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Abstract of the contribution: this paper discusses the limitation of the monitoring event configuration and proposes an enhancement to resolve this limitation.
1 Introduction
To monitor Loss of connectivity or UE reachability event, the HSS set the subscribed periodic RAU/TAU time per the parameter included in the event to be monitored, e.g. Maximum Latency. In Rel-15 only one event can be configured, e.g. refer to TS23.682 clause 5.6.1.3, 5.6.1.4
“If the subscribed periodic RAU/TAU Timer was previously set by a different Monitoring Request identified by a different SCEF Reference ID for the same UE then, depending on operator configuration, the HSS either performs step 8 to reject the Monitoring Request with an appropriate Cause or accepts the request.”

So that means when there are several different SCS/AS want to monitor the same UE, only one request can be accepted by the HSS. And only one monitor configuration (via the Insert Subscriber Data Request) can be sent to MME/SGSN. In this paper we discuss the possibility to support multi SCS/AS monitoring and how to implement it.
2 Discussion
2.1 Monitoring configuration and P-TAU/RAU timer setting
For Loss of connectivity or UE reachability monitoring event configuration, the related monitoring parameters are received by the HSS. Each monitoring configuration request is identify by the unique SCEF ID+SCEF reference ID. When different SCS/AS want to monitor the UE for the same event, e.g. loss of connectivity, only one monitoring configuration request is accepted by the HSS. This means: 

· Same configuration but only one can report to SCS/AS. Assuming SCS/AS-A ask the Maximum Detection Time 2 hours and the SCS/AS-B also ask the Maximum Detection Time 2 hours, the subscribed periodic TAU/RAU times can be set as same(2 hours). But only one SCS/AS can be reported, i.e. only one SCEF ID+SCEF reference ID is stored at the MME/SGSN. Others monitoring request will be rejected. 
· Different configuration setting but only one can report to SCS/AS.  Assuming SCS/AS-A ask the Maximum Detection Time 2 hours and the SCS/AS-B ask the Maximum Detection Time 5 hours, the subscribed periodic TAU/RAU times can be set as  minimum value, i.e. 2 hours. Now the potential case: 

· UE always do the TAU/RAU after 2 hours. No event will be triggered. 

· UE missed the 1st TAU/RAT but do the 2nd TAU/RAU, SCS/AS-A will be reported of loss connectivity (after 2 hours) and SCS-AS-B will not be reported of loss connectivity.  

· UE missed all the TAU/RAU, i.e. out of coverage.  SCS/AS-A will be reported of loss connectivity (after 2 hours) and SCS-AS-B will be reported loss of connectivity (after 5 hours). 

From above example we can see that even one P-TAU/RAU timer is configured at the UE, it does not mean only one event can be reported. Similar case also exist for the UE reachability setting, i.e. reporting UE reachability early does not cause any problem as the Maximum Latency only indicate the Maximum delay for the UE reachability. From our point of view, multiple monitoring event configurations applying to a UE simultaneously is an important scenario. There are no reason why the HSS can only accept only one monitoring configuration for Loss of connectivity or UE reachability event. An enhancement solution to support this scenario is needed.
Observation 1:  One P-TAU/RAU time can be set at the UE side is not conflict with more than one Loss of connectivity or UE reachability event can be accepted by the HSS. 
2.2 How to support multi event configuration

Loss of connectivity/ UE reachability handling

To support multiple same event configuration, it is proposed to introduce one event configuration table. Each individual event configuration is one entry of that table. And each entry include the Event configuration time and Event configuration information, e.g. SCEF ID+SCEF Reference ID. For each entry, the MME/SGSN kick off a separated detection timer.  And the timer is reset same as the mobile reachable timer, i.e. when the UE go to the connected state. And the P-TAU/RAU time is set as the minimum Monitoring time of the table. 

When the timer is expired, the MME/SGSN per that expired timer send the related report per the event configuration information. Thus even one P-TAU/RAU timer but it still support multi event report. After each report, the MME/SGSN update that configuration table per the event configuration information, e.g. if report is one time, the entry is deleted. Also the P-TAU/RAU timer is updated per the updated configuration table. 
Observation 2:  With the assistance of the event configuration table, the MME/SGSN can set the related P-TAU/RAU timer and do the report per the related monitor timer. 
Mixed handling of Loss of connectivity/UE reachability/Network parameters configuration

For the P-TAU/RAU timer three types procedure may impact on that, i.e. the Loss of connectivity, UE reachability and Network parameter configuration. 

Besides the interaction of the same type configuration procedure, it is also possible of the interaction different type configuration. For example the previous P-TAU timer is set per Loss of connectivity and the incoming configuration request is for UE reachability monitoring, it is possible solve multi different type monitoring request in the similar way. However we see it may introduce some more complexity. For the time being to simplify the handling it is proposed that only the interaction of same type configuration procedure are considered. For the interaction of different type of configuration procedure, no enhancement is suggested now.  

Proposal 1:  For the configuration impact the P-TAU/RAU setting, to simplify the handling only the enhancement to the interaction of the same monitoring type are considered, i.e. only multiple same Loss of connectivity or multiple same UE reachability are supported.
3 Proposal
The related CR change are also shown to explain what the related enhancement is needed. If group concludes that the support of multiple monitoring event configuration for Loss of connectivity and UE reachability is needed. Huawei would like to propose a CR in the next meeting. 
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