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Abstract of the contribution: Monitoring event report from a group member UE needs to provide the identity of the UE that is reporting the event. This is unlike monitoring event report for an individual UE, where the identity of the reporting UE can be determined from the SCEF Reference ID carried in the monitoring event report message. This paper presents two solution options to address the problem.

Background

This discussion paper supplements another discussion paper from Samsung (S2-16xxxx) titled "Discussion on Monitoring Event Configuration for a group of UEs". This paper clarifies Option 1 and Option 1A presented in that paper. 
The following describes Monitoring Event configuration procedure for an Individual UE:
1. SCEF sends Monitoring Request message to the HSS in order to configure a monitoring event. In this message, the SCEF includes External ID/MSISDN, SCEF ID, SCEF Reference ID etc. The HSS maps External ID/MSISDN to UE's Internal ID (e.g. IMSI) and identifies the MME/SGSN serving the UE. 
2. HSS sends Insert Subscriber Data Request message to the identified MME/SGSN in order to configure the monitoring event. In this message the HSS includes Monitoring Type, SCEF ID, SCEF Reference ID etc.
3. If the monitoring event configuration is successful, the MME/SGSN sends an Insert Subscriber Data Answer to the HSS, and the HSS sends Monitoring Response message to the SCEF to acknowledge the Monitoring Event request.

Monitoring Event reporting procedure:
· When the MME/SGSN detects the configured monitoring event, the MME/SGSN sends Monitoring Indication message to the SCEF. In this message, the MME/SGSN includes SCEF Reference ID and Monitoring Event Report. The SCEF determines the identity of the reporting UE (External ID / MSISDN) from the SCEF Reference ID. There is no UE identity in this message.
Discussion

Per the current specifications, the SCEF allocates a SCEF Reference ID for the group monitoring requested by the SCS/AS. Such SCEF Reference ID can be used only to identify the group of UEs, not each group member UE. If the MME/SGSN sends Monitoring Indication message to the SCEF without including UE identity, the SCEF cannot figure out which group member UE is reporting the monitored event. Including UE identity in the Monitoring event report message is required for the group-based Monitoring Event procedure in order to address the case where some of the UEs in the group have detected the monitored event but others have not. The SCEF and the SCS/AS need to know which UEs in the group have reported the monitored event.

Issue 1: MME/SGSN needs to determine whether the Monitoring Event is group based. For group based monitoring events, the MME/SGSN needs to provide UE identity in the Monitoring Indication (for monitoring event report) message to allow the SCEF to determine which group member UE the event report is associated with.
Issue 2:  What UE Identity to include in the Monitoring Event Report message?
Issue 1:  MME/SGSN needs to determine whether the Monitoring Event is group based. For group based monitoring events, the MME/SGSN needs to provide UE identity in the Monitoring Indication (for monitoring event report) message to allow the SCEF to determine which group member UE the event report is associated with.
In order to address the above issue, the MME/SGSN:

- 
differentiates an Insert Subscriber Request (for monitoring event configuration) being for an individual UE or for a group-member UE,

-  for the case of monitoring event configuration for a group-member UE, the MME/SGSN includes the identity of the reporting group-member UE in Monitoring Indication (for monitoring event report) message to the SCEF,
-
such procedure is described as Option 1 in this paper.

Another variation of the procedure can be that the MME/SGSN:

-  does not differentiate an Insert Subscriber Request (for monitoring event configuration) being for an individual UE or for a group-member UE,

-
always includes identity of the reporting UE in the Monitoring Indication (for monitoring event report) message to the SCEF,

-  this procedures is described as Option 1A in this paper.
Issue 2:  What UE Identity to include in the Monitoring Event Report message?
-  one set of proposals has been for the MME/SGSN to include reporting UE's Internal ID (e.g. IMSI) in the Monitoring Indication (for monitoring event report) message. For this case, the SECF maps the reported Internal ID to UE's External ID/MSIDSN before reporting to the SCS/AS,
-  the other set of proposal has been for the MME/SGSN to include UE's External ID in the Monitoring Indication (for monitoring event report message). For this case, the HSS provides UE's External ID to the MME/SGSN in Insert Subscriber Request (for monitoring event configuration) message. 

