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Introduction
This contribution proposes a description of the Communication Failure monitoring flow.

-----------------------Start of change 1-------------------------------------------
7.4 Monitoring events

7.4.x UE Availability after DDN Failure
The 3GPP SCEF functionality described in 3GPP TS 23.682 [2] supports APIs for monitoring of events such as UE Availability after DDN Failure. When communicating with UEs which sleep for a long time, if downlink packets are not delivered, the Underlying Network recognizes that the UE is not available by a lack of a response within a reasonable time. 
In this feature, the IN-CSE subscribes once and then gets notified every time the UE becomes reachable after the network fails to deliver a downlink packet. For example, when this option is set and the IN-CSE receives no response to downlink traffic towards a UE, the IN-CSE can assume that if the network failed to deliver the packet because the UE was sleeping and not because of Network Issues. The network later sends an indication to the IN-CSE when the UE becomes reachable.
In the 3GPP Underlying Network this feature involves an entry in the UE subscription, so it is an ongoing event that needs explicit deletion to cancel further reports and it is different than the “UE Reachability” Monitoring Request. The feature is particularly suitable when there is just one IN-CSE.

The IN-CSE may also request Idle Status Indication. If Idle Status Indication is supported by the Underlying Network, when the UE transitions into Idle mode, the report includes the time at which the UE transitioned into Idle mode, the active time and the periodic TAU/RAU time granted to the UE.


[image: image1.emf]1. Monitoring 

Request

3. Confirmation

7. Monitoring 

Ind. (UE available)

4. DL Data

10. Monitoring 

Ind. (UE ID, Idle 

mode time, 

active time, periodic 

TAU/RAU)

SCEF

IN-CSE

IN-AE

3GPP 

Network 

Entities

Mcc

Mcn Mca

3GPP UE 

(ASN/

MN-CSE 

or 

ADN-AE)

2. Monitoring handling

5a. DDN failure

6. UE contacts NW, Notify-on-available-after DDN-failure flag 

is set, SCEF receives indication

8a. Availibility after 

DDN Failure handling

8b. (Opt) Send queued data

9. UE transitions to idle, monitoring indication to SCEF (UE 

ID, Idle mode time, active time, periodic TAU/RAU)

11. Idle Status 

Indication  handling

0a. UE attach and ADN-AE or AND/MN-CSE Registration, 

<AE> or <remoteCSE>,  <schedule> creation

5b.(opt). 

Handling of 

Lack of DL 

data  

response 

0b. (opt) 

 <schedule>

Subscription


Figure 7.4.x -1: Availability after DDN Failure monitoring
Step 0: UE Attach and oneM2M Registration Procedures.

The UE attaches to the 3GPP network and the ADN-AE or ASN/MN-CSE hosted on the UE performs the oneM2M registration procedure, as detailed in clause 6.5. The IN-CSE hosts the corresponding <AE> or <remoteCSE> resource for the registree. It is also assumed that <schedule> resources have been created as children of the <AE> or <remoteCSE> resources at registration. The UE hosted ADN-AE or ASN/MN may also subscribe to their respective <schedule> resources during this procedure.
If an IN-AE is interested in the reachability status of the UE, it may subscribe to the <schedule> resources (step 0b, optional).  
Step 1: IN-CSE (SCS) sends a Monitoring Request to SCEF to monitor the UE Communication Failure.
The monitoring request from the IN-CSE to SCEF contains information as specified in 3GPP TS 23.682 [3]. Such information includes:
· SCS Identifier shall be set to a value that is prearranged between the Service Provider and MNO.

· T8 Destination Address is set to the IP Address of the IN-CSE.

· TTRI is used to correlate this request with future responses. It shall be assigned based on internal IN-CSE policies.  

· TLTRI is used to identify the monitoring request.  It shall be assigned based on internal IN-CSE policies.  Later, when reports are received, the value shall be used to associate them to the original request.
· Chargeable Party identifier shall be optionally set according to IN-CSE pre-provisioning 
· Monitoring type shall be set to “Availability after DDN Failure"
· External Identifier shall be set to the M2M-Ext-ID of the UE
·  Idle Status Indication shall be set in order for the IN-CSE to be notified of when a UE transitions into idle mode
Step 002 -Step 003: Monitoring Request Handling in the Underlying Network.

