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Abstract of the contribution: This contribution proposes to add a key issue for system improvement for MTC monitoring derived from the requirements in stage 1.

Discussion

TS 22.368 section 7.2.10 describes service requirements for the offline indication. The offline indication intended for use with MTC applications which require timely notification of when it is not longer possible to establish signalling between the MTC device and the network. Precisely, the MTC server needs to know if the MTC UE is in a state of loss of connectivity within a limited time. For this, SA1 presents the following requirements in 22.368. 

–The system shall provide an efficient mechanism to detect the condition when it is no longer possible to establish signalling between the MTC Device and the network (i.e. the lost connectivity condition). 

–The network shall provide a notification to the MTC Server and/or MTC User immediately after the loss of connective condition is detected. 

–The maximum Offline Indication detection time (i.e. the time between when the actual loss of connectivity occurred and when the loss of connectivity was detected) shall be configurable per MTC Subscription.

NOTE:
Loss of connectivity means it is no longer possible to establish signalling between the MTC Device and the network.

NOTE:
The maximum Offline Indication detection time should be in the order of 1 minute to 1 hour

The solutions for the above requirements can use the control plane or data plane.

1) The solutions using control plane: the CN sends the offline indication to the MTC server when the UE state changes from EMM-registered to EMM-deregistered. Because the CN entity to manage the EMM state is MME, in the solutions using the control plane the CN triggering the offline indication procedure is MME, but the signal triggered by the MME is delivered in two paths as follows

a) MME-PGW-PCRF-MTC server : alternative 1

This alternative uses that the PCRF can know whether the UE is offline or not, and introduces the new interface between the PCRF and the MTC server for indicating the offline to the MTC server. 

When the UE becomes unreachable due to lost connectivity condition, the UE is implicitly detached by the network. While performing the detach procedure, the P-GWs release all PDN connections for the UE and indicates to the PCRF that the EPS bearers are released. If the PCRF is configured to notify the offline indication to the MTC server, the PCRF receiving the indicator notifies the offline indication to the MTC server with IP or IMSI identification. If multiple PDN connections and multiple servers are used, for each MTC servers, the UE registers all IPs that will be used for the PDN connection with the MTC server and the MTC server recognizes the UE is offline when it receives offline indication for all registered IPs of the UE. 

When the above PCRF procedure is used, we have two issues: which ID is used between the PCRF and the MTC server and how to configure the related timers to satisfy the maximum offline indication detection time. For the first issues, we can use the UE IP address or IMSI. When the IP address is used, the UE shall register its all assigned IP address to MTC server whenever the UE establishes the PDN connection. For the second issue, we can configure (reachable timer, paging repetition timer x repetition time etc) + detach timer to be smaller than the required maximum offline indication detection time. 
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Figure 1. the brief procedure of alternative 1

b) MME-HSS-MTC server : alternative 2
This alternative extends the existing UE activity notification procedure and introduces the new interface between HSS and MTC Server. 

In the extended UE activity notification procedure, the HSS configures the MME shall notify the unreachablity of the UE to the MME like the existing UE activity notification procedure, but unlike the existing UE activity notification procedure triggered by the UE or S-GW ( handover), the MME triggers the notification of the UE unreachability to HSS. 

When MME detects that the UE becomes unreachable, the MME checks the extended URRP-MME for unreachablity notification. If it is set, the MME sends the UE-unreachable indicator with the UE id (i.e. IMSI) to HSS and resets the extended URRP-MME for unreachability notification. Then, the HSS receiving the indicator notifies the unreachablility to the MTC server. For the notification to the MTC server, any id agreed between HSS and MTC server can be used. After HSS notifies the unreachability, the HSS set the extended URRP-MME for unreachability notification again. 
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Figure 2. the brief procedure of alternative 2

2) The solution using the data plane: 

This alternative uses the existing IMS Presence architecture in order to retrieve the UE status and introduces the new interface between the presence server and the MTC service.

 For the new interface, the MTC Server can utilise the OSA TS 29.199-14 [x1] web services interface to retrieve the presence information from the presence server. This architecture can equally apply to the architecture where the MTC Server is inside or outside the operator domain.


[image: image3]
Figure 3: Architecture utilitising IMS Presence information in order to detect the MTC UE offline indication

The PNA retrieves information from the network information elements like HLR/HLR, SGSN/MME, GGSN, GLMC etc and will compose the Presence information for the set of MTC UEs and send over Pen with SIP PUBLISH request to the Presence Server.

