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Introduction
The resource <schedule> updating refer to the contribution ARC-2017-0227-TS-0001-schedule_updating_for_MonitoringEvent (UE_Reachability)
-----------------------Start of change 1-------------------------------------------
7.4 Monitoring events(UE reachability)
7.4.1 Overview 

There is resource <schedule> in oneM2M which contains scheduling information. The usage of the <schedule> resource is slightly different depending on the associated resource type, such as follows:
· A child <schedule> resource of the <CSEBase> and <remoteCSE> resources shall indicate the time periods when the CSE can send and receive the request.
· A child <schedule> resource of the <AE> resource shall indicate the time periods when the application of a node can be accessed.
In 3GPP, the UE reachability indicates when the UE becomes reachable for sending either SMS or downlink data to the UE. In the 3GPP interworking architecture of oneM2M, the UE can host ADN-AE/ASN-CSE/MN-CSE. So the resource <schedule> of the CSE/AE should be mapped to UE reachability.
7.4.2 Resource Structure

Refer to the clause 9.6.9 Resource Type schedule of TS-0001[1]
7.4.3 ASN/MN-CSE or ADN-AE Creates the <schedule> in IN-CSE

7.4.3.1 ServiceFlow
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Figure 7.4.3.1-1: Service flow of <schedule> creation

Step 001: ASN/MN-CSE or ADN-AE performs Initial Attach procedure of 3GPP to negotiate the active time value for PSM parameter with network.

Step 002: The network return the Initial Attach with the active time value for PSM parameter.

Step 003: ASN/MN-CSE or ADN-AE performs the oneM2M registration procedure with mobile original message to IN-CSE (SCS) 
If the ASN/MN-CSE hosts on the UE, CSE shall announce the <schedule> to the <remoteCSE> of IN-CSE which includes that SyncIndicator is NotSync. If the ADN-AE hosts on the UE, the AE shall create the initial <schedule> of <AE> of the IN-CSE which includes that SyncIndicator is NotSync.
Step 004: The IN-CSE (SCS) send the registration response with mobile original response message to the ASN/MN-CSE or ADN-AE.

7.4.4 IN-CSE Synchronizes <schedule> from 3GPP network

7.4.4.1 ServiceFlow
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Figure 8.8.5.4.1-1: Service flow of <schedule> synchronization from 3GPP network

This scenarios could be followed by clause 7.4.3 base on the local policy of IN-CSE.
Step 001: The IN-CSE (SCS) sends a Monitoring Request to SCEF to subscribe the CSE/AE reachability, and the request contains information as specified in 3GPP TS 23.682 [3]. Such information includes:
External Identifier, 
SCS Identifier (which is IN-CSE ID)
 SCS Reference ID (which is a parameter created by the IN-CSE to refer to a specific transaction initiated by the IN-CSE towards the SCEF; SCS Reference ID is stored by the SCEF.)
Monitoring Type (which is set to “UE Reachability”)
Maximum Number of Reports, 
Monitoring Duration, 
Monitoring Destination Address (which is IN-CSE address)
IdleTimeIndication (which is set to “TRUE”).
Step 002-Step 004: 3GPP interworking handling the MonitorRequest  Information,，more detail can reference 3GPP TS23.682[3]

Step 005: The SCEF (NSE) sends a Monitoring Response (SCS Reference ID, Cause) message to the IN-CSE (SCS) to acknowledge acceptance of the Monitoring Request of the identified monitoring event configuration.
Step 006: The MME sends a Monitoring Report (Idle Timestamp, Subscribed Periodic RAT/TAU timer, Active Timer) to SCEF when detecting the UE status change to Idle.

Step 007: The SCEF sends a Monitoring Report to the IN-CSE when receiving the Monitoring Report from MME that contains information as specified in 3GPP TS 23.682 [3]. Such information includes: 
External Identifier,
SCS Reference ID
Idle Timestamp (Which is the start time of the CSE/AE becoming idle status)
 Subscribed Periodic RAT/TAU timer (optional), 
Active Time (optional)

Step 008: The IN-CSE synchronize the <schedule> of the CSE/AE with the network: set the start time of <schedule> to the time the UE changes to idle state, and the period of <schedule> shall be the Active time value and TAU timer. IN-CSE updates the SyncIndicator is SyncWithUnderlyingNetwork. If the ADN-AE hosts on the UE, the IN-CSE updates the <schedule> of <AE>.
For example, the Active time value of the UE is 30 minutes, and the TAU timer of UE is 6 hours. The Start time of UE change to idle status is 8:00 am. So the schedule could be set to: * 0-30 2, 8, 14, 20 ****.

