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1
Open issues
In stage 2 specification related to MONTE, TS23.682 section 5.6.1.1, there is an NOTE addresses the need of informing the HSS of the remaining number of reports: 

NOTE 3:
The MME/SGSN will transfer the parameters stored for every monitoring task as part of its context information during an MME/SGSN change. If the UE detaches from the network, the HSS will receive the remaining number of reports in the Maximum Number of Reports parameter.

During CT4#70 meeting, C4-151416 proposes a simple way that the MME sends notification to the HSS when UE detaches, to inform the remaining number of reports. 
It was doubted that sending notification to the HSS at every UE detach may cause unnecessary signalling to the HSS. Alternative solution was mentioned that the MME/SGSN reports the remaining number of reports to the SCEF at every monitoring event report, and the SCEF counts the reports to determine of updating the HSS.
To help further discussion, this paper lists possible solutions and tries to evaluate each solution so as to make decision. 
2
Different scenarios

In the following scenarios, the monitoring information (i.e. remaining number of reports) needs be stored somewhere and later on be carried to next entity (i.e. MME/SGSN):

· a) The UE hands over from source MME/SGSN to target MME/SGSN. In this case, the monitoring information is transferred during HO procedure via UE context exchange between MME(s)/SGSN(s). So there is no issue in this scenario.
· b) The UE detaches from one MME/SGSN, and later on attaches to new MME/SGSN. In this case, the monitoring information should be transferred from the old MME/SGSN to the new MME/SGSN before the HSS downloads Monitoring Event Configuration data to the new MME/SGSN.

· c) The UE detaches from one MME/SGSN, and later on attaches to the same MME/SGSN. In this case the monitoring information needs to be stored somewhere else, before MME/SGSN purges the UE and loses monitoring information.
To the scenario b/c, the monitoring information should be cached somewhere after the UE detaches but before the MME/SGSN purges the UE, or before the UE changes to new MME/SGSN.
The monitoring information can be cached in either the HSS or the SCEF, which leads to different solutions.
3
Possible solutions
3.1
MME/SGSN informs the HSS of remaining number of reports
C4-151416 proposes that the MME/SGSN sends NOR to inform the HSS of the remaining number of reports when a UE detaches. The HSS then updates the value of Maximum Number of Reports accordingly. 
It was questioned that this method may cause unnecessary notification to the HSS, especially if a UE repeats attach(send data(detach to the same MME/SGSN. 
To avoid unnecessary notification, it can be improved that the MME/SGSN only sends target information to the HSS by the following way:
· When purging the UE, the MME/SGSN includes target information in Purge message;
· When receiving Cancel Location Request from the HSS, due to the UE attaches to new MME/SGSN, the MME/SGSN includes target information in Cancel Location Answer message;

With this improvement, no additional signalling to the HSS is needed. Also this solution gives operator the capability of control the limitation of monitoring event reports, without relying on external/third part entities (e.g. SCEF).
3.2
MME/SGSN reports remaining number of reports over T6
This solution proposes that the MME/SGSN includes remaining number of reports at every monitoring event report to the SCEF. The SCEF compares the remaining number of reports it expects with the number of reports outstanding from MME/SGSN. If the number of outstanding reports from MME/SGSN and the number of expected reports in SCEF differ the SCEF initiates an update to the HSS.
This solution requires the MME/SGSN to send the remaining number of reports to the SCEF at every event report. And every time the UE changes MME/SGSN due to detach-reattach, the SCEF needs to update the HSS. Hence, this solution requires additional signalling exchange between the SCEF and the HSS. 
3.3
HSS queries SCEF for remaining number of reports when MME/SGSN changes 
This solution proposes that the HSS requests the SCEF to provide updated Maximum Number of Reports when the HSS detects change of MME/SGSN. The SCEF shall count the received number of reports and use this information to generate Maximum Number of Reports and responds back to the HSS. 
This solution requires the HSS to interact the SCEF for getting new value of Maximum Number of Reports. Hence, this solution requires additional signalling exchange between the SCEF and the HSS, at every time MME/SGSN changes. 

3.4
SCEF stops monitoring when received reports reaches the Maximum Number of Reports
This solution proposes that the SCEF counts the number of received reports, and requests the HSS to delete the monitoring event configuration if the received reports reach the Maximum Number of Reports. 
This solution requires one time signalling from the SCEF to update the HSS when the SCEF detects the received reports reach the limitation. It depends on the correct logic inside the SCEF, so it has the risk of not available if the SCEF does not support this logic due to e.g. internal error or not implement this logic.
4
Evaluation
Following criteria should be taken into account when evaluate the possible solutions:

· Whether the solution can fully support the requirement of triggering the HSS to update the Maximum Number of Reports;

· The complexity of the solution, e.g. how many entities are involved in the solution;

· Whether the solution can reduce the signalling exchange between network entities, e.g. between MME/SGSN and HSS, or between HSS and SCEF;

· Whether the solution can give operator the capability of control the limitation of monitoring event reports, i.e. without relying on external/third party (e.g. SCEF);
The following table gives evaluation to the candidate solutions: 
	Evaluation Criteria
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Fully Support the requirement
	Yes.
	Yes, with correct SCEF logic
	Yes, if SCEF supports the query.
	Yes, with correct SCEF logic

	Entities involved
	MME/SGSN, HSS
	MME/SGSN, SCEF, HSS
	HSS, SCEF
	SCEF, HSS

	Reduce signalling exchange
	With improvement (i.e. reusing Purge, Cancel Location procedure), no additional signalling exchange is needed
	Additional signalling exchange between SCEF and HSS
	Additional signalling exchange between HSS and SCEF
	Additional signalling exchange between SCEF and HSS

	Operator control the report limitation
	Operator controlled
	Rely on the SCEF logic
	Rely on the SCEF answer to HSS query
	Rely on the SCEF logic


Summary: 

Solution 1 can fully support the requirement and no additional signalling exchange is needed between MME/SGSN and HSS. This solution does not involve the SCEF, and it gives operator the capability of fully control the limitation of monitoring event reports.

Solution 2/3/4 relies on the SCEF logic to update the HSS. It introduces interaction between the SCEF and the HSS and requires additional signalling exchange (especially solution 2/3). If in certain case (e.g. SCEF internal error), the SCEF does not update the HSS, the NW may report monitoring events far more than the pre-configured limitation.

5
Proposal

Based on the analysis above, it is proposed to adopt the solution 1 to solve the issue on how to update the Maximum Number of Reports in the HSS.
C4-151556 addresses changes to TS29.272 as per solution 1. It is proposed to discuss and approve this CR.
