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Abstract of the contribution: This paper discusses Reachability Reports and how they are used.
1
Discussion 

1.2 
When is the Reachability Report Sent?
Section 5.6.3.3 of TS 23.682[1] states that: “UE reachability indicates when the UE becomes reachable for sending either SMS or downlink data to the UE, which is detected when the UE transitions to ECM-CONNECTED mode (for a UE using Power Saving Mode or extended idle mode DRX) or when the UE will become reachable for paging (for a UE using extended idle mode DRX).” Section 5.6.3.3 of TS 23.682[1] explains that “If the UE uses extended idle mode DRX, the MME/SGSN takes the Maximum Response Time into account to determine when to report this monitoring event before the next Paging Occasion occurs.”.
Observation 1: The UE Reachability Report can mean 2 different things; it can mean that the UE is in ECM-CONNECTED mode or it can mean that the UE will soon have a paging occasion. 

1.2 
What is in the Reachability Report?

Section 5.6.3.1 of TS 23.682[1] states that “The MME/SGSN sends a Monitoring Indication (SCEF Reference ID(s), Monitoring Event Report, User Identity) message to the SCEF.”.

The T6a/b interface is used to send the monitoring event report from the MME to the SCEF. The stage 3 details of the T6a/b interface are defined in TS 29.128[2]. Section 5.2.2.2 of TS 29.128 states that, when a UE reachability report is reported, the Monitoring-Event-Report AVP includes the following AVPs:
· Monitoring-Type AVP (i.e. UE_REACHABILITY);

· Reachability-Information (i.e. REACHABLE_FOR_DATA);

· and optionally the Maximum-UE-Availability-Time AVP (i.e. the time until which the UE is expected to be reachable).
The information in the report from the MME is forwarded by the SCEF to the SCS/AS.
Observation 2: There is nothing in the report that can be used by the SCS/AS to determine if the report is being sent because the UE is now in ECM-CONNECTED mode or if the report is being sent because the UE will soon have a paging occasion. 

1.3 
Description of the Problem
A problem may arise from the fact that the SCS/AS does not know if the report indicates if the UE is in ECM-CONNECTED mode or if the report indicates that the UE will soon have a paging occasion. Consider the following 2 scenarios, the first scenario causes no problem, but the second scenario illustrates the problem. In both scenarios, assume that the UE is communicating with the SCS/AS via some IP based protocol such as HTTP.
Scenario 1:

The SCS/AS has data to send to the UE and a reachability report is received. The report was sent because the UE is changed to ECM-CONNECTED mode. The SCS/AS sends the data upon receiving the report. Since the UE is in ECM-COMMECTED mode, the data is received by the UE with no significant delay.

Scenario 2:

The SCS/AS has data to send to the UE and a reachability report is received. The report was sent because the will soon have a paging occasion. The report was sent Maximum_Response_Time in advance of the paging occasion so that the SCS/AS has sufficient notice to begin sending data. The SCS/AS sends the data upon receiving the report. The data reaches the network and is buffered until the paging occasion. The UE is then paged, the UE transitions to ECM_CONNECTED mode, and receives the data.

The problem in scenario 2 is that the Application or Transport Layer retransmission timers are likely to expire while the buffered data sits in the network waiting for a paging occasion. For example, if HTTP is being used, the TCP retransmission timers are likely to expire, causing the SCS/AS to retransmit packets that are already buffered in the network. In a best-case scenario, the duplicate packets will be delivered to the UE and the TCP layer in the UE will discard the duplicate packets, however this is a waste of UE and Network resources.
In a scenario where the SCS/AS has MT data to send and the SCS/AS transport or application layer utilizes retransmission timers for its MT data, it would be preferable to send the UE a device trigger when the UE is not in ECM_CONNECTED mode and a paging occasion is approaching. The device trigger could then be delivered when the paging occasion arrives and the UE can then initiate contact with the SCS/AS. However, as stated in observation 2, there is nothing in the report that can be used by the SCS/AS to determine if the report is being sent because the UE is in ECM-CONNECTED mode or because the UE will soon have a paging occasion. Thus, the SCS/AS is not able to decide what action to take.
1.3 
Solution Proposal

It is proposed that the monitoring event report be updated to include an indication of whether the report is being sent because the UE is in ECM-CONNECTED mode or because the UE will soon have a paging occasion. This update would be needed in the report that is sent from the MME to the SCEF (on the T6a/b interface) and in the report, that is sent from the SCEF to the SCS/AS (on the T8 interface).
A TS 23.682 CR (S2-184831) has been submitted to this meeting making the necessary changes.
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