In case of the ASN-CSE hosted on UE, the ASN-CSE will establish connection on 2:00-2:30, 8:00-8:30, 14:00-14:30, and 20:00-20:30 to receive the downlink message.
Step 009: The IN-CSE sends update request to update the <schedule> of <CSEBase>if the ASN/MN-CSE hosts on the UE.

Step 0010: The ASN/MN-CSE sends the response message to IN-CSE.
7.4.5 Targeting ASN/MN-CSE or ADN-AE 
7.4.5.1 <schedule> synchronized with 3GPP Network
7.4.5.1.1 ServiceFlow

[image: image3.emf]UE

(ASN/MN-

CSE  or ADN-

AE)

IN-CSE

Step 003aSend the IN-AE message 

to UE

Step 001 

Request targeted to ASN/MN-CSE or 

ADN-AE

IN-AE

Step 003c IN-CSE buffer the message until 

the UE is reachable again.

Step 002 Check the current device status  

and compare the timestamp in the AS 

request message with schedule of ADN/

ASN/MN-AE

Step 004c Send the message to UE 

when UE is reachable

CaseB:if the current device status is un-reachable, and if timestamp in the IN-AE 

request message is not in the scope of schedule 

Step 003b 

Response from targeted ASN/MN-CSE 

or ADN-AE

Step 005a

Response from targeted ASN/MN-CSE 

or ADN-AE

Step 006c

Response from targeted ASN/MN-CSE 

or ADN-AE

CaseA:if the current device status is reachable

CaseC:if the current device status is un-reachable, and if timestamp in the IN-AE 

request message is in the scope of schedule 

Step 005c Send the response to the 

IN-CSE

Step 004aSend the response to the 

IN-CSE

Mca Mca/Mcc


Figure 7.4.5.1-1: Targeting UE when <schedule> synchronized with Network
Step 001: The IN-AE requests to perform one of the CRUD operation on a resource residing on the ASN/MN-CSE or ADN-AE, the request is sent via the Mca reference point to the IN-CSE. The request from IN-AE includes the target resource identify.
Step 002: IN-CSE checks the local <schedule> of target ASN/MN-CSE or ADN-AE which indicates the pre-defined reachable schedule information of target ASN/MN-CSE or ADN-AE. If syncIndicator of <schedule> is SyncWithUnderlyingNetwork, IN-CSE checks the current time whether in the scope of <schedule> or not which indicate the reachable status of target ASN/MN-CSE or ADN-AE in current time

Case A: if the current time is in the scope of <schedule> which indicates the target ASN/MN-CSE or ADN-AE current status is reachable

· Step 003a: IN-CSE sends the downlink data to ASN/MN-CSE or ADN-AE directly;

· Step 004a: the ASN/MN-CSE or ADN-AE sends the response message to the IN-CSE;

· Step 005a: IN-CSE sends response message to the IN-AE;

Case B: if the current time is not in the scope of <schedule> which indicates the target ASN/MN-CSE or ADN-AE current status is unreachable, IN-CSE would calculate the next reachable start time based on the <schedule>, and check the Operation Execution Time or Request Expiration Timestamp in the IN-AE request message is whether earlier than the next reachable start time or not, if yes, or the Operation Execution Time or Request Expiration Timestamp absent in the request, then go to Step 003b,

· Step 003b: IN-CSE sends error response message to the IN-AE to which indicates that the downlink data message cannot be delivered to the target ASN/MN-CSE or ADN-AE :
 if the Operation Execution Time and Request Expiration Timestamp are absent, the error information should be the targeted resource is not reachable.

if the Request Expiration Timestamp exists, and Request Expiration Timestamp is earlier than the next reachable start time, the error information should be the request can not be delivered to the target resource before Request Expiration Timestamp expires.

