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Introduction
Issue one:

In 3GPP TS 29.122V15, maxUEAvailabilityTime this parameter may be included to identify the timestamp until which a UE using a power saving mechanism is expected to be reachable for SM delivery.
When "monitoring-Type" is "UE_REACHABILITY" and the “ReachabilityType” is “SMS” or “SMS_AND_DATA”, the maxUEAvailabilityTime will be include in the notification from 3GPP to SCS. 
But in the Step3 clause 7.4.1 of oneM2M TS-0026, oneM2M sets ReachabilityType as DATA, so maxUEAvailabilityTime shall not be included in the response in Step7.
Table 5.3.2.3.2-1: Definition of type MonitoringEventReport

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE 1)

	imeiChange
	AssociationType
	0..1
	If "monitoring-Type" is "CHANGE_OF_IMSI_IMEI_ASSOCIATION", this parameter shall be included to identify the event of change of IMSI-IMEI or IMSI-IMEISV association is detected.

Refer to 3GPP TS 29.336 [11] Subclause 8.4.22.
	Change_of_IMSI_IMEI_association_notification

	externalIds
	array(ExternalId)
	0..N
	External identifier 

(NOTE 2)
	

	idleStatusInfo
	IdleStatusInfo
	0..1
	If "idleStatusIndication" in the "MonitoringEventSubscription"sets to "true", this parameter shall be included to indicate the information when the UE transitions into idle mode.
	Ue-reachability_notification,

Availability_after_DDN_failure_notification

	locationInfo
	LocationInfo
	0..1
	If "monitoringType" is "LOCATION_REPORTING", this parameter shall be included to indicate the user location related information.
	Location_notification

	lossOfConnectReason
	integer
	0..1
	If "monitoring-Type" is "LOSS_OF_CONNECTIVITY", this parameter shall be included if available to identify the reason why loss of connectivity is reported.

Refer to 3GPP TS 29.336 [11] Subclause 8.4.58.
	Loss_of_connectivity_notification

	maxUEAvailabilityTime
	DateTime
	0..1
	If "monitoring-Type" is "UE_REACHABILITY", this parameter may be included to identify the timestamp until which a UE using a power saving mechanism is expected to be reachable for SM delivery.
Refer to Subclause 5.3.3.22 of 3GPP TS 29.338 [34].
	Ue-reachability_notification

	msisdns
	array(Msisdn)
	0..N
	Identifies the MS internal PSTN/ISDN number 

(NOTE 2)
	

	monitoringType
	MonitoringType
	1
	Identifies the type of monitoring type as defined in clause 5.3.2.4.3.
	

	uePerLocationReport
	UePerLocationReport
	0..1
	If "monitoringType" is "NUMBER_OF_UES_IN_AN_AREA", this parameter shall be included to indicate the number of UEs found at the location.
	Number_of_UEs_in_an_area_notification

	plmnId
	PlmnId
	0..1
	If "monitoringType" is "ROAMING_STATUS" and "plmnIIndication" in the "MonitoringEventSubscription" sets to "true", this parameter shall be included to indicate the UE's serving PLMN.
	Roaming_status_notification

	reachabilityType
	ReachabilityType
	0..1
	If "monitoring-Type" is "UE_REACHABILITY", this parameter shall be included to identify the reachability of the UE.

Refer to 3GPP TS 29.336 [11] Subclause 8.4.20.
	Ue-reachability_notification

	roamingStatus
	boolean
	0..1
	If "monitoringType" is "ROAMING_STATUS", this parameter shall be set to "true" if the UE is on roaming status. Set to false or omitted otherwise.
	Roaming_status_notification

	failureCause
	FailureCause
	0..1
	If "monitoringType" is "COMMUNICATION_FAILURE", this parameter shall be included to indicate the reason of communication failure.
	Communication_failure_notification

	NOTE 1:
Properties marked with a feature as defined in subclause 5.3.4 are applicable as described in subclause 5.2.7. If no features are indicated, the related property applies for all the features.

NOTE 2:
Identifies the user(s) for which the event occurred. Can be omitted if the event occurred for all users identified by the surrounding structure.


5.3.2.4.4
Enumeration: ReachabilityType

The enumeration ReachabilityType represents a reachability type. It shall comply with the provisions defined in table 5.3.2.4.4-1. If reachabilityType set to "SMS", the monitoring event request from SCS/AS shall be only for one-time monitoring request.

Table 5.3.2.4.4-1: Enumeration ReachabilityType

	Enumeration value
	Description
	Applicability (NOTE)

	SMS 
	The SCS/AS requests to be notified when the UE becomes reachable for sending SMS to the UE
	Ue-reachability_notification

	DATA
	The SCS/AS requests to be notified when the UE becomes reachable for sending downlink data to the UE
	Ue-reachability_notification

	SMS_AND_DATA 
	The SCS/AS requests to be notified when the UE becomes reachable for sending SMS and downlink data to the UE
	Ue-reachability_notification

	NOTE:
Properties marked with a feature as defined in subclause 5.3.4 are applicable as described in subclause 5.2.7. If no feature are indicated, the related property applies for all the features.


