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Abstract of the contribution: This contribution discusses how a HLR/HSS gathers reachability information for MTC device when it is requested by MTC-IWF and proposes a reactive and a pre-active solution.

Introduction
According to the device trigger gateway solution proposed in Clause 6.45, TR 23.888, reachability information of UE used for MTC is one of important criteria needed when making a decision on device trigger delivery route. Based on such information, MTC-IWF with DT (Device Trigger) function can select an efficient way to deliver device trigger indication to the UE used for MTC.
In order to obtain the reachability information of the UE used for MTC, MTC-IWF with DT function can interrogate the HLR/HSS when a device trigger indication is received on MTCsp interface. HLR/HSS needs to have some mechanism to get the reachability information for the UE used for MTC, so that the latest reachability information can be provided to MTC-IWF. However, how a HLR/HSS gathers reachability information has not been discussed yet. 
To solve this problem, two mechanisms are proposed in this P-CR. The first one is a reactive solution, where HLR/HSS finds out the reachability information of the UE used for MTC when it is requested by MTC-IWF. To avoid using outdated information, HLR/HSS does not maintain reachability information for the UE used for MTC at other times. The second one is a pre-active solution, where HLR/HSS maintains reachability information for the UE used for MTC and updates it when the state of the UE used for MTC changes based on the notification from SGSN/MME. When the reachability information is requested by MTC-IWF, HLR/HSS consults the maintained information and provides it to MTC-IWF immediately.
The details of these two solutions are described as follows. It is proposed to discuss these solutions and agree following changes to 3GPP TR 23.888 v1.4.0.

Start of Change 1
6.X 	Solution – Reactive mechanism for obtaining Reachability information
6.X.1	Problem Solved / Gains Provided
See clause 5.8 “Key Issue –MTC Device Trigger”.
6.X.2	General
In this solution, HLR/HSS adopts a pull mechanism to get the reachability information of the UE used for MTC. 
When receives a request for reachability information from MTC-IWF with DT function, HLR/HSS consults the stored data for the UE used for MTC to find out whether the state of the UE used for MTC can be determined or not. Based on the stored data, if HLR/HSS could determine the UE used for MTC is in detached state, it responses MTC-IWF immediately. Otherwise, HLR/HSS further interrogates the serving SGSN/MME of the UE used for MTC to obtain the reachability information and then responses MTC-IWF. 
Detailed solution
The details of this procedure are shown in figure XX and work as follows:


Figure XX: Reactive procedure for obtaining reachability information
1. MTC-IWF sends a “Reachability information request” message to the HSS/HLR to get the reachability information for the UE used for MTC. 
2. On reception of the request from MTC-IWF, HLR/HSS finds the local stored data for the UE used for MTC and tries to obtain the reachability information from the stored data.
3. If there is no information of serving SGSN and serving MME recorded in HLR/HSS for the UE used for MTC, or the serving SGSN/MME is recorded and URRP-SGSN/URRP-MME is set as well, HLR/HSS returns “Reachability information response” message to MTC-IWF to indicate that the UE used for MTC is detached from the network. The following steps of this procedure can be skipped.
4. If the serving SGSN/MME is recorded by HLR/HSS while URRP-SGSN/URRP-MME is not set, HLR/HSS sends Insert Subscriber Data Request message to SGSN/MME to inquire the registered state of the UE used for MTC.
5. SGSN/MME sends Insert Subscriber Data Answer to return the current registered state of the UE used for MTC to HLR/HSS.
6. After receiving Insert Subscriber Data Answer message, HLR/HSS sends “Reachability information response” message to return current reachability state of the UE used for MTC to MTC-IWF.
6.X.3	Impacts on existing nodes or functionality
Impacts on HLR/HSS:
- Determine the state of MTC device based on stored information and decide whether to response MTC-IWF directly or to interrogate SGSN/MME to gather the reachability information of the UE used for MTC.
6.X.4	Evaluation

6.Y 	Solution – Pre-active mechanism for obtaining Reachability information
6.Y.1	Problem Solved / Gains Provided
See clause 5.8 “Key Issue –MTC Device Trigger”.
6.Y.2	General
This solution proposes a push mechanism to operate the registered state of UE used for MTC in HLR/HSS.
In this solution, HLR/HSS maintains the reachability information of the UE used for MTC. Reachability information includes the registered state of the UE used for MTC, that is attached or detached state the UE used for MTC stays in.
SGSN/MME takes the responsibility to update the reachability information maintained in HLR/HSS for the UE used for MTC. When a UE used for MTC changes the registered state, SGSN/MME sends a message to inform HLR/HSS the latest reachability information of the UE used for MTC. 
Based on the received message, HLR/HSS updates the maintained reachability information for the UE used for MTC.
As the latest reachability information is always maintained by HLR/HSS, when MTC-IWF with DT function sends a message to inquire the reachability information of the UE used for MTC, HLR/HSS could response it with its current state immediately.
Detailed solution
The procedure described above is illustrated in Figure XX and works as follows:


Figure XX: Reachability information update procedure
1. The attach/detach procedure is performed as specified in TS 23.060/23.401 when the attach/detach procedure is initiated.
2. If the attach procedure is performed in step 1, after the UE used for MTC attaches to the network successfully, SGSN/MME sends notify request message to HLR/HSS to inform that the reachability state for the UE used for MTC is “attached”. If the detach procedure is performed in step 1, SGSN/MME sends notify request message to HLR/HSS to inform that the reachability state of the UE used for MTC is“detached”.
3. On receiving the notify request message, HLR/HSS updates the reachability information based on the information provided by SGSN/MME and acknowledges SGSN/MME with notify response message.
6.Y.3	Impacts on existing nodes or functionality
Impacts on HLR/HSS:
- Maintain the reachability state for the UE used for MTC.
- Update reachability state for the UE used for MTC based on the information provided by SGSN/MME.
Impacts on SGSN/MME:
- Update the reachability information to HLR/HLR when the state of the UE used for MTC changes.
6.Y.4	Evaluation
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