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Abstract of the contribution: Evaluation of solutions for scenario A, “Downlink IP packet transmission to UE applying power saving function”
***** First change *****
5.1
Solution 1: Enabler for coordination of SCS/AS initiated downlink transmission

Editor’s Note: Include a paragraph at the beginning explaining which Scenario the Solution addresses.

5.1.1
Description

This solution is an optimization for Scenario A (clause 4.1).

For some use cases it may be beneficial to handle the high latency of power saving devices on the application level by waiting with the transmission until the device becomes active. If the application can be notified when a device becomes active and can be reached over the IP connectivity, the application can start a packet transmission in the “active window”, make the communication with the device without delay and finalize the subsequent application processing promptly. This would allow a simple application logic, no or a minimum number of retransmissions, minimized load on the network and the radio interface, minimum energy consumption in the device and also a minimum of required processing at the sending side (i.e. the SCS/AS).

This approach for handling the high latency of devices is not in conflict with an optimization of DL transmission to power saving devices by buffering, but they work well together as complementary approaches. In fact, buffering may even be a prerequisite when extreme synchronization is required e.g. when Extended DRX is used for power saving. 

5.1.2 
Impacts on existing nodes and functionality

5.1.3
Evaluation

High level description of a feasible approach but lacking details on how the activity notification shall be done.

***** Next change *****
5.2
Solution 2: DL data buffering in SGW

5.2.3
Evaluation

A solution that may solve the issues that the packet discard behavior of the current system can lead to (see clause 4.1). That is, the solution can be used to reach devices that use power saving functions over the IP connection. The solution enables applications to adapt used retransmission schemes or application behavior and by that reduce the load on the 3GPP network. The solution may be used for devices using PSM. It may potentially also be used for the eDRX depending on the study results.
***** Next change *****
5.3
Solution 3: Reusing MONTE solution 1

5.3.2 
Impacts on existing nodes and functionality

5.3.3
Evaluation

A solution that may solve the issues that the packet discard behavior of the current system can lead to (see clause 4.1). However an interface or API to the operator network is required, something that may not be present in all AS/SCS i.e. not used by all M2M Service providers. 

The concept of activity notifications requires some signaling resources in the 3GPP network for subscribing and delivery of notifications. On the other hand the need for retransmissions may be eliminated or the need for adaptation of retransmission schemes as such may be eliminated (default parameters for retransmission schemes may suffice). The MT data subsequent to an activity notification can be delivered basically immediately to the device. The buffering requirement in the SGW is also reduced. This contributes to a potentially simplified AS implementation and better perception of the 3GPP access for IoT usages.
Solution 3 can be used in conjunction with a buffering solution such as solution 2. Solution 2 DL buffering may in fact compensate for unpredictable delays of the activity notification and the subsequent time delay before the MT data is actually transmitted by the AS/SCS. The MT data and the DDN need to reach the SGW and MME respectively before the window of opportunity of reaching the device is gone. Buffering in SGW may allow the MME to trigger the activity notification some time before an expected activity, hence potentially reducing the active time and reducing required power consumption in the device.
6
Evaluation
Editor’s Note: Evaluation of potential solutions in section 5 and comparisons when needed.
6.1
Evaluation of Scenario A

Based on evaluation in clause 5.3.1, 5.3.2, and 5.3.3 it seems that solution 2 solves the issues outlined by Scenario A for all use cases (i.e. with or without external SCEF-interface/API). 

Solution 3 provides additional benefits (e.g. less SGW buffering requirements, eliminated or reduced need for retransmissions, and ease of use for application developer) for use cases when an external SCEF-interface/API is available.

In summary solution 2 is a basic need and solution 3 is complementary for some use cases when the operator has a partnership relation (SCEF i/f) with the M2M service provider. No side-effects are expected when used in parallel.
7
Conclusion
Editor’s Note: List of conclusions of the study. A solution for a scenario may be concluded and recommended for standardization before the whole study is finalized. 

***** End of changes *****
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