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Abstract of the contribution: This contribution proposes to configure scheduled Attach period to UEs whose communication with the AS can be scheduled, e.g. at the first 5 minutes of every hour, or at the pre-defined time of a day. 
Discussion

Among variants of MTC services, there are lots of MTC devices (such as vender machine, electricity metering device) whose communication with the application server can be scheduled at a pre-defined periodic time period, e.g. at every first 5 minutes of an hour, or at the pre-defined time of a day. For this case, keeping the UE in detached state when not communicating would result in no power consumption for maintaining mobility context.
Current TR23.887 adopts two types of solution for UE power consumption optimization, i.e. Long DRX solution, DORMANT solution. But for UE whose communication pattern can be expected and scheduled, long DRX solution / Dormant solution may not be suitable or efficient. 

For this type UE, a scheduled Attach period can be configured to instruct the UE when to attach to the network and how long to stay in the network, either by the Application Server through application level message or by the 3GPP network through e.g. NAS message. Configuring the time period to the UE by the network will make it possible for the operator to provide an efficient way to save UE power for common MTC service with expectedly scheduled communication. Also it gives the network the possibility to detach the UE and force UE to enter into power saving status, if such action is configured by the service provider.

This contribution discusses the detailed solution of configuring scheduled Attach period to the UE by the network, and proposes to be adopted in TR23.887.

Proposal
It is proposed to discuss the solution and approve the following text to TR 23.887.
Start of change
7.1.3.X
Solution: Configure Scheduled Attach Period in UE

See clause 7.1 "Key Issue - UE Power Consumption Optimizations".
7.1.3.X.1
General

Among variants of MTC services, there are lots of MTC devices (such as vender machine, electricity metering device) whose communication with the application server can be scheduled at a pre-defined periodic time period, e.g. at every first 5 minutes of an hour, or at the pre-defined time of a day. For this case, keeping the UE in detached state when not communicating would result in no power consumption for UE to maintain the mobility context.
Given that, it is reasonable to configure the UE with scheduled Attach period. One simple way to configure the scheduled Attach period is by application level method, i.e. the AS sends application level message to the UE to inform the scheduled Attach period. The scheduled attach period may also be configured by the 3GPP network. Configuring the time period to the UE by the network will make it possible for the operator to provide an efficient way to save UE power. Also it gives the network the possibility to detach the UE and force UE into power saving status as required by the service provider.

To support the network controlled scheduled Attach period configuration, a scheduled Attach period is configured in the UE subscription to indicate when the UE is suggested to initiate Attach procedure and how long the UE is suggested to stay in the network for one Attach. Such scheduled Attach period configuration is downloaded to the SGSN/MME e.g. during the Attach procedure, and is sent to the capable UE e.g. through Attach accept message. 

When obtaining a scheduled Attach period, the capable UE stores the scheduled Attach period and compares it with the current time to determine how to proceed the further procedure. If the time is outside the scheduled Attach period, the UE detaches from the network if there is no data transmission, or detaches after the data transmission is finished. Or, the SGSN/MME detaches the UE if the subscription indicates the action of "detach the UE if outside the scheduled Attach period" which is required by the service provider. If the time is within the coming attaching period, the UE shall initiate attach procedure and may inform the AS. 
During the time outside the scheduled Attach period, if the SCS/AS wants to trigger the UE, the MTC-IWF shall return a failure report, together with the scheduled Attach period retrieved from the HSS. As a result, the SCS/AS learns the scheduled Attach period configured to the UE and should not initiate communication (e.g. device trigger request) to the UE when time is outside the scheduled Attach period.
7.1.3.X.2
Impacts on existing nodes and functionality

The impacts on the existing nodes and functionalities: 

-
HLR/HSS:
-
configure scheduled Attach period per UE base;

-
MME/SGSN:
-
send scheduled Attach period to UE;
-
may detach the UE when time outside of scheduled Attach period, if indicated by the subscription;

-
MTC-IWF:
-
Report the failure to the SCS with scheduled Attach period;
-
UE:

-
receive and store scheduled Attach period;

-
perform periodical attach/detach based on scheduled Attach period.
7.1.3.X.3
Solution evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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