To publish network presence information, the PNA shall follow similar procedures and XML schema defined in 3GPP2 X.S0027-004 [x2]. Note that 3GPP does not have a similar document and in case this solution selected a stage-3 document would need to be created with similar approach.
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Figure 4: Cut-down version of the Presence Network Agent from the one illustrated in TS 23.141 used for PS-only MTC UEs

The MTC Server given that as defined in TS 22.368 may reside in an external to operator domain the MTC Server irrespective of whether it is inside or outside the operator’s domain can retrieve the MTC UEs online/offline status using the OSA interface for presence information as defined in TS 29.199-14. 

Proposal

It is proposed to insert the following text to the clause 5 of the TR23.888.

Start of Change

5.x
Key Issue – offline indication
5.x.1
Use case description 

MTC applications like health care monitoring require timely notification of when it is no longer possible to establish signalling between the MTC device and the network for correct diagnosis. For example, heat beat monitoring needs to discriminate the communication problem and the real problem on the patient body. 

5.x.2
Required Functionality 

followings are the requirements about offline indication in TS22.368.

· The system shall provide an efficient mechanism to detect the condition when it is no longer possible to establish signalling between the MTC Device and the network (i.e. the lost connectivity condition). 

· The network shall provide a notification to the MTC Server and/or MTC User immediately after the loss of connective condition is detected. 

· The maximum Offline Indication detection time (i.e. the time between when the actual loss of connectivity occurred and when the loss of connectivity was detected) shall be configurable per MTC Subscription.

NOTE:
Loss of connectivity means it is no longer possible to establish signalling between the MTC Device and the network.
NOTE:
The maximum Offline Indication detection time should be in the order of 1 minute to 1 hour.
5.x.3
Solution Description 

5.x.3.1
Solution 1 
This alternative uses that the PCRF can know whether the UE is offline or not, and introduces the new interface between the PCRF and the MTC server for indicating the offline to the MTC server. 

When the UE becomes unreachable due to lost connectivity condition, the UE is implicitly detached by the network. While performing the detach procedure, the P-GWs release all PDN connections for the UE and indicates to the PCRF that the EPS bearers are released. If the PCRF is configured to notify the offline indication to the MTC server, the PCRF receiving the indicator notifies the offline indication to the MTC server with IP or IMSI identification. If multiple PDN connections and multiple servers are used, for each MTC servers the UE registers all IPs that will be used for the PDN connection to the MTC server and the MTC server recognizes the UE is offline when it receives offline indication for all registered IPs of the UE. 

When the above PCRF procedure is used, we have two issues: which ID is used between the PCRF and the MTC server, and how to configure the related timers to satisfy the maximum offline indication detection time. For the first issues, we can use the UE IP address or IMSI. When the IP address is used, the UE shall register its assigned IP address to MTC server whenever the UE establishes the PDN connection. For the second issue, we shall configure (reachable timer, paging repetition timer x repetition time etc) + detach timer to be smaller than the required maximum offline indication detection time. 

5.x.3.2
Solution 2 
This alternative extends the existing UE activity notification procedure and introduces the new interface between HSS and MTC Server. 

In the extended UE activity notification procedure, the HSS configures the MME shall notify the unreachablity of the UE to the MME like the existing UE activity notification procedure, but unlike the existing UE activity notification procedure triggered by the UE or S-GW ( handover), the MME triggers the notification of the UE unreachability to HSS. 

When MME detects that the UE becomes unreachable, the MME checks the extended URRP-MME for unreachablity notification. If it is set, the MME sends the UE-unreachable indicator with the UE id (i.e. IMSI) to HSS and resets the extended URRP-MME for unreachability notification. Then, the HSS receiving the indicator notifies the unreachablility to the MTC server. For the notification to the MTC server, any id agreed between HSS and MTC server can be used. After HSS notifies the unreachability, the HSS set the extended URRP-MME for unreachability notification again.

5.x.3.2
Solution 3 
This alternative uses the existing IMS Presence architecture in order to retrieve the UE status and introduces the new interface between the presence server and the MTC service.

 The PNA retrieves information from the network information elements like HLR/HLR, SGSN/MME, GGSN, GLMC etc and will compose the Presence information for the set of MTC UEs and send over Pen with SIP PUBLISH request to the Presence Server. To publish network presence information, the PNA shall follow similar procedures and XML schema defined in 3GPP2 X.S0027-004 [x2]. Note that 3GPP does not have a similar document and in case this solution selected a stage-3 document would need to be created with similar approach.
The information received at the presence server can be pushed/pulled to/from the MTC server, and for the new interface to push/pull this information, the MTC Server can utilise the OSA TS 29.199-14 [x1] web services interface. 
5.x.3.2
Impacts on Existing Nodes

5.x.4
Evaluation
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The UE registers its default PDN connection IP address(es) to MTC server.
MTC server registers the offline notification of the UE to the PCRF.
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