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Introduction
3GPP TS 29.122 describes monitoring at clause 4.4.2. Several APIs are defined for monitoring event.
· MonitoringEventSubscription
· MonitoringEventNotification
· MonitoringEventReport
· IdleStatusInfo
The MonitoringEventSubscription message is used in subscription request and subscription response i.e. IN-CSE sends and receives this message. However, the other message can be sent from the SCEF to the IN-CSE.
The optionaility of attribute for MonitoringEventSubscription can be considered as following in accordance with clause 5.3.2.1.2 at 3GPP TS 29.122.

	Attribute name
	Cardinality
	Request (step 3)
	Response (step 5)

	tltrId
	0..1
	M
	M

	self
	0..1
	NA
	M

	externalId
	0..1
	M
	M

	msisdn
	0..1
	M
	M

	externalGroupId
	0..1
	M
	M

	notificationDestination
	1
	M
	M

	requestTestNotification
	0..1
	
	

	websockNotifConfig
	0..1
	
	

	monitoringType
	1
	M
	M

	maximumNumberOfReports
	0..1
	M
	

	monitorExpireTime
	0..1
	M
	

	groupReporGuardTime
	0..1
	
	

	reachabilityType
	0..1
	M
	M

	maximumLatency
	0..1
	O
	O

	maximumResponseTime
	0..1
	O
	O

	suggestedNumberOfDlPackets
	0..1
	O
	O

	idleStatusIndication
	0..1
	M
	M


An attribute of externalGroupId for MonitoringEventSubscription is described at Table 5.3.2.1.2-1 in 3GPP TS 29.122.
Identifies a user group as defined in Clause 4.6.2 of 3GPP TS 23.682.

External Group Identifier is described at clause 4.6.3 in 3GPP TS 23.682

A subscription used for MTC may have one or several IMSI-Group Identifier(s) (see TS 23.003) that are stored in the HSS.
-----------------------Start of change 1-------------------------------------------
7.4.1 
UE Reachability monitoring 
The 3GPP SCEF functionality described in 3GPP TS 29.122 [5] supports APIs for monitoring specific events such as UE Reachability status. This allows SCS which has a role for IN-CSE to request to receive reports when a device becomes reachable for receiving either SMS or downlink data.  In the aspects of 3GPP interworking with oneM2M, the UE shall host an ADN with one or more AEs or an ASN/MN-CSE. The UE Monitoring flow in Figure 7.4.1-1 takes place after the UE has attached to the 3GPP Network and the ADN-AE(s) or ASN/MN-CSE register with the IN-CSE. 
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Figure 7.4.1 -1: UE Reachability monitoring
Step 1: Attach UE to 3GPP network and register to IN-CSE 
The UE attaches to the 3GPP network and the ADN-AE(s) or ASN/MN-CSE hosted on the UE perform the oneM2M registration procedure, as detailed in clause 6.5. The IN-CSE hosts the corresponding <AE> or <remoteCSE> resources for the registree and an associated <node> resource. 
Step 2 (Optional): Subscribe to <schedule>
After a step 1 or during the step 1, a <schedule> resource shall be created as a child of the <node> resource in IN-CSE. An IN-AE may subscribe the node <schedule> resource of which the IN-CSE host ADN-AE(s) or ASN/MN-CSE.
If an AE is interested in the reachability status of the UE, it may also subscribe to the <schedule> resource.
Step 3: request for Monitoring Event Subscription to monitor the UE reachability
The IN-CSE sends MonitoringEventSubscription message to SCEF to monitor reachability of an UE which may have a certain number of UE unreachabilities. The creation of one or more subscriptions to the node <schedule> at step 2 may also be used to trigger the monitoring request when the networkCoordinated attribute of the <schedule> resource is set to TRUE.

The MonitoringEventSubscription message from the IN-CSE to the SCEF shall comply with 3GPP TS 29.122 [5]. The MonitoringEventSubscription message shall include:

· 
· notificationDestination is set to a URI that the SCEF can target UE Reachability notifications towards.  The value of this URI shall be based on internal IN-CSE policies.

· tltrId is used to identify the monitoring request.  It shall be assigned based on internal IN-CSE policies and shall be different from other tltrIds issued by this IN-CSE during the lifetime of this request.  Later, when reports are received, the value shall be used to associate them to the original request

· monitoringType shall be set to UE_REACHABILITY

· reachabilityType shall be set to DATA 
· idleStatusIndication shall be set TRUE or FALSE. When it is set to TRUE, a notification of transition into connected mode in PSM shall be enabled UE to notify.  Otherwise, FALSE is default, no need to notify.  
The following information is optional. However, one of the information shall be included:
· externalId may be set to the M2M-Ext-ID of the UE. 
· msisdn may be set identifier of PSTN/ISDN number allocated for a UE.
· externalGroupId may be set one or several IMSI-Group Identifier which is a set of IMSIs from a 3GPP-based network as specified in 3GPP TS 23.003 [7].
The following information is optional. However, one of the information shall be included to support continuous monitoring:
· maximumNumberOfReports may be set a maximum number of event reports to be generated by 3GPP network entities e.g. HSS or MME/SSGN.
· monitorExpireTime may be set absolute time at which the UE reachability monitoring event request is considered to expire.
The following information may be included:

· groupReporGuardTime may be set time for which the SCEF may aggregate the monitoring event reports detected by the UEs in a group and report them together to the IN-CSE. 
· maximumLatency may be set to a value based on Service Provider and MNO policies.

