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Introduction

The CR Proposes to add introduction about 3GPP MTC feature: Support High Latency Communications (HLCom). 

-----------------------Start of change 1-------------------------------------------
2
References

2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)

[i.4] 
3GPP TR 23.709: "Study on Optimizations to Support High Latency Communications"
-----------------------End of change 1---------------------------------------------
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5
Introduction and analysis to 3GPP Service Capability Exposure 

5.1
3GPP MTC features
5.1.3
Support High Latency Communications
3GPP TR 23.709 [i.4] studies to support applications that communicate with devices that are not reachable for a long period over the 3GPP IP connectivity and being able to support large number of such devices in the system without negatively affecting the system performance. 
It studies the following problem : Downlink access for devices that are not reachable for a long period and the problems associated with such devices (e.g. packet discard when the UE sleeps, frequent retransmissions, load on the CN network, waste of radio resources and UE power when the network unnecessarily conveys retransmit packets, etc.). 
Which with two scenarios: 
· Scenario A : Downlink packet transmission to UE applying power saving function
· Scenario B : Coordination of maximum latency between the application and the network
Study conclusions:
· Extended buffering in the SGW of downlink data buffering in S-GW or Gn-SGSN solution is used to handle high latency communication to devices using power saving functions e.g. eDRX and PSM.
· This solution addresses Scenario A by providing a mechanism to buffer data in S-GW or Gn-SGSN for later delivery to UEs that are unreachable for some time. The solution works regardless if the AS/SCS uses a SCEF interface or not. It also works regardless which power saving method is used, given that considerations in the eDRX work are taken. The solution has only minor impact on signalling protocols, i.e. the DDN and DDN Ack messages on S11 and S4. The solution has impact on S-GW buffer size, potentially a significant impact, but implementations may mitigate the impact. With regards to the impact on buffer resources the solution should preferably be used when the buffer time (power saving interval) has short and medium lengths. For long power saving intervals, it is recommended that instead a solution is applied where the AS/SCS only sends DL data when the UE is reachable to reduce required buffer resources.
· MONTE event notifications to notify an AS/SCS when downlink data can be sent to a UE that uses power saving functions e.g. PSM or eDRX, based on:
· Solution of Using Monitoring Event "UE Reachability", which is for Scenario A and Scenario B mainly for a UE which is adopting Power Saving Mode or other features that cause high latencies for downlink data e.g. eDRX (depending on eDRX study results). The Monitoring event "UE reachability" for MONTE in 3GPP TR 23.789 [i.3] is reused to inform about UE reachability to SCS/AS. If a SCS/AS wants to send downlink data to a sleeping UE (e.g. to a UE that is adopting Power Saving Mode), the SCS/AS registers a new Onetime Request 'UE reachability' monitoring event via the SCEF-interface/API in order to detect delivery availability. Then the SCS/AS sends MT data only when the UE is reachable i.e. when the SCS/AS receives a 'UE reachability' notification. This solution ensures the safe delivery of MT data if the SCS/AS sends MT data after the SCS/AS is informed the UE reachability.
· Solution of sending notifications triggered by DDN provides the ability to notify an application of the availability of a UE that may be a high latency UE, with minimized signalling load. The AS subscribes "network application triggering when the UE is available after a DDN failure" once and then gets notification only when there has been some Data delivery failure followed by the UE becoming reachable. This is a different MONTE event from the MONTE event "UE is reachable". The MME is informed about the subscription to the event by the HSS as part of the normal registration process. The application registers with the HSS, e.g., via an interface defined as part of AESE, to be notified of DDN failure. This method effectively provides an alternative to the use of SMS for triggering, along with the associated core network signalling necessary to deliver the SMS message. This solution also provides additional battery saving to the UE that awakes and does not receive a downlink packet.
· The Extended buffering in the SGW/SGSN and the MONTE based notifications shall apply to E-UTRAN, UTRAN and GERAN.
· Coordination of maximum latency between the application and the network
· Either by interaction between the application in the UE with the UE NAS layer according to solution of Coordination using the UE application. This solution relates to Scenario B. The UE should set parameters related to power saving functions e.g. PSM and eDRX. Application Servers which need to initiate data transmissions to devices that are applying power saving functions, may control the maximum latency for downlink data to the device. The solution makes it possible for applications set the maximum acceptable response time it will experience when the 3GPP system applies power saving functions such as PSM and potentially eDRX.
· Or through the parameter on Maximum latency in monitoring event configuration from SCS/AS to SCEF according to 3GPP TR 23.789[i.3] specific parameters for the UE Reachability event.
-----------------------End of change 2---------------------------------------------
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