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Abstract of the contribution: This paper discusses guard timer clarification for group based MONTE.
Background
<Background of group reporting guard time>
GENCEF(Group Enhancement for Network Capability Exposure Function) was studied and concluded in the release 14. During the study, Guard time is proposed (S2-161738) to achieve signalling efficiency. It was concluded as Guard Time is an optional parameter included by the SCS/AS to indicate the time during which the SCEF or HSS is allowed to delay the Monitoring Event Reporting since the Monitoring Event has been detected. Some particular UEs in the group can be reachable to the CN nodes one by one so that CN nodes need to report monitoring event multiple times. In order to reduce signalling cost due to the number of reporting caused by the number of UEs in the group, the SCEF and HSS can queue the event report for the number of UEs in the group during the guard time and then sends the report at once along with all queued event report for the UEs. Due to MME impact, it was concluded the guard timer is not applicable on the MME. 
However, the interaction with SCS/AS has been out of scope of 3GPP so that it couldn’t have been able to clarify how the guard timer is set/used/considerd by SCS/AS.
Now it is time to clarify the overall operation for the guard timer.


Overall operation
Basic operation of timer
There are two ways to run the guard timer.
Option 1-a


Figure.1-a Keep running timer wheneve expiry of previous period
 For Option 1-a, HSS or SCEF Keeps running guard timer even thoutg there is no event detected. As exampled in figure 1-a, there can be no event detected during the 2nd guard timer is running. In this case, running timer is unnecessary behavior for HSS and SCEF. In addition, most of IoT devices would be expected not change frequently their status that has been moniotored, keeping running the timer make redundant operation in the network functions, mostlikely.
Option 1-b


Figure.1-b Run timer when the first event is detected after previous timer has been expired
For Option 1-b, HSS or SCEF starts timer at the first monitoring event was detected/reported. After expiry of the previous period of timer, CN does not run the timer unless there is another monitoring event detected/reported. Meaning of guard timer for SCS/AS is that meaningful time for accumulation of individual monitoring report for the group of UE that can be considered by SCS/AS as one transaction to handle accordingly the group member of UEs that have been reported. In addition, as this timer is for group based MONTE, it is expected the UEs in a group are in similar situation for the configured monitoring event so that huge time difference of each monitoring event for the UE is not expected. Therefore option 1-b has benefit than option 1-a in terms of efficient operation of timer in each network function, and it does not harm any scenario of MONTE operation.
Proposal 1: Accept principle of timer operation as option 1-b.
Timer setting in network function
As guard timer is utilized in HSS or SCEF, it needs to be clarified how set the timer for HSS or SCEF, and how to handle it.
There are two approaches.
Option 2-a  
Separate timer for SCEF and HSS respectively.
SCS/AS sets guard timer for SCEF, and SCEF sets gaurd timer for HSS. In this case, SCEF sets the guard timer for HSS shorter than the guard timer for SCEF. Therefore, when the HSS sent accumulated report after expiry of guard timer to SCEF, the guard timer for SCEF has not been expired and then SCEF can send accumulated monitoring event at the expiry of the guard timer for SCEF. 
Note that some of events can come from MME/SGSN or HSS, so that separated timer handling on SCEF and HSS makes unified handling for any kind of monioting event.
(Refers to 5.6.1.1, MME/SGSN can send monitoring report by including in the Insert Subscription Data Answer. Later on the MME/SGSN can send monitoring report directly to the SCEF)
Option 2-b
Same timer for SCEF and HSS
SCEF and HSS runs same value of timer. HSS accumulates monitoring report for group member of UE, and sends it to SCEF at the expiry of the timer. At the time of SCEF receiving above accumulated report from HSS, the timer at SCEF has been already expired. If so, SCEF doesn’t have to wait another guard timer to send this to the SCS/AS since the accumulated reports are already affected by the guard timer at the HSS. On the flip side, the monitoring event can come from MME/SGSN to SCEF so that SCEF needs to run guard timer. Therefore, SCEF need to determine where the monitoring report came from. If it is HSS, SCEF send immediately to the SCS/AS. If it is MME/SGSN, SCEF takes guard timer into account for accumulating the monitoring event.
Note that this option requires separate handling on the SCEF for the monitoring report that came from the HSS or the MME/SGSN. 
Proposal 2: It is proposed to take option 2-a to clarify unified operation affected by the timer rather than to have more conditional operation on the SCEF side.

	


Proposal
Based on the proposal 1 and proposal 2, it is proposed to agree following operation related with guard timer. After endosing this proposal, we can visit CR to the next meeting, since MONTE CR is supposed to have huge change for all releated clauses in this meeting.


*For configuration
1. SCEF receives guard timer for SCEF from the SCS/AS. 
(Let’s call it SCEF group reporting guard timer, A.K.A SCEF guard timer for convenience)
2. SCEF sets guard timer for HSS according to the SCEF guard timer. This value is usually less than the SCEF guard timer. 
(Let’s call it HSS group reporting guard timer, A.K.A HSS guard timer for convenience)
3. HSS is configured monitoring event with this timer.

*For reporting
1. HSS starts its guard timer when the first monitoring event is detected
2. HSS accumulates monitoring report during the HSS guard timer
3. HSS send accumulated report to the SCEF at the expiry of the HSS guard timer 
4. SCEF receives the report and starts its guard timer
4. SCEF sends the report to SCS/AS at the expiry of SCEF guard timer.
[bookmark: _GoBack]
*For sequential reporting
1. HSS detects monitoring event for some of UEs, and send accumulated report as above mentioned.
2. Later on, if HSS detects another monitoring event for ‘un-reported’ UE, then it starts HSS guard timer to begin accumulating.
3. HSS send another accumulated report after expiry of second round of HSS guard timer.
4. SCEF receives this report and send it to SCS/AS based on the expiry of SCEF guard timer.

*For general operation
- HSS or SCEF can send monitoring report immediately if all of group member of UE has been reported within the guard time.
- HSS or SCEF sends monitoring report immediately at the expiry of the guard time.
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