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Abstract of the contribution: This contribution describes details for the monitoring action "reduce services" and analyses possible solutions. 
Discussion

The Monitoring feature specifies certain monitoring events, their detection and the corresponding monitoring actions that are performed after the detection. The description of the monitoring events, detection and actions is given in section 6.9 in TR 23.888. The monitoring actions can be categorized in 4 main groups:

· reporting;

· reduce services provided to the MTC device;

· restrict access of the MTC Device;

· detach the MTC Device.

Which actions should be applied when a specific monitoring event is detected is a based on configuration in the network which can be based on the subscription. While multiple variants of the monitoring action "reporting" are described in TR 23.888, there is no specific description for solutions for the monitoring actions that require internal handling in the 3GPP system. This contribution focuses on the monitoring action "reduce services provided to the UE" or shortly called "reduce services". Section 6.9 in 23.888 mentions the following:
When the MTC monitoring action "reduce services provided to the MTC device" is triggered, the SGSN initiates the PDP Context Modification procedure or the MME initiates the Modify Bearer Command to the Serving GW with included modified QoS parameters for the reduced service.

The monitoring action "reduce services" can result in bearer modification procedure (e.g. reducing the QoS parameters), but can also result in bearer release procedure (e.g. release of GBR bearers or bearers to specific APNs). The procedures, which should be performed when the monitoring action "reduce services" is triggered, should be configured in the network, e.g. in the UE subscription parameters.

If the UE is in idle state, the monitoring action "reduce services" is not applicable because the network resources are not occupied. 

If the UE is in connected state, the monitoring action "reduce services" can be mainly applied when the monitoring event "change in the point of attachment" is detected. In the future there may be other monitoring events defined, but currently the focus of the monitoring action "reduce services" is on the mobility procedures.
When S1-based handover is performed, the source eNB sends Handover Required message over the S1-MME reference point to the MME. The MME determines the target eNB and whether the action "reduce services" should be applied. If yes, the MME initiates the modify bearer procedure to SGW included modified QoS parameters for the reduced service and established a modified bearer context in the target eNB.  If needed, the MME may initiate the bearer release procedure corresponding to the "reduce services" action. Afterwards the MME sends Handover command to the source eNB and UE. In such case the UE would lose connectivity when leaving the area of the source eNB
When X2-based handover is performed, the source eNB starts forwarding downlink data to the target eNB. The target eNB requests Path Switch to the MME. At this point the MME detects a specific monitoring event and triggers the monitoring action "reduce services". The MME triggers the modify bearer procedure or bearer release procedure before responding to the path switch procedure. 
In X2-based handover, it can be seen that the resources at the target eNB are occupied during the handover process before the resources are reduced by the MME.  In order to avoid such unnecessary resource occupation, the source eNB can be configured with allowed/forbidden eNBs (e.g. whitelist or blacklist) to which the UE is authorized to handover. Then the source eNB can initiate the bearer modification or bearer release procedure before the initiation of X2-based handover if the UE reports measurement of non-allowed cells. In such case, when the UE moves to the target cell, the resources would be already released.
In summary, it is proposed to specify a solution for the monitoring action "reduce services".
Proposal
The following text is proposed to TS 23.887 to the clause 7.1.2.
Start of change
6.1.3
Solutions

6.1.3.X
Solution: Monitoring action "reduce services"
See clause 6.1 "Key Issue - Monitoring".
6.1.3.X.1
General
The monitoring action "reduce services" results in procedures that are internal to the 3GPP system. The monitoring action "reduce services" can result in bearer modification procedure (e.g. reducing the QoS parameters), but can also result in bearer release procedure (e.g. release of GBR bearers or bearers to specific APNs). The procedures, which should be performed when the monitoring action "reduce services" is triggered, are configured in the network, e.g. in the UE subscription parameters.

If the UE is in idle state, the monitoring action "reduce services" is not applicable because the network resources are not occupied. 

If the UE is in connected state, the monitoring action "reduce services" can be mainly applied when the monitoring event "change in the point of attachment" is detected. 
Editor’s Note: It is FFS whether other monitoring events can result in triggering the monitoring action "reduce services". Correspondingly other procedures (beside bearer modification or bearer release) can be performed when the monitoring action "reduce services" is triggered.
When S1-based handover is performed, the source eNB sends Handover Required message over the S1-MME reference point to the MME. The MME determines the target eNB and whether the action "reduce services" should be applied. If yes, according to the configuration of the monitoring action "reduce services", the MME initiates:

· modify bearer procedure to SGW included modified QoS parameters for the reduced service. Then MME establishes a modified bearer context in the target eNB; and/or 
· bearer release procedure for GBR bearers or bearers to a specific APNs. 
Afterwards the MME sends Handover command to the source eNB and UE. In such case the UE would lose connectivity when leaving the area of the source eNB

When X2-based handover is performed, the source eNB starts forwarding downlink data to the target eNB. The target eNB requests Path Switch to the MME. At this point the MME detects a specific monitoring event and triggers the monitoring action "reduce services". The MME triggers the modify bearer procedure or bearer release procedure before responding to the path switch procedure to the target eNB. 
In X2-based handover, it can be seen that the resources at the target eNB are occupied during the handover process before the resources are reduced by the MME.  In order to avoid such unnecessary resource occupation, the source eNB can be configured with allowed/forbidden eNBs (e.g. whitelist or blacklist) to which the UE is authorized to handover. In this case the source eNB performs the detection of the monitoring event when the UE performs measurement reporting. Then the source eNB can initiate the bearer modification or bearer release procedure before the initiation of X2-based handover if the UE reports measurement of forbidden cells. When the UE is handed over to the target cell, only the limited/reduced services are available for the UE.
6.1.3.X.2
Impacts on existing nodes and functionality
The following nodes should be enhanced:

-
HLR/HSS should be able to store the configuration of specific procedures when the monitoring action "restrict services" is triggered.
-
MME/SGSN should be able to:
-
be configured to perform specific procedures when monitoring action "restrict services" is triggered;
-
initiate the bearer modification or bearer release procedure when the monitoring action "restrict services" is triggered.
6.1.3.X.3
Solution evaluation

Benefits:
-
TBD.
Drawbacks:

-
TBD.
End of change
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