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Abstract of the contribution: It is proposed to take UE reachability notification and reporting mechanism into consideration of Rel-12 for enhancing triggering mechanism and avoiding trigger overload situations.
Discussion
In TS 23.682, a SMS triggering mechanism has been addressed for Rel-11. Referring to TS 29.368 v.b.2.0, in response to the trigger request sending from the SCS, the MTC-IWF enforces load control mechanism to handle the traffic load on trigger requests sending from SCS. However it is found that UE reachability notification request and UE activity notification mechanism are useful 3GPP tools, indicated in TS 23.401 clause 5.3.11.2 and clause 5.3.11.3, to provide UE reachability information for a service entity. Such UE reachability mechanism can save network resource from delivering triggers toward unreachable UEs and handling undelivered triggers in the network.
Proposal 1: It is proposed to take UE reachability notification and reporting mechanism into consideration of Rel-12 for enhancing triggering mechanism and avoiding trigger overload situations. There will be two interfaces to be enhanced for supporting UE reachability notification and reporting mechanism. 
1. The Tsp interface between SCS being a service entity and the MTC-IWF
2. The S6m interface between HSS and MTC-IWF
Further, the UE reachability notification request procedure and UE activity notification procedure needs to be enhanced by considering cases that a UE may be unreachable due to the enforcement of the NAS level congestion control on the MME/SGSN. If the SCS is not aware unreachable causes for the target UEs, the SCS may send trigger request for the back-off/detached UEs, which would waste network resources and delay trigger request for other available UEs.
Proposal 2: It is proposed to enhancing UE reachability notification and reporting mechanism in Rel-12 by taking into consideration the following two scenarios:

· UE-Activity-Notification for a back-off UE with URRP-MME flag set
· Reachability Query for a back-off UE 
Proposal
It is proposed to include the proposed solution in TR 23.887 for resolving key issue of overload handling for device triggering.

* * * First Change * * * *

5.2.1.3.x
Solution: UE Reachability Query from SCS for Device Triggering

5.2.1.3.x.1
General
The UE reachability notification request procedure and UE activity notification procedure are useful 3GPP tools in TS 23.401/23.060 for the service-related entities to obtain UE reachability status from the 3GPP network. In this solution, the SCS reuses the UE reachability notification request procedure towards HSS via MTC-IWF before sending trigger request to a target UE. When the UE with URRP-MME/URRP-SGSN flag set on the registered network node, e.g. MME/SGSN, becomes reachable, the SCS can be informed by the UE activity notification procedure and then start to conduct trigger delivery to the reachable UE. This solution requires the enhancement of signal messages for the Tsp interface between the SCS and the MTC-IWF as well as the S6m interface between the HSS and the MTC-IWF.

Further, the UE reachability notification request procedure and UE activity notification procedure need to be enhanced by considering cases that a UE may be unreachable due to the enforcement of the NAS level congestion control on the MME/SGSN in the following two cases:

· if the MME/SGSN rejects a NAS request with a back-off timer on a UE with URRP-MME/URRP-SGSN set, the MME/SGSN returns UE-Activity-Notification message including the allocated back-off timer back to the SCS. 

· if the MME/SGSN stores the back-off timer sending to a UE, it returns HSS the remaining time of the UE’s back-off timer in UE-Activity-Notification message back to SCS when receiving UE-REACHABILITY-NOTIFICATION-REQUEST from the HSS.
In both cases the back-off UEs will not be able to receive triggers from the SCS until it leaves back-off state or reattach to the network.
5.2.1.3.X.1.1
UE-Activity-Notification for a back-off UE with URRP-MME flag set
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Figure 5.2.1.3.X-1: UE-Activity-Notification Procedure for a back-off UE with URRP-MME flag set
Step1: the SCS sends UE-Reachability-Query message to the MTC-IWF over Tsp.

Step2: the MTC-IWF forwards the UE-Reachability-Query message over S6m requesting the HSS to provide an indication regarding UE reachability on EPS. The HSS stores the SCS ID and sets the URRP-MME parameter to indicate that such request is received.
Step3: If the value of URRP-MME parameter has changed from "not set" to "set", the HSS sends a UE-REACHABILITY-NOTIFICATION-REQUEST (URRP-MME) to the MME. If the MME has an MM context for that UE, the MME sets URRP-MME to indicate the need to report to the HSS when the next NAS activity with that UE is detected.

Step4: the MME applying NAS level Congestion control on the UE by rejecting the NAS message with a back-off timer. If the MME contains an MM context of the UE and the URRP-MME parameter is set for that UE to report once that the UE is reachable, the MME shall send a UE-Activity-Notification (IMSI, back-off timer) message to the HSS in step 4c.
Step5:  When the HSS receives the UE-Activity-Notification (IMSI, back-off timer) message for an UE that has URRP-MME set, it stores the back-off timer for that UE and sends UE-Activity-Notification message indicating back-off timer to the MTC-IWF.

Step6: the MTC-IWF forwards the UE-Activity-Notification (back-off timer) back to the SCS. The SCS may schedule the trigger delivery for the back-off UE. If the SCS sends trigger message for a UE with URRP-MME parameter set before the back-off timer is expired, the HSS returns Absent Subscriber status for the UE and the MTC-IWF sends a Device Trigger Confirm message with an appropriate cause value for the failure back to the SCS.

5.2.1.3.X.1.2
Reachability Query for a back-off UE 
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Figure 5.2.1.3.X-2: Reachability Query Procedure from the SCS for a back-off UE 

The MME stores back-off time per UE when applying general NAS-level congestion control on the UE. When receiving UE-REACHABILITY-NOTIFICATION-REQUEST for a UE from the HSS, the MME returns UE-Activity-Notification message  with the remaining time of the UE’s back-off timer back to the HSS.

5.2.1.3.x.2
Impacts on existing nodes and functionality

Tsp: 

· Support UE-Reachability-Query message sending from the SCS to the MTC-IWF

· Support UE-Activity-Notification message sending from the MTC-IWF to the SCS

S6m:

· Support UE-Reachability-Query message sending from the MTC-IWF to the HSS

· Support UE-Activity-Notification message sending from the HSS to the MTC-IWF

MTC-IWF:

· Forward received UE-Reachability-Query message from the SCS to the HSS

· Forward received UE-Activity-Notification message from the HSS to the SCS

HSS:

· Set the URRP-MME parameter when receiving UE-Reachability-Query message from the MTC-IWF

· Store back-off timer receiving from the UE-Activity-Notification message

· Enforce load control when URRP-MME of a UE is set and back-off timer is not expired
MME/SGSN:

· Return UE-Activity-Notification with back-off timer when apply NAS level congestion control by rejecting a UE with URRP-MME flag set.

5.2.1.3.x.3
Solution evaluation

The SCS can utilize UE reachability notification request and UE activity notification mechanisms to get UE reachability information before sending trigger message. Such mechanisms can save network resource from delivering triggers toward unreachable UEs and handling undelivered triggers in the network.
* * * End of Change * * * *
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