The solutions proposed in this paper focus on the MME/SGSN providing reporting UE's Internal ID to the SCEF.

Downside of the option for MME/SGSN providing UE's External ID in Monitoring Indication message being: 
- 
External ID is specific to an operator's domain. The construct of an External ID could be based on (business) agreements between an UE's home PLMN and the SCS/AS service provider, 
-
Exposing such External IDs to visited PLMNs (e.g. for the roaming case) may not be desirable, 
-  There have been discussions during the development of the MONTE feature on this aspect and the consensus at that time had been not to expose UE's External ID to a visited domain.

Therefore, this paper focuses only on the options where UE's Internal ID is reported by the MME/SGSN in Monitoring Indication (for monitoring event report) message.   

Proposals
Option 1: MME/SGSN differentiates between a monitoring event configuration for an Individual UE and or for a group-member UE: 
1. SCS/AS requests monitoring event configuration to the SCEF with External Group ID. SCEF generates a SCEF Group Reference ID for this request. 
2. SCEF requests monitoring event configuration to the HSS for the External Group ID. Includes SCEF ID, SCEF Group Reference ID also in the request to the HSS. 
3. HSS responds to the monitoring event configuration from SCEF by including [Internal ID (e.g. IMSI) – External ID/MSIDSN] mapping list for the group members. SCEF stores the mapped list of [Internal ID – External ID/MSISDN] for the External Group ID/SCEF Group Reference ID.   
( New: HSS provides list of [Internal ID – External ID/MSISDN] mapping for the group members to the SCEF.
4. HSS sends Insert Subscriber Data Request to the serving MMEs/SGSNs for each group member for the External Group ID. Includes SCEF Group Reference ID also in such requests.
5. When the configured event is detected, the MME/SGSN knows from the SCEF Group Reference ID IE that this event configuration is for a group member. In this case the MME/SGSN sends Monitoring Indication (for monitoring event report) message to the SCEF including UE's Internal ID (e.g. IMSI). Includes SCEF Group Reference ID also. 
( New: MME/SGSN includes UE's Internal ID in the Monitoring Indication (for monitoring event report) message.


NOTE:  If it is not preferred to have the group definition in the SCEF (Internal ID mapping to External ID) it would be possible for each event report to request the External Id from the HSS as already done in e.g. NIDD
6. When the configured event is detected by the HSS, the HSS sends monitoring event report to the SCEF with including External ID/MSISDN.

7. If the SCEF receives the monitoring event report from the MME/SGSN, the SCEF identifies the group member UE from the Internal ID and maps Internal ID to External ID/MSISDN from the mapped list for SCEF Group Reference ID. SCEF reports the event to the SCS/AS by including UE's External ID/MSISDN and External Group ID. 
8. If the SCEF receives the monitoring event report from the HSS, the SCEF identifies the UE by External ID/MSISDN and SCEF Group Reference ID included in the message before reporting the event to the SCS/AS.

Option 1A: Reporting UE's Internal ID for both Individual UE and group member UE:
With this option, the MME/SGSN does not differentiate between a Monitoring Event Configuration for an individual UE and or for a group member UE. With this option. the procedure steps are as follows:

1. For group monitoring case, SCS/AS requests monitoring event configuration to the SCEF with External Group ID. SCEF maps SCE/AS request to an SCEF Reference ID.