if the Operation Execution Time and Request Expiration Timestamp exist, the Request Expiration Timestamp is later than the next reachable start time and Operation Execution Time is earlier than the next reachable start time, the error information should be the request can not be delivered to the target resource before Operation Execution Time expires.
Case C: if the current time is not in the scope of <schedule> which indicates the target ASN/MN-CSE or ADN-AE current status is unreachable and the Operation Execution Time and Request Expiration Timestamp in the IN-AE request message are both later than the next reachable start time, then got Step 003c:

· Step 003c: IN-CSE buffers the message until the ASN/MN-CSE or ADN-AE  is reachable again;

· Step 004c: IN-CSE(SCS) sends the downlink data  request message to the target ASN/MN-CSE or ADN-AE before the Operation Execution Time  and Request Expiration Timestamp expire during the next reachable time;
· Step 005c: the ASN/MN-CSE or ADN-AE sends the response message to the IN-CSE;

Step 006c: IN-CSE sends response message to the IN-AE;
7.4.5.2 <schedule> not synchronized with 3GPP Network

7.4.5.2.1 ServiceFlow
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Figure 7.4.5.2.1-1: Targeting UE when the <schedule> not synchronized with Network
Step 001: The IN-AE requests to perform one of the CRUD operation on a resource residing on the ASN/MN-CSE or ADN-AE, the request is sent via the Mca reference point to the IN-CSE. The request from IN-AE includes the address of the target resource.
Step 002: IN-CSE checks the local <schedule> of target ASN/MN-CSE or ADN-AE which indicates the pre-defined reachable schedule information of targeted ASN/MN-CSE or ADN-AE. If the syncIndicator is not SyncWithUnderlyingNetwork, IN-CSE buffers the request and waits the UE reachability report to get the reachable status of the targeted ASN/MN-CSE or ADN-AE.
Case A: if Operation Execution Time or Request Expiration Timestamp in the IN-AE request message expired before the UE reachability report
Step 003a: IN-CSE sends the response to IN-AE with error information which indicates the message can not be delivered to the target ASN/MN-CSE or ADN-AE;
Case B: if Operation Execution Time or Request Expiration Timestamp does not expire or does not exist in the IN-AE request message

Step 003b-004b: 3GPP send the Monitor Report of UE reachability when detects the UE become reachable status which contains information as specified in 3GPP TS 23.682 [3]. Such information includes:
External Identifier,

SCS Reference ID
UE reachability Status
Step 005b: IN-CSE sends the downlink data request message to the target ASN/MN-CSE or ADN-AE
Step 006b: the ASN/MN-CSE or ADN-AE sends the response message to the IN-CSE;

Step 007b: IN-CSE (SCS) sends response message to the IN-AE;
7.4.6 IN-CSE Stops synchronizing <schedule> from 3GPP network

7.4.6.1 ServiceFlow
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Figure 7.4.6.1-1: Service flow of stopping <schedule> synchronizing with network
This scenarios could be followed by deleting <schedule> of ASN/MN-CSE or ADN-AE base on the local policy of IN-CSE.
Step 001: The IN-CSE (SCS) sends a Monitoring Request to SCEF to delete the subscription of UE reachability, and the request contains information as specified in 3GPP TS 23.682 [3]. Such information includes:
External Identifier, 
SCS Identifier (which is IN-CSE ID)

 SCS Reference ID (which is a parameter created by the IN-CSE to refer to a specific transaction initiated by the IN-CSE towards the SCEF; SCS Reference ID is stored by the SCEF.)

Monitoring Type (which is set to “UE Reachability”)
SCS/AS Reference ID for Deletion
Step 002-Step 004: 3GPP interworking handling the MonitorRequest  Information,，more detail can reference 3GPP TS23.682[3]

Step 005: The SCEF (NSE) sends a Monitoring Response (SCS Reference ID, Cause) message to the IN-CSE (SCS) to acknowledge deletion of the identified monitoring event configuration.
Step 006: The IN-CSE stops synchronizing the <schedule> of the CSE/AE with the network: updates syncIndicator to NotSync. If the ADN-AE hosts on the UE, the IN-CSE updates the <schedule> of <AE>.
Step 007: The IN-CSE sends update request to update the <schedule> of <CSEBase> resource. If the MN/ASN-CSE hosts on the UE.
Step 008: The ASN/MN-CSE sends the response message to IN-CSE.
-----------------------End of change 1---------------------------------------------
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