· maximumResponseTime may be set to a value based on Service Provider and MNO policies.

· suggestedNumberOfDlPackets may be set to a value based on Service Provider and MNO policies.

· requestTestNotification may be to TRUE for initiating notification test from SCEF. If the value of this attribute is FALSE, the SCEF shall not send a test notification. 
· websockNotifConfig may be set to configure parameters to set up notification delivery over Websocket protocol. 
Step 4: Handling in the 3GPP Network Entities
The SCEF handles the MonitoringEventSubscription message together with the 3GPP network entities, as described in 3GPP TS 29.122 [5]. 
Step 5: response to Monitoring Event Subscription
The SCEF sends a MonitoringEventSubscription message that contains information as specified in 3GPP TS 29.122 [5] to the IN-CSE. 
The message shall be included the following information.

· tltrId shall be same value of tltrId as in the request at step 3.
· self is configured with a link to the resource created by the SCEF for the request.

· notificationDestination shall be same value of notificationDestination as in the request at step 3.

· monitoringType shall be set to UE_REACHABILITY

· reachabilityType shall be set to DATA 
· idleStatusIndication shall be same value of notificationDestination as in the request at step 3.
The following information is optional. However, at least one of the information shall be included:
· externalId may be set same value of externalId as in the request at step 3. 

· msisdn may be set same value of msisdn as in the request at step 3.

· externalGroupId may be set same value of externalGroupId as in the request at step 3.
The following information is optional. However, one of the information shall be included to support continuous monitoring:
· maximumNumberOfReports may be set same value of maximumNumberOfReports as in the request at step 3.

· monitorExpireTime may be set same value of monitorExpireTime as in the request at step 3.

The following information may be included:

· groupReporGuardTime may be set same value of groupReporGuardTime as in the request at step 3. 

· maximumLatency may be set same value of maximumLatency as in the request at step 3.
· maximumResponseTime may be set same value of maximumResponseTime as in the request at step 3.
· suggestedNumberOfDlPackets may be set same value of suggestedNumberOfDlPackets as in the request at step 3.
· requestTestNotification may be to set same value of requestTestNotification as in the request at step 3.
· websockNotifConfig may be set same value of requestTestNotification as in the request at step 3.
· General Exceptions:
· The SCEF sends response code in case of error. 

· Bad Request: If incorrect parameters include in the request, the SCEF shall send this response.

· Unauthorized: If the SCS which acts role of IN-CSE is not authorized as described in RFC 7235, the SCEF shall send this response.

· Forbidden: If the SCS which acts role of IN-CSE is able to understand the request but unable to fulfil the request, the SCEF shall send this response.

· Not Found: If the resource URI is incorrect, the SCEF shall send this response.

· Conflict: The operation is not allowed given the current status of the resource. This response shall be used when the creation of a resource with an IN-CSE identifier and optional tltrId is requested and a resource with the same such identifiers already exists and has not been deleted; or the change cannot be made due to conflict with current state of the resource.

· Precondition Failed: When the IN-CSE advertises required features, the SCEF does not support at least one of the required features advertised by the IN-CSE. 
Step 6: Detection of UE changing to Connected mode
Later, the UE changes to connected mode (for a UE using Power Saving Mode or extended idle mode DRX) or the UE becomes reachable for paging (for a UE using extended idle mode DRX). The 3GPP network entities (e.g. HSS) detect the condition and send a Monitoring Event Report for UE reachability with Idle Status Information including Idle Status Timestamp, Periodic RAU/TAU timer, Active Time, eDRX Cycle Length) to the SCEF.

The information of status change at step 6 for UE_REACHABILITY shall be included: 

· reachabilityType
· idleStatusIndication with reachabilityType, or maximumLatency, or maximumResponseTime, or suggestedNumberOfDlPackets
The following information of status change at step 6 for UE_REACHABILITY may be included:

· maximumLatency,
·  maximumResponseTime,
·  suggestedNumberOfDlPackets
Step 7: SCEF notifies Monitoring Event Notification to IN-CSE

When the SCEF receives information of status change at step 6, the SCEF shall determine to monitoring event based on  value of monitoringType attribute in MonitoringEventSubscription message which is at step 3. 
In case of UE_REACHABILITY for contents at the step 7, the SCEF creates and sends a MonitoringEventNotification message to the IN-CSE as specified in 3GPP TS 29.122 [5].
Otherwise, MonitoringEventNotification message shall be sent appropriate information in accordance with monitoringType such as LOSS_OF_CONNECTIVITY, CHANGE_OF_IMSI_IMEI_ASSOCIATION, ROAMING_STATUS, COMMUNICATION_FAILURE, AVAILABILITY_AFTER_DDN_FAILURE and NUMBER_OF_UES_IN_AN_AREA. 
The MonitoringEventNotification message for UE_REACHABILITY shall be included: 
· subscriptionId configured with the identifier of the subscription for which this notification corresponds to
· subscription configured with a link to the subscription resource for which this notification corresponds to
· tltrId shall be same value of tltrId as in the request at step 3.
· monitoringEventReports configured with one or more UE Reachability monitoring reports wherein each report includes the following fields as defined in 3GPP TS 29.122 [5]:

