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Abstract of the contribution: this paper discusses how to support multiple monitoring event configuration.
1 Introduction
In SA2#132 meeting, S2-1903563 proposes a solution to support multiple monitoring event configurations for a UE simultaneously. In this solution, 
· HSS creates a monitoring event configuration table and includes each monitoring event configuration as an entry in the table. HSS provides the table to the MME/SGSN.

· If the MME/SGSN receives a monitoring event configuration table from the HSS, it allocates the value of the periodic TAU/RAU timer to the UE and set the mobile reachable timer according to the minimum value of Maximum Detection Time or Maximum Latency among all entries within the table. 
However during the meeting there are some comment on the requirement and solution. In this paper, we try to analyse these two issues. 

2 Discussion
2.1 Requirement confirmation

As defined in subclause 5.6.1.3 of TS 23.682, Loss of connectivity indicates when the 3GPP network detects that the UE is no longer reachable for either signalling or user plane communication. In the normal case if the UE does not detach from the network, the only possible way to detect UE loss of connectivity is via the P-TAU/RAU registration. Per that consideration, Maximum Detection Time is provided by the SCS/AS and indicates the maximum period of time without any communication with the UE after which the SCS/AS is to be informed that the UE is considered to be unreachable. So before that timer is expired, the UE still have a chance to communicate with the network, the network shall not regard this UE as unreachable. The report before the maximum detection time is not necessary and useful from the application layer point of view. 
For example:

Pre-condition: the SCS/AS1 requested loss of connectivity with one hour of Maximum Detection Time, the SCS/AS2 requested loss of connectivity with two hours of Maximum Detection Time.

There are two scenarios where the SCS/AS1 and SCS/AS2 require Loss of connectivity with maximum detection time. 

1) The SCS/AS1 and SCS/AS2 need to communicate with UE for each time interval.

The SCS/AS1 needs to communicate with UE for each one hour and the SCS/AS2 needs to communicate with UE for each two hours. If the MME/SGSN sets the mobile reachable timer based on one hour and the MME/SGSN reports the loss of connectivity to both SCS/AS1 and SCS/AS2 when the MME/SGSN detects the mobile reachable timer expired, the SCS/AS2 consider that the UE is not reachable and lose a chance to communicate with the UE if the UE become reachable again after a while, e.g. in 30 minutes.

2) The SCS/AS1 and SCS/AS2 need to track the UE. 
The SCS/AS1 will initiate a warning when UE is not reachable for one hour and the SCS/AS2 will initiate a warning when UE is not reachable for two hours according to the policy. If the MME/SGSN sets the mobile reachable timer based on one hour and the MME/SGSN reports the loss of connectivity to both SCS/AS1 and SCS/AS2 when the MME/SGSN detects the mobile reachable timer expired, SCS/AS2 will initiate a wrong warning.
Even we allow to report the Loss of Connectivity event before the Maximum Detection Time, it is not clear whether all the event shall be reported or only the report close to the expired timer, e.g. one hour earlier before the Maximum detection time?
Observation 1: it is not suitable to use only one timer for all loss of connectivity report if those monitoring report request different Maximum Detection Time. 
2.2 Solution analysis

During the online and offline discussion in the last meeting, two issues are raised: 

1) Backward compatibility issue. This solution require the HSS/ MME/SGSN to all support the new functionality. So in the roaming case, it is possible that the serving PLMN does not support this feature even the HPLMN support this function. To accommodate this possibilities, the upgraded HSS shall perform the current procedure if the UE comes from PLMN where multiple monitoring event configuration is not supported. This can be per SLA agreement. 
2) Whether the HSS based solution is better. It is suggested that only one monitoring event is detected by the MME/SGSN in any time but a logic handling multiple monitoring events is added in the HSS. If we consider this possibilities, the possible solution look like below: 
· If the HSS accepts multiple monitoring event configurations, the HSS determines the subscribed periodic TAU/RAU timer according to the minimum value of Maximum Detection Time or Maximum Latency among all the configurations and provides the MME/SGSN.

-
For UE reachability, when the MME/SGSN detects the event, the MME/SGSN sends the detected event to the HSS. The HSS shall send the event to all the SCEFs for all the configuration.

-
For Loss of connectivity, when the MME/SGSN detects the event, the MME/SGSN sends the detected event to the HSS. If the HSS determines that event occurs due to the expiration of the mobile reachable timer, the HSS sends the event identifier by SCEF reference Id to the corresponding SCEF. If there is an additional event configuration(s) for Loss of Connectivity, the HSS sends additional timer value according to the maximum detection time of this configuration to the MME/SGSN when it receive the event report. 

Here it is unclear how the HSS provide the new timer to the MME/SGSN? If the new timer is set as the subscribed P-TAU/RAU timer with the value to the next Maximum Detection Time, does this means that only after that time, a new report may be sent to the HSS? Or only the substraction value of the two Maximum Detection Time set as the subscribed P-TAU/RAU timer is sent to the MME/SGSN? 

The key question is that how the MME/SGSN set the subscribed P-TAU/RAU timer and potential next event report per the notification from the HSS. 


From our understanding, following enhancements shall be adopted by the network for the above solution:

1) All the event reports shall go through the HSS and HSS determines the corresponding configuration for the reporting.
2) For the Loss of connectivity, it is unclear how the next event timer is notified from the HSS to MME/SGSN? If the timer issue is resolved, the MME/SGSN needs to start the additional timer per request. 
So in the HSS based solution, the enhancement of the MME/SGSN and HSS to support the multiple monitoring event configuration are all required, i.e. only upgrade the HSS but no MME/SGSN is impossible. Moreover, how to notify the MME/SGSN need be clarified and this require that report go through the HSS is mandatory, which is not required today. 
On the other hand the proposed solution in S2-1903563, the MME/SGSN really knows the status of the UE, e.g. whether UE has connected to network or not, MME/SGSN can detect the event, e.g. setting the mobile reachable timer, the value of the periodic TAU/RAU timer to the UE and the additional detection timers. Also it keep the report not necessary need go through HSS. 
Observation 2: For the backward compatibility issue, it can be per SLA agreement. For the solution comparison, the MME/SGSN based solution is better and clear comparing to the HSS based solution. 
3 Proposal
We propose SA2 to agree the MME/SGSN solution to support multiple monitoring event configurations.
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