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Abstract of the contribution:

According to the requirement from stage 1 TS 22.368, Time Controlled is an MTC feature. This paper intends to introduce this key issue and advance some solutions in order to start the related discussion on network improvements for Time Controlled.
The following additional text is proposed for TR 23. 888 (Network Improvements in Machine-Type Communications):
5.x
Key Issue – Time Controlled
5.x.1
Use case description 

Editor’s Note: Expand upon the Service Description use case, including technical constraints and interpretations.

MTC Devices with Time Controlled MTC Feature send / receive data only at certain pre-defined periods. Network operators can pre-define / alter the access period based on criteria (e.g. daily traffic load) and only allow MTC Devices to access the network (attach to the network or send / receive data) during the pre-defined time period. The key issue aims at how to restrict MTC Device’s access to the network and avoid unnecessary signalling outside these pre-defined time periods.
5.x.2 Required Functionality

Editor’s Note: Capture agreements on requirements for solving the key issue. This subclause may be omitted if deemed unnecessary.
5.x.3
Solutions

5.x.3.1
Solution 1: Controlled by SGSN/MME
5.x.3.1.1
General
For MTC Devices that use Time Controlled MTC Feature, the pre-defined access time periods is configured in the HLR/HSS as a part of the MTC subscription. The SGSN/MME stores the access time periods as part of the subscriber data as received from HLR/HSS. 
When MTC UE tries to access the network (e.g. MTC UE initiates Attach procedure, TAU procedure, Service Request procedure, etc), SGSN/MME allows the access request if MTC Device is in its access time period and rejects it if MTC Device is outside such time period. If data transmission is still on when access time period expires and MTC UE isn’t allowed to remain connected to the network, SGSN/MME initiates Detach procedure. If data transmission is still on when access time period expires and MTC UE is allowed to remain connected to the network yet not allowed for data transmission, the action of the network is FFS.
5.x.3.1.2
Impacts on Existing Nodes
5.x.3.2
Solution 2: Controlled by S-GW/P-GW
5.x.3.2.1
General
For MTC Devices that use Time Controlled MTC Feature, the pre-defined access time periods is configured in the HLR/HSS as a part of the MTC subscription. S-GW / P-GW can obtain (e.g. from SGSN/MME) and store such pre-defined access time periods.
When MTC UE tries to access the network (e.g. MTC UE initiates Attach procedure, TAU procedure, Service Request procedure, etc), SGSN/MME allows the access request. When there is data transmission (both uplink and downlink), S-GW / P-GW allows the data transmission if MTC Device is in its access time period and rejects it if MTC Device is outside such time period. If data transmission is still on when access time period expires and MTC Device is allowed to remain connected to the network yet not allowed to send / receive data, S-GW/P-GW rejects the continuation of data transmission.
5.x.3.2.2
Impacts on Existing Nodes

5.x.4
Evaluation
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