In oneM2M TS-0026

Step 3: request for Monitoring Event Subscription to monitor the UE reachability
The IN-CSE sends a MonitoringEventSubscription request to the SCEF to monitor the reachability of a UE. The creation of one or more subscriptions to the node <schedule> in step 2 may be used to trigger the monitoring request if the networkCoordinated attribute of the <schedule> resource is set to TRUE.

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

· URI shall be set to {apiRoot}/3gpp_monitoring_event/v1/{scsAsId}/subscriptions/.  The {apiRoot} and {scsAsId} segments are configured based on Service Provider and MNO policies. 

· notificationDestination shall be 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 to TRUE or FALSE. A setting of TRUE will result in the SCEF sending notifications to the IN-CSE when the UE transitions into PSM idle mode. These notifications will be in addition to any notifications sent to the IN-CSE when the UE transitions into connected mode or receives an eDRX paging occasion.  A setting of FALSE (default) will result in the SCEF not sending notifications when the UE transitions into PSM idle mode.  A setting of TRUE is only applicable for UEs supporting PSM.  How the IN-CSE determines whether a UE supports PSM, eDRX or both is out of scope for the current release of this specification and may be configured based on Service Provider and MNO policies.     
externalId shall be set to the M2M-Ext-ID of the UE.
Issue two: How to update the <schedule> according to the idleStatusInfo in the Monitoring Event Notification
In 3GPP TS29.122:

5.3.2.3.3
Type: IdleStatusInfo

This data type represents the information when the UE transitions into idle mode. It is sent from the SCEF to the SCS/AS.

Table 5.3.2.3.3-1: Definition of type IdleStatusInfo

	Attribute name
	Data type
	Cardinality
	Description

	activeTime
	DurationSec
	0..1
	Identifies the active time granted to the UE. It shall be present if the idle status indication is requested by the SCS/AS with "idleStatusIndication" in the "monitoringEventSubscription" sets to "true".

	edrxCycleLength
	DurationSec
	0..1
	Identifies the power saving interval. It shall be present if the idle status indication is requested by the SCS/AS with "idleStatusIndication" in the "monitoringEventSubscription" sets to "true".

	suggestedNumberOfDlPackets
	integer
	0..1
	Identifies the number of packets shall be buffered in the serving gateway. It shall be present if the idle status indication is requested by the SCS/AS with "idleStatusIndication" in the "monitoringEventSubscription" sets to "true".

	idleStatusTimestamp
	DateTime
	0..1
	Identifies the timestamp at which the UE transitions into idle mode. It shall be present if the idle status indication is requested by the SCS/AS with "idleStatusIndication" in the "monitoringEventSubscription" sets to "true".

	periodicAUTimer
	DurationSec
	0..1
	Identifies the subscribed periodic RAU/TAU timer value. It shall be present if the idle status indication is requested by the SCS/AS with "idleStatusIndication" in the "monitoringEventSubscription" sets to "true".


In the clause 8.8.2.4 of  TR-0024, there is the timer introduction.
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Figure 8.8.2.4-2 PSM related timers
In TS-0026V0.8.1:
Step 7: 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 and the corresponding idleStatusInfo information is provided in the report, the IN-CSE changes 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 Idle Status Indication was not set by the IN-CSE, and the existing schedule indicates that communications are currently available, then no changes to the scheduleElement are made.

· If the idleStatusIndication was not set by the IN-CSE, and the existing schedule indicates that communications are not currently available, 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
So when oneM2M coordinates the <schedule> according to the UE Reachability Monitoring Event Notification, the existing process is not correct. The Step 7 of  v0.8.1 is correct.
[image: image2.png]startof the
scheduleElement

Active Time Power Saving Mode Active Time Power Saving Mode

duration of the
scheduleElement

Periodicity of scheduleElemen




-----------------------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 an SCS to request to receive reports when a device becomes reachable for receiving either SMS or downlink data.  In the 3GPP interworking architecture of oneM2M, the UE hosts 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: UE attaches to 3GPP network and registers 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>
As described in clause 6.3, if at the time of ADN-AE(s) or ASN/MN-CSE registration to the IN-CSE a child <schedule> resource of the <node> resource representing the UE does not exist, the IN-CSE shall create it.  If an IN-AE, ADN-AE(s) or ASN/MN-CSE is interested in receiving notifications when this <schedule> resource is updated by the IN-CSE, based on UE reachability notifications from the underlying 3GPP network, it may subscribe to this <schedule> resource. 
Step 3: request for Monitoring Event Subscription to monitor the UE reachability
The IN-CSE sends a MonitoringEventSubscription request to the SCEF to monitor the reachability of a UE. The creation of one or more subscriptions to the node <schedule> in step 2 may be used to trigger the monitoring request if the networkCoordinated attribute of the <schedule> resource is set to TRUE.

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

· URI shall be set to {apiRoot}/3gpp_monitoring_event/v1/{scsAsId}/subscriptions/.  The {apiRoot} and {scsAsId} segments are configured based on Service Provider and MNO policies. 

