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Abstract of the contribution: This P-CR clarifies the usage of SCS/AS provided time period value for loss of connectivity monitoring via HSS.
1. Discussion
In Solution 1 (Monitoring via HSS), when subscribing to the monitoring event “Loss of connectivity”, the SCS/AS may provide a time period value after which “loss of connectivity” shall be detected to the HSS. In this case, this time period value should be considered by the network as it determines the periodic RAU/TAU timers for the UE. 
However, there is no description regarding specific usage of this time period value, for example, which network node needs to consider this value, e.g. HSS or SGSN/MME or both?
Currently, a Subscribed Periodic RAU/TAU Timer may be stored as part of the subscription data in HSS. 
TS 23.401 clause 4.3.17.3 reads:

If MME receives a subscribed periodic RAU/TAU timer value from the HSS it allocates the subscribed value to the UE as periodic TAU timer. A visited PLMN MME may use subscribed periodic RAU/TAU timer value, if available, as an indication to decide for allocating a locally configured periodic RAU/TAU timer value to the UE.

TS 23.060 clause 5.3.13.5 reads:

If SGSN receives a subscribed periodic RAU/TAU timer value from the HSS it allocates the subscribed value to the MS as periodic RAU timer. A visited PLMN SGSN may use subscribed periodic RAU/TAU timer value, if available, as an indication to decide for allocating a locally configured periodic RAU/TAU timer value to the MS.
Therefore, reflecting the time period value for detecting “loss of connectivity” provided by SCS/AS to a Subscribed Periodic RAU/TAU Timer is considered simple. So it is proposed for the HSS to take into account this time value for the Subscribed Periodic RAU/TAU Timer for the UE if the SCS/AS provides the HSS with a time period value after which “loss of connectivity” shall be detected when it subscribes to “Loss of connectivity” event.
2. Proposal

Based on the discussion above, the following change is proposed to TR 23.789.
* * * * Start of Change * * * *
6.1.1.4
Specific Monitoring Event handling

Using Sh interface, which is designed for providing Application Servers with HSS based or HSS accessible information, the full set of information that is defined for Sh becomes available for monitoring via HSS when Sh accessible information is exposed by the API-GW. This includes already “UE Reachability” as well as various other status information, like MM and SM status or also location information (with granularity: node, registration area, cell, RAT, time zone) and that with or without paging the UE for determining the information.

Additional, not yet supported monitoring events are described in the following.
Monitoring Event: Change of the association between the ME and the UICC

This event is configured in the HSS. Attach and other procedures today already transfer any changed IMEI-SV to the HSS, to some extent depending on activation of other features like ADD. This functionality is new only for the HSS. The HSS compares the received IMEI-SV with the stored IMEI-SV and reports any difference towards the SCS/AS that subscribed to that information.

As an action it may be configured in HSS that only the stored IMEI-SV is permitted to receive services from the network. Any registration request from a UE with a different IMEI-SV gets rejected by the HSS.
Monitoring Event: Loss of connectivity

For the “loss of connectivity” the serving MME/SGSN notifies the HSS when it is no longer possible to establish signalling between the UE and the network. The HSS notifies the SCS/AS. When subscribing to this event the SCS/AS may provide a time period value after which “loss of connectivity” shall be detected. It is up to operator’s policy to determine what time values are acceptable. This time period value should be considered by the HSS as it determines the subscribed periodic RAU/TAU timer for the UE.
NOTE:
The network should ensure that the periodic RAU/TAU timers for the UE remain above lower bound values both for preserving the battery of the UE and for managing the signaling load of the network.
Monitoring Event: Indication of roaming status

This event is subscribed at the HSS, and the event reporting condition may be per starting/stopping roaming, per serving PLMN change or per roaming country change. Attach and other mobility management procedures already transfer location update notification to HSS, and HSS can identify the roaming status from the serving PLMN ID. Event reporting is triggering by the requested condition. The HSS reports the notification (i.e. Roaming/No roaming, the serving PLMN ID, roamed to country) to the SCEF.

In addition to the event condition to report when roaming starts/stops, the serving PLMN or the visited country changes, the monitoring request also indicates whether continuous reporting or a limited number of reports is requested. A request for a single report is assumed to deliver immediately the current status, like also any other request delivers as the first event report the current status that is then the basis for any subsequent reports of changes.
* * * * End of Change * * * *
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