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Abstract of the contribution: This paper provides further analysis and evaluation to the three options.

1. Background 

Four options for Group based MONTE procedure via HSS are proposed during SA2#116bis. Companies show interests in the following three options:
	       Options
Impact to Entities
	Option 1A
	Option 3 
	Option 4 

	SCEF
	Need to be provisioned mapping list of IMSI-External ID/MSISDN for the group from HSS. 

Request group basis MONTE using External Group ID. 
	Request group basis MONTE using External Group ID. 
	Need to be provisioned list of user identity (External ID or MSISDN) for the group. 

Request group-basis MONTE with list of External IDs and list of SCEF reference IDs. 

	HSS
	Need to provision to SCEF the list of IMSI-External ID/MSISDN mapping for the group. 
	Include External ID/MSISDN as MONTE configuration Parameter to the MME/SGSN. 
	Need to provision list of External IDs for the group to SCEF. 

	MME/SGSN
	Include IMSI in the monitoring report in both individual monitoring report and group based monitoring report. 
	Include the received External ID/MSISDN from the HSS in the monitoring report to the SCEF. 
	No additional impact. SCEF reference ID is used to identify the UE as in Rel-13. 


Option 3 is technically endorsed in S2-165237. It was agreed to further analyze the three options and get concluded in SA2#117.
2. Further discussion on the three options
2.1 Scalability problem

· Option 1A/4: in monitoring configuration procedure, when the HSS provides the External IDs within a group to the SCEF, there may be scalability problem, i.e. when the group is very large, the HSS may not be able to insert all the External IDs within one message.
· Option 1A/3: In monitoring configuration procedure, if the HSS finds the MME/SGSN does not support this monitoring event or does not support GENCEF, the HSS cannot only send the SCEF reference ID to indicate this monitoring configuration is failed since the SCEF reference ID is for the whole group. 
The HSS should notify the SCEF that monitoring configuration for which UEs are failed. Or the HSS notify the SCEF monitoring for which UEs are successful. The HSS should send the Monitoring Response with External IDs to the SCEF. If there are too many External IDs, we may also have scalability problem as described above.
· Option 1A/3: In the Reporting Procedure, when the HSS sends Monitoring Indication to the SCEF, External IDs within this group are included. If there are too many reports, we may also have scalability problem as described above.
According to above analysis, there are different scenarios where scalability problem exist in the whole monitoring and reporting procedure. 

Proposal 1: The HSS may send multiple messages to the SCEF in those scenarios. The HSS could decide how many External IDs or reports are included in one message.

2.2 “Group Reporting Guard time” problem

It is defined as “indicate the time during which SCEF or HSS is allowed to delay the Monitoring Event Reporting to accumulate the Monitoring Event which has been detected for the UEs in a group.”

According to the definition and description in S2-165237, it seems after the timer expires, monitoring report is not allowed anymore. However, the HSS/SCEF sends out ONE aggregated report signalling every time Guard Timer expires. This applies to both one time monitoring configuration and continuous monitoring configuration.

SCEF applies the guard timer only for report received from the MME/SGSN.

Proposal 2: it is proposed to revise the definition and the usage of “Group Reporting Guard time”.
2.3 Further signalling reduction
Further signalling reduction may be possible in the following two scenarios:

· The Monitoring configuration request from the HSS to the MME/SGSN is sent per UE.

· In Option 1A/3, the Monitoring report from the MME to the SCEF is per UE.

· In Option4, all the Monitoring reports are per UE. 
Proposal 3: It is possible to reduce the signaling by transfer multiple signaling together, similar to “piggyback” mechanism. 
3 Evaluation

	       Options
Impact to Entities
	Option 1A
	Option 3 
	Option 4 

	SCEF
	Need to be provisioned mapping list of IMSI-External ID/MSISDN for the group from HSS. 

Request group basis MONTE using External Group ID. 
	Request group basis MONTE using External Group ID. 
	Need to be provisioned list of user identity (External ID or MSISDN) for the group. 

Request group-basis MONTE with list of External IDs and list of SCEF reference IDs. 

	HSS
	Need to provision to SCEF the list of IMSI-External ID/MSISDN mapping for the group.

In monitoring configuration procedure, the HSS notifies the SCEF that monitoring for which UEs are successful.  IMSIs are included in monitoring response.

The HSS notifies the SCEF that monitoring for which UEs are suspended e.g. after UE mobility.

In the Reporting Procedure, the HSS may send multiple Monitoring Indication to the SCEF including IMSIs. 
	Include External ID/MSISDN as MONTE configuration Parameter to the MME/SGSN.
In monitoring configuration procedure, the HSS notifies the SCEF that monitoring for which UEs are successful. MSISDNs are included in monitoring response.
The HSS notifies the SCEF that monitoring for which UEs are suspended e.g. after UE mobility.
In the Reporting Procedure, the HSS may send multiple Monitoring Indication to the SCEF including External IDs. 
	Need to provision list of External IDs for the group to SCEF. This may be provided in multiple messages.

	MME/SGSN
	Additional capability indication to the HSS for supporting Rel-14 MONTE/GENCEF. 
Include IMSI in the monitoring report in both individual monitoring report and group based monitoring report.  
	Additional capability indication to the HSS for supporting GENCEF. 
Include the received External ID/MSISDN from the HSS in the monitoring report to the SCEF. 
	No impact. 


Based on the above evaluation table, it is proposed to adopt Option 4 as the basis solution since it is the simplest solution and has no impact to the MME/SGSN.
Proposal 4: It is proposed to adopt option 4 as the basis.
Proposals

Proposal 1: The HSS may send multiple Monitoring Response/Monitoring Indication messages to the SCEF in those scenarios. The HSS could decide how many External IDs or reports are included in one message.

Proposal 2: It is proposed to revise the definition and the usage of “Group Reporting Guard time”.

Proposal 3: It is possible to reduce the signaling by transfer multiple per UE signaling (Monitoring Configuration Request or Monitoring Indication) together.

Proposal 4: It is proposed to adopt option 4 as the basis.
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