· notificationDestination shall be 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 to TRUE or FALSE. A setting of TRUE will result in the SCEF sending notifications to the IN-CSE when the UE transitions into PSM idle mode. These notifications will be in addition to any notifications sent to the IN-CSE when the UE transitions into connected mode or receives an eDRX paging occasion.  A setting of FALSE (default) will result in the SCEF not sending notifications when the UE transitions into PSM idle mode.  A setting of TRUE is only applicable for UEs supporting PSM.  How the IN-CSE determines whether a UE supports PSM, eDRX or both is out of scope for the current release of this specification and may be configured based on Service Provider and MNO policies.     
· externalId shall be set to the M2M-Ext-ID of the UE. 

The following parameters are optional:
· maximumNumberOfReports may be set to a maximum number of event reports to be generated by 3GPP network entities e.g. HSS or MME/SSGN.
· monitorExpireTime may be set to an absolute time at which the UE reachability monitoring event request is considered to expire.  The IN-CSE shall configure this time based on Service Provider and MNO policies.
Step 4: Handling in the 3GPP Network Entities
The SCEF processes the MonitoringEventSubscription request 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 response that contains information as specified in 3GPP TS 29.122 [5] to the IN-CSE. 
· In addition to parameters included in the request, the response also includes a self parameter configured with a URI to the resource created by the SCEF for the MonitoringEventSubscription request.  This URI will have a structure of {apiRoot}/3gpp_monitoring_event/v1/{scsAsId}/subscriptions/{subscriptionId}.  The {apiRoot} and {scsAsId} segments are configured based on Service Provider and MNO policies and the {subscriptionId} segment is configured by the SCEF.
General Exceptions:

· The SCEF returns the following response codes in case of error. 

· Bad Request: If incorrect parameters are included in the request,.

· Unauthorized: If the IN-CSE is not authorized as described in RFC 7235.

· Forbidden: If the SCEF is able to understand the request but unable to fulfil the request.

· Not Found: If the URI specified in the request is incorrect.

· Conflict: The operation is not allowed given the current status of the resource. This response is returned when the creation of a resource with the same URI already exists; or the change cannot be made due to conflict with current state of the resource.

Step 6: Detection of UE changing reachability mode

Later, when the UE transitions 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) or the UE transitions to idle mode (for a UE using Power Saving Mode), 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.

Step 7: SCEF sends Monitoring Event Notification to IN-CSE

When the SCEF receives information of status change in step 6, the SCEF  creates and sends a MonitoringEventNotification message for UE reachability to the IN-CSE as specified in 3GPP TS 29.122 [5].

Otherwise, the MonitoringEventNotification message is sent with appropriate information in accordance with the monitoringType.
The MonitoringEventNotification request for UE_REACHABILITY includes the following: 
· subscriptionId configured with the identifier of the subscription for which this notification corresponds to
· subscription configured with a URI to the subscription resource for which this notification corresponds to
· tltrId configured with the 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]
· 
· reachabilityType configured with DATA (e.g. ) as defined in 3GPP TS 29.122 [5]

· externalID configured with the same value of externalId as in the request at step 3
Step 8: UE Reachability Monitoring Event Notification Response
After receiving a UE Reachability Monitoring Event Notification, the IN-CSE checks Monitoring Event Notification message and returns a response having a response code based on the checked results. 

Step 9: 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 TRUE and if idleStatusInfo information is provided in the report, the IN-CSE shall change the scheduleElement of the UE’s node <schedule> resource:
· the start of the scheduleElement is set to the valule of idleStatusTimestamp which indicates the start time is the same with the start time of targeted UE idle status, and a periodicity is set to the value of periodicAUTimer.

·  the duration of the scheduleElement is set to the value of activeTime.
· 
· 
· If the Idle Status Indication was not set by the IN-CSE, and the existing schedule indicates that communications are currently available, then no changes to the scheduleElement are made.

· If the idleStatusIndication was not set by the IN-CSE, and the existing schedule indicates that communications are not currently available, 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 10a and 10b: (Optional) Notifications are sent to the entities which subscribed to changes in the <schedule> resources. This may include notifications sent to the ADN-AE(s) or ASN/MN-CSE hosted on the UE, if they have subscriptions to their respective <schedule> resources.
Step 11: Notification of schedule update
Upon receiving notification of <schedule> resource updates, the ADN-AE(s) or ASN/MN-CSE hosted on the UE process the notification and should update their local <schedule> resources (if applicable) with the same values. 

Step 12 (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 the <node> or <schedule> resources associated with a UE are deleted or when the networkCoordinated attribute of the <schedule> resource affiliated with a UE is set to FALSE.
Step 13 and 14 (Optional): Handling in 3GPP Network Entities and response to delete Monitoring Event Subscription
The SCEF processes the request to delete the Monitoring Event Subscription together with the 3GPP Network Entities. 
The SCEF responds to the IN-CSE with a response either a code of 200 OK or 204 NO CONTENT indicating that it has successfully deleted the Monitoring Event Subscription.
-----------------------End of change 1---------------------------------------------
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