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Abstract of the contribution: a new solution is proposed to provide monitoring service for the change in the attachment point with granularities of cell(s), TAI(s), or PLMN(s).
Discussion
According to architecture requirement of the monitoring key issue, one of the monitoring events is to detect the change of attachment point for a MTC device. However it is not clear what the granularity would be for the attachment point. Since the MTC device may be in idle mode or in detach state most of time, it is problematic for the network to monitor MTC device in idle mode and detect the change of the attachment point in the service area smaller than a Tracking area without NAS signalling connection for the monitoring MTC device. 

When considering monitoring event for the change in the attachment point, the possible granularities of the attachment point may include cell(s), tracking/routing area(s), PLMN(s). A solution is proposed to configure MTC devices properly according to the allowed cells/tracking areas/PLMNs via NAS signalling or OMA DM. The MTC device in idle mode performs NAS procedure if it changes the cell/tracking area/PLMN that is not in the allowed cells/tracking areas/PLMNs.

Proposal
It is proposed to include the proposed solution in TR 23.887.

* * * First Change * * * *

6.1.3.x
Solution : Control plane Monitoring for change in the attachment point
6.1.3.x.1
General
For the monitoring event on the change of attachment point, depending on the granularities, the attachment points can be one or more cells, one or more tracking areas, one or more PLMNs, which can be indicated by Cell-ID, Cell-ID List, TAI, TAI-List, PLMN-ID, Equivalent PLMN list. It is beneficial if the monitoring service for the change of attachment point for possible granularities can be handled on the MME based on the NAS layer mobility management procedures.

In the configuration phase, the HSS shall store subscribed location information, e.g. Allowed Cell-ID List, TAI-List, and Equivalent PLMN list, for the UE. The subscribed location information can be downloaded to the MME during attach procedure/tracking area update procedure from the HSS, or during the monitoring event activation procedure from the MTC-IWF. This information can be the reference for comparison with the current attachment point. Depending on the granularity of the attachment point, the monitoring service can be provided as follows:
· Per cell granularity: The MME can allocate subscribed allowed Cell-ID list, which may or may not include associated PLMN ID, to the UE in Attach/TAU Accept message or the network can configure Allowed Cell-ID list via OTA or OMA DM on the UE or the network can deliver the monitoring service request with monitoring event parameters, e.g. location information, to the UE. The UE in idle mode performs cell reselection by giving precedence to a cell in the Allowed Cell-ID list and associated PLMN ID if provided. Further, whenever the UE reselects a new cell which is not in the Allowed Cell-ID list or its associated PLMN ID is not allowed, the UE initiates a NAS procedure, e.g. attach or TAU, and/or establishes a user plane connection for reporting. On receiving the TAU request message, the MME can send a location report message to quarry the current location information, ECGI+TAI, of the UE from the eNB and then detects the change of the attachment points of the UE by checking UE’s current location with the stored subscribed allowed-Cell-ID list.
· Per tracking area granularity: The MME can allocate subscribed allowable TAI List to the UE in Attach/TAU Accept message. The MME can determine the detection of the change of the tracking area by comparing the current tracking area identity with subscribed allowable tracking area(s) list. By this, the UE initiates normal TAU procedure only when it enters into a new TA that is not in the allowable TAI list. The MME can detect the change of the tracking area if the request is not for periodic TAU procedure and/or the TA is not in the subscribed allowable TAI List. The existing TAU procedure can still apply.
· Per PLMN granularity: The MME can allocate subscribed Equivalent PLMN list to the UE in Attach/TAU Accept message. When receiving TAU request from the UE the MME can determine the detection of the change of the PLMN by comparing the current PLMN of the selected cell with subscribed Equivalent PLMN list. The existing PLMN selection procedure can still apply as indicated in TS 23.122.
6.1.3.x.2
Impacts on existing nodes and functionality
HSS will need to:

-
Store subscribed location information, e.g. Allowed Cell-ID List, TAI-List, and Equivalent PLMN list, for the UE.

IWF will need to:

-
Forward the report message to the SCS.
SGSN/MME will need to:
-
Store subscribed location information, e.g. Allowed Cell-ID List, TAI-List, and Equivalent PLMN list, for the UE.
-
Allocate subscribed location information, e.g. Allowed Cell-ID List, TAI-List, and Equivalent PLMN list, to the UE via Attach/TAU procedure.

-
Detect the monitoring event for the change of attachment point when receiving NAS signalling request.
-
Report the detection of the change of attachment point to the HSS/MTC-IWF depending on the chosen solution.

UE will need to:

-
be allocated with subscribed Allowed Cell-ID List by Attach/TAU Accept message or OMA DM;
-
store allowable Cell-ID list and initiate tracking area update procedure whenever the UE reselects a new cell which is not in the allowable Cell-ID list or not associated to the PLMN in the Equivalent PLMN list.
6.1.3.2.3
Solution evaluation

Benefits:
-
the same handling for different granularities of attachment points by using NAS mobility management procedure.
Drawbacks:
-  the UE needs to store a new allowed cell-ID list.
* * * End of Change * * * *
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