For individual monitoring UE case, the SCS/AS requests monitoring event configuration to the SCEF by including UE's External ID/MSIDSN. SCEF maps SCS/AS request to an SCEF Reference ID. No change from the currently documented Rel-13 procedures.
2. SCEF sends monitoring event configuration message to the HSS. For group monitoring case the SCEF includes External Group ID, SCEF ID, SCEF Reference ID etc. For individual UE monitoring case, the SCEF includes External ID/MSISDN, SCEF ID, SCEF Reference ID etc. as currently done. 
3. For group monitoring case, HSS responds to the SCEF monitoring event configuration request by including [Internal ID (e.g. IMSI) – External ID/MSIDSN] mapping list for the group member UEs. SCEF stores the mapped list of [Internal ID – External ID/MSISDN] for the External Group ID/SCEF Reference ID. For individual UE case, such mapping by HSS is not needed.  
( New for group monitoring case: HSS provides list of Internal ID – External ID/MSISDN mapping for the group members in the response message
NOTE:  If it is not preferred to have the group definition in the SCEF (Internal ID mapping to External ID/MSISDN) it would be possible for each event report to request the External Id from the HSS as already done in e.g. NIDD
4. The HSS sends Insert Subscriber Data Request message (for each individual UE or group member UE) to the serving MME/SGSN for configuring the monitoring event. In this message the HSS includes Monitoring Type, SCEF ID, SCEF Reference ID, etc. 
NOTE: Same message for both the group monitoring case and for individual UW case. No change from the currently documented Rel-13 procedures.

5. If the monitoring event configuration is successful, the MME/SGSN sends Insert Subscriber Data Answer to the HSS, and the HSS sends Monitoring Response message to the SCEF to acknowledge the Monitoring Event request.
6. When a monitoring event is detected, the MME/SGSN sends Monitoring Indication (for monitoring event report) message to the SCEF including Internal ID (e.g. IMSI), SCEF Reference ID, etc. Such behaviour applies for both the individual UE case and group member UE case.
( New for individual UE case: MME/SGSN includes UE identity (Internal ID) in Monitoring Indication (for monitoring event report) message. This is different from what is documented in Rel-13 specs.

7. When a monitoring event is detected by HSS, the HSS sends monitoring event report to the SCEF including External ID/MSIDSN, SCEF Reference ID etc.

8. If the SCEF receives monitoring event report from the MME/SGSN, the SCEF uses SCEF Reference ID to determine the External ID/MSISDN. For group monitoring case, the SCEF Reference ID provides reference to the mapped list of [Internal ID - External ID/MSISDN], thereby enabling mapping of Internal ID received from the MME/SGSN to the External ID/MSISDN relevant for the group. For individual UE case, no change from the existing procedure and SCEF Reference ID refers to the External ID/MSIDSN.

Recommendations
1.  Either UE's Internal ID or the External ID may be reported by the MME/SGSN to the SCEF.

2.
This paper, however, does not recommend exposing UE's External IDs to the MME/SGSN:  


-  UE's External ID is specific to an operator's domain. The construct of an External ID could be based on (business) agreements between an UE's home PLMN and the SCS/AS service provider.

-  Exposing such External IDs to visited PLMNs (e.g. for the roaming case) may not be desirable. 


-  There have been discussions during the development of the MONTE feature on this aspect and the consensus at that time had been not to expose UE's External ID to visited domain.

3.  Therefore, this paper focuses only on the options where UE's Internal ID is reported by the MME/SGSN in Monitoring Indication (for monitoring event report) message.   

4.  Two solution options (Option 1 and Option 1A) have been proposed in this paper.

5.  The difference between the two options being: in one option MME/SGSN differentiates between monitoring configuration requests for individual UEs and for group member UEs. There is no such differentiation in the other solution option.
6.  Option 1 requires the MME/SGSN to differentiate between monitoring event configuration request for an individual UE and for group member UE based on the presence of SCEF Reference ID IE vs. the SCEF Group Reference ID IE in Insert Subscriber Data Request message .

7.  Option 1A does not require any such differentiation at the MME/SGSN. SCEF Reference ID IE is used for both the individual UE case and for group member UE case. This option requires enhancement to the procedure for individual UE case specified in Rel-13 specification though.
8.  The recommendation in this paper is to choose between Option 1 or Option 1A based on group consensus.

Conclusion
It is proposed to take the Option 1 or Option 1A, as agreed by group consensus, as the way forward. Related CRs are submitted as S2-16xxxx and S2-16xxyy.
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