· monitoringType configured with UE_REACHABILITY
· idleStatusInfo configured with information such as activeTime, edrxCycleLength, suggestedNumberOfDlPackets, idleStatusTimestamp, periodicAUTimer as defined in 3GPP TS 29.122 [5]
· maxUEAvailabilityTime configured with a timestamp until which a UE using a power saving mechanism is expected to be reachable. 
· reachabilityType configured with a type of reachability (e.g SMS, DATA, SMS_AND_DATA) as defined in 3GPP TS 29.122 [5]

The one of the following attributes shall be included to monitoringEventReports:

· externalID may be set same value of externalId as in the request at step 3
· msisdn may be set same value of msisdn for a UE which is hosted ASN/MN-CSE or ADN. 
· externalGroupId may be set same value of externalGroupId as in the request at step 3
The one of the attributes in monitoringEventReports for UE_REACHABILITY may be included: 

· reachabilityType
·  maximumLatency,
·  maximumResponseTime,
·  suggestedNumberOfDlPackets
· idleStatusIndication  with reachabilityType, maximumLatency, maximumResponseTime, suggestedNumberOfDlPackets


Step 8: UE Reachability Monitoring Event Notification Handling at the IN-CSE

The IN-CSE uses the information provided in the UE Reachability Monitoring Event Report as follows:

· If the idleStatusIndication was set to TRUE and the corresponding idleStatusInfo information is provided in the report, the IN-CSE shall change the scheduleElement of the UE’s node <schedule> resource such that:

· the start of the scheduleElement is based on the Idle Timestamp, with a periodicity equal to the TAU/RAU Timer.

·  the duration of the scheduleElement indicates the Active Time value.
· If the idleStatusIndication was set to FALSE by the IN-CSE, and the IN-CSE exists <schedule> resource, then no changes to the scheduleElement are made.

· If the idleStatusIndication was set to FALSE by the IN-CSE, and the IN-CSE does not exist <schedule> resource, then the IN-CSE indicates that there are no time-constraints on the UE communications (e.g. by deleting the <schedule> resource).

· When any traffic is received from the node or a UE Reachability Monitoring Event Notification is received for the node, any scheduleElements that were created based on prior idleStatusInfo information shall be deleted for the node. A new scheduleElement shall be created that indicates that the node is available for downlink communication starting immediately and will remain available for at least the duration specified by the maximumResponseTime parameter.

Step 9a and 9b: (Optional) Notifications are sent to the entities which subscribed to changes in the <schedule> resources. Notifications will also be sent to the UE hosted and AND-AE(s) or ASN/MN-CSE, if indicated by subscriptions to their respective <schedule> resources.
Step 10: Notification of schedule update
Upon the receiving notification of <schedule> resource, the ADN-AE(s) or ASN/MN-CSE hosted on the UE shall update its <schedule> resource as hosted on the IN-CSE.

Step 11 (Optional): request to delete Monitoring Event Subscription 
The IN-CSE sends a DELETE request targeting the URI of the subscription resource corresponding to this Monitoring Event Subscription.  This step may be triggered by the IN-CSE when a ADN-AE(s) or ASN/MN-CSE hosted on the UE de-registers from the IN-CSE or when the networkCoordinated attribute of the <schedule> resource affiliated with an ADN-AE or ASN/MN-CSE hosted on a UE is set to FALSE.
Step 12 and 13 (Optional): Handling in 3GPP Network Entities and response to delete Monitoring Event Subscription
The SCEF handles to delete the Monitoring Event Subscription together with the 3GPP Network Entities. 
The SCEF shall respond to the IN-CSE with a response code of 200 OK successfully deleted Monitoring Event Subscription or 204 NO CONTENT that indicates no information to response.
-----------------------End of change 1---------------------------------------------

-----------------------Start of change 2---------------------------------------------
2.1
Normative references

The following referenced documents are necessary for the application of the present document.
[1]
oneM2M TS-0001 Functional Architecture 
[2] 3GPP TS 23.682 Architecture enhancements to facilitate communications with packet data networks and applications; (Release 15)
[3] OMA-TS-REST-NetAPI-CommunicationPatterns-V1-0: '"RESTful Network API for Communication Patterns'", Version 1.0, Open Mobile Alliance.
[4] oneM2M TS-0004 Service Layer Core Protocol Specification

[5] 3GPP TS 29.122; T8 reference point for Northbound APIs (Release 15)

[6] oneM2M TS-0011 Common Terminology
[7] 3GPP TS 23.033; Numbering, addressing and identification (Release 15)
-----------------------End of change 2---------------------------------------------
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