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1. Introduction

As per stage 2, section 5.6.6.1 of TS 23.682 states
NOTE 1:
Whether there is a need to acknowledge the Insert Subscriber Data message to HSS (with ISD Ack) before interacting with the IWK-SCEF is left up to Stage 3.
When a monitoring event is configured at the MME/SGSN by the HSS in roaming case with IWK-SCEF deployment, whether MME/SGSN should immediately respond to the ISD and then subsequently configure the monitoring event at IWK-SCEF through a separate transaction or MME/SGSN should wait for IWK-SCEF to respond to the event configuration before sending ISD Answer to HSS is left open. This paper analyses the pros and cons of each approach.

2. The purpose of configuring monitoring event at IWK-SCEF

The following are the reasons for sending the Monitoring event configuration from MME/SGSN to the IWK-SCEF if an IWK-SCEF is deployed by a VPLMN.

1. To inform the IWK-SCEF about the chargeable party for each MONTE event for a subscriber so that the IWK-SCEF can charge the right party when it later generates charging records on receiving the Monitoring events

2. To inform the monitoring events that the IWK-SCEF can expect in future, for a given subscriber. This would help the IWK-SCEF prepare the context for normalizing the events sent later for the given subscriber. This is applicable only for continuous monitoring events and not applicable for one-time events.

3. Aspects to consider to decide if immediate ISD Answer is needed or wait till IWK-SCEF responds

The following aspects needs to be considered to decide whether MME/SGSN need to send immediate ISD Answer to the HSS or to wait till the IWK-SCEF responds.

1. Is the monitoring event configuration allowed at VPLMN by roaming policies in IWK-SCEF? How to convey the status of the monitoring event configuration back to the SCEF via the HSS?
2. Is the monitoring event available immediately and if so, is normalization of the event values expected by the IWK-SCEF?

3. Is it a one time monitoring event report or continuous monitoring report configuration?

Issue #1 can be addressed in 2 difference ways

Solution 1: MME/SGSN waits for IWK-SCEF to respond and provide the status of event configuration. MME/SGSN can then convey the status in ISD Answer to the HSS and the HSS can carry the same to SCEF in Configuration Information Answer over the S6t interface.
Solution 2: MME/SGSN sends ISD Answer as soon as it receives the ISD Request, provided the MME/SGSN at VPLMN allows the event configuration. The MME/SGSN can then convey the event configuration to the IWK-SCEF and once the status of event configuration at the IWK-SCEF is known, the MME/SGSN can send a Notify Request to the HSS conveying the status of the monitoring event configuration.

Issue #2 can also be addressed in the two different ways. 

Solution 1: The MME/SGSN waits for the IWK-SCEF to normalize the values and return. The MME/SGSN then includes the normalized event values in the ISD Answer

Solution 2: The MME/SGSN sends ISD Answer as soon as it receives the ISD Request, provided the MME/SGSN at VPLMN allows the event configuration. Even if the monitoring event is available immediately, the MME/SGSN always reports it through the IWK-SCEF and never through the HSS. So parallel to sending the ISD Answer, the MME/SGSN also sends the event configuration request + the first event report together to the IWK-SCEF. The IWK-SCEF checks if VPLMN policy allows that event configuration. If allowed, it takes the event report data, normalizes it and then routes that event report to the SCEF. The IWK-SCEF also maintains a context for the event configuration, if its not a one time event report.

Issue #3 also be addressed in the two different ways.

Solution 1: The MME/SGSN waits for the IWK-SCEF to normalize the values and return. The MME/SGSN then includes the normalized event values in the ISD Answer. The IWK-SCEF and the MME/SGSN delete the event configuration as soon as the response is sent.
Solution 2: The MME/SGSN sends ISD Answer as soon as it receives the ISD Request, provided the MME/SGSN at VPLMN allows the event configuration. Even if the monitoring event is available immediately, the MME/SGSN always reports it through the IWK-SCEF and never through the HSS. So parallel to sending the ISD Answer, the MME/SGSN also sends the event configuration request + the first event report together to the IWK-SCEF. The IWK-SCEF checks if VPLMN policy allows that event configuration. If allowed, it takes the event report data, normalizes it and then routes that event report to the SCEF. The IWK-SCEF does not store any event configuration information since it’s a one time delivery.

4. Comparison of Solutions for Each Issue

The following table provides a comparison of the two solutions discussed for each issue
	Issue Number
	Solution 1
	Solution 2

	
	Pros
	Cons
	Pros
	Cons

	Issue #1
	Deterministic handling of monitoring event configuration in one transaction
	State machine complexity at the MME/SGSN. If the S6a/S6d transaction for ISD times out, the MME/SGSN has to tear down the transaction towards IWK-SCEF and then rollback the configuration request. Any UE mobility procedure (which requires a ULR update  / Notify update to HSS) that happens during the time MME/SGSN waits for the IWK-SCEF to respond, will result in either terminating the ISD transaction to trigger the ULR / Notify Request for the mobility procedure or will result in the mobility procedure being stalled until the IWK-SCEF responds and then ISD Answer is sent. This is because the HSS cant accept a ULR / Notify Request from MME when it is waiting for ISD Answer. 
	State machine simplicity at MME/SGSN and at the HSS. While the IWK-SCEF is processing the monitoring event configuration, the MME/SGSN can safely handle any mobility procedure and resultant signaling towards HSS.
	SCEF cannot know the monitoring event configuration status immediately and there will be a period of non-determinism during which the SCEF is not sure whether the VPLMN accepted the configuration or not.

	
	No change required to stage 2
	
	
	Stage 2 may needs to be informed of CT4 decision for a 3 way messaging (ISD, ISD Answer and then Notify) upon which stage 2 needs to decide on further course of action.

	Issue #2
	Same as above
	Same as above
	Same as above
	SCEF needs to determine based on the delivery of event notification from the IWK-SCEF, that the event configuration is successful at the VPLMN.

	
	No change required to stage 2
	
	
	Stage 2 may need to be informed of CT4 decision for delivery of monitoring events even if available immediately, to be via the IWK-SCEF and not via the HSS.

	Issue #3
	Same as above
	Same as above
	Same as above
	Even for one time event delivery the SCEF needs to expect the event from IWK-SCEF. SCEF needs to determine based on the delivery of event notification from the IWK-SCEF, that the event configuration is successful at the VPLMN.

	
	No change required to stage 2
	
	
	Stage 2 may need to be informed of CT4 decision to club one time monitoring event configuration + monitoring event delivery to the the IWK-SCEF and the reporting of one time monitoring event, even if available immediately is to be done via the IWK-SCEF.


5. Conclusion

As can be seen from section 4 above, the main benefit of solution #1 is that there is no change required in stage 2 but at the cost of increasing the complexity at MME/SGSN and HSS. Adding a wait state for ISD processing at the MME/SGSN and at the HSS will create unnecessary complexities when mobility events occur at the MME/SGSN and at the HSS. On the other hand though solution #2 requires update to stage 2, it keeps state machine complexity at the MME/SGSN and the HSS very simple. Colliding mobility procedures do not cause any issue at the MME/SGSN and the HSS. So this benefit can be traded off for a 3GPP procedural formality of informing and aligning stage 2 specs. Hence it is proposed that CT4 adopts solution #2 to address the note in section 5.6.6.1 of TS 23.682.