The SCEF handles the Monitoring Request together with the Mobile Core Network, as described in 3GPP TS23.682[3]. The SCEF sends a Monitoring Response (TLTRI, Cause) message to the IN-CSE (SCS) to acknowledge acceptance of the Monitoring Request of the identified monitoring event configuration.

Step 004: DL Data is sent to the UE.

Downlink data is sent to the UE which, in the Underlying Network, involves sending a Downlink Data Notification (DDN) message to the MME, and MME initiates paging of UE. 

Step 005a: DDN Failure.

The Underlying Network diagnoses a DDN Failure when, after DDN, no response to the UE paging is received and if the UE is in PSM mode (not every DDN failure triggers this event.) The UE subscription is updated to reflect that a notification of availability should be sent after this DDN failure.
Step 005b: Request failure handling.

The IN-CSE may also diagnose the failure when no response to the DL data has been received.  It is up to implementation if the IN-CSE changes the <schedule> resource at this point to indicate that communications are not available, or just records it as a one-time response failure. Other alternatives for implementation are, for example, for the IN-CSE to change the <schedule> resource to indicate that communications are not available only after a pre-provisioned number of requests fail. The IN-CSE may also buffer future requests or enlarge its buffer size.
Step 006: Available after DDN Failure

At a later time, the UE contacts the network, e.g., to perform a TAU, or as it executes a service request. The Underlying Network notes that UE is available and that an availability notification is requested in the subscription. A Monitoring Indication that the UE is available is sent to the SCEF.

Step 007: SCEF sends a Monitoring Report to IN-CSE (SCS).
The SCEF sends a Monitoring Report to the IN-CSE as specified in 3GPP TS 23.682 [3], indicating that the UE is available, including: 
· External Identifier (M2M-Ext-ID of the UE)
· TLTRI (same as in the request)
Step 008a and b: Availability after DDN Failure Handling at the IN-CSE (SCS).

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

· If the monitored UE hosts an ADN-AE, the information is used to update the <schedule> child resource of the corresponding <AE> resource

· If the monitored UE hosts an ASN/MN-CSE, the information is used to update the <schedule> child resource of the corresponding <remoteCSE> resource

The IN-CSE uses the information provided to update the scheduleElement of the <schedule> to indicate that DL Data services are available. 
Note that in Step 5b the IN-CSE might NOT have modified the <schedule> resource to indicate that no DL data service is available. However, even if the IN-CSE did not detect the DDN failure event, at this point it can use this indication to make sure that DL Data services are indicated as available by the scheduleElement attribute. 

Later (step 8b, optional) IN-AE(s) or the IN-CSE may decide to resend data queued for the UE.

Step 009: UE transitions to Idle
UE transitions to idle mode. If Idle Status Indication was requested during Monitoring Event configuration, and the MCN supports Idle Status Indication, then the SCEF is provided with an indication which includes the time at which the UE transitioned into idle mode, the active time and the periodic TAU/RAU timer values.
Step 010: SCEF sends UE Idle mode indication to IN-CSE (SCS).
The SCEF provides a monitoring indication to the IN-CSE, including: 

· External Identifier (M2M-Ext-ID of the UE)
· TLTRI (same as in the request)
· Idle Timestamp (start time of the ADN-AE or ASN/MN-CSE hosting UE becoming idle status)

· Periodic RAT/TAU timer (optional)
· Active Time (optional)

Step 011: UE Idle mode indication Handling at the IN-CSE (SCS).

The IN-CSE uses the information provided in step 10 as follows:

· If the monitored UE hosts an ADN-AE, the information is used to update the <schedule> child resource of the corresponding <AE> resource

· If the monitored UE hosts an ASN/MN-CSE, the information is used to update the <schedule> child resource of the corresponding <remoteCSE> resource

The IN-CSE changes the <schedule> resource such that the start time of scheduleElement is the end of the TAU timer, and the element duration indicates the Active time value. The changes may be activated at the time provided by the Idle Timestamp.

-----------------------End of change 1---------------------------------------------
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