RAN and MME/SGSN to guarantee the indication of UE presence to arrive first.
Reporting of the detected event : If SGSN/MME identify that UE is offline, it should provide a notification of offline to the MTC Server and/or MTC User immediately. The notification should include the IMSI, the type of event, the time of happening, the location, IMEI of the attached device.
Editor’s Note : This approach requires that RAN stores some UE information for UEs in idle mode.
5.x.3.2.2
Impacts on Existing Nodes
The HLR/HSS needs to support provisioning of offline indication in MTC subscriptions.
The SGSN/MME needs to detect the offline status of UE based on MTC subscription and provide reports.
RAN needs to store UE information in idle mode and provide notification of offline status of UE to SGSN/MME.
UE needs to provide notification of online to RAN
***** End of First Change *****
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