SA WG2 Temporary Document

Page 1

SA WG2 Meeting #S2-105
S2-143461
13 - 17 October 2014, Sapporo, Japan
(revision of S2-143057)
Source:
Ericsson

Title:
Scenario for DL packet transmission to UE applying sleep function
Document for:
Approval 

Agenda Item:
7.17
Work Item / Release:
FS_HLCom / REL-13

Abstract of the contribution: Proposes a scenario for optimization.

*** First Change ***
4.x
Scenario x: Downlink packet transmission to UE applying power saving function

Editor’s Note: Description of a scenario where optimization is considered and motivation for the optimization.
It is observed that the current system has the following behavior
· When downlink data arrive for a UE that is in ECM-IDLE mode, at least one IP packet is buffered in the SGW and the UE is paged. When the UE responds to the paging, the buffered IP packet(s) are transmitted to the UE. If there is no paging response within an SGW implementation specific period of time, the packets are discarded.

· When downlink data arrive for a UE that is in a power saving state e.g. PSM (Power Saving Mode), the IP packets are immediately discarded in the SGW. No paging is done of the UE (see footnote 
)
The issues that the packet discard behaviour of the current system may lead to are:

· Higher load on the network

· Difficulty to reach devices that use power saving functions
· Applications required to handle frequent transmission failures of transport protocols.
· Frequent use of device triggering at network initiated communication with devices using power saving functions
Higher load on the network are caused by the retransmission schemes (see footnote 
) applied by transport protocols to ensure a successful transmission of packets. Each retransmitted packet needs to be forwarded by the operator core network and packet backbone. It may generate additional Downlink Data Notification signalling between the SGW and the MME, and may require potential storage resources in the SGW. Of course the retransmission of transmitted packets also consumes additional resources at the sender side, i.e. the application server. Higher load on the network will also be caused by application servers that after retransmission timeout fallback to device triggering over the Tsp interface when there is no response from the UE. This network load consists of the signalling and processing to deliver the device trigger SMS to the UE when it becomes active again.

Difficulty to reach devices that use power saving functions is an issue that could make cellular a less preferred choice, for example for Internet-of-Things and MTC applications.The 3GPP power saving functions are designed for a maximum energy saving in constrained devices. Hence the power saving period may, depending on application, be quite long e.g. several minutes or hours. The transport protocol’s retransmission schemes are not designed to  handle such long response times and will therefore not help for reaching the device.

A specific case of difficulty to reach devices that use power saving functions is when the sending application server is not using the Tsp interface or other SMS interface, i.e. device triggers cannot be sent. In those cases, network initiated communication with devices may not be possible at all e.g. if the active time is short and the power saving intervals long.

Applications required to handle frequent transmission failures of transport protocols. Devices minimize power consumption by using short active windows and long power saving intervals. Applications that transmit IP data to the UE may experience frequent transmission failures. The tasks of the application can take long time or fail to finalize and the application need to be tolerant to potentially very long processing times and increased failure rates.
Frequent use of device triggering at network initiated communication with devices using power saving functions may begin to crystallize within the application developer community. Device triggering is a useful feature in some situations, e.g. when the UE IP address is unknown, the UE is behind a closed NAT or firewall etc, but it may also generate significant load in terms of network signalling and processing. In situations where UE IP connectivity is established, the UE IP address is known and a NAT or firewall isn’t blocking downlink packet transmission, it is more efficient to send data on the IP connectivity and avoid device triggering. Especially for applications constrained by cost and low operator ARPU, it should be preferential to avoid high usage of device triggering for a large number of MTC devices.

*** End of Changes ***
� TS 23.401 subclause 4.3.5.2, which states that the PPF flag shall be cleared when the Activity Time expires. With the PPF clear, the MME does not page the UE in E-UTRAN coverage and shall send a Downlink Data Notification Reject message to the Serving GW when receiving a Downlink Data Notification message from the Serving GW. Subclause 5.3.4.3 then specifies that the Serving GW shall empty its packet buffer (discard buffered packets) when the Downlink Data Notification Reject message is received.


� Some examples: CoAP/UDP/IP will by default repeat each transmitted packet max 4 times. MQTT-SN/UDP/IP will repeat each transmitted packet max 2-3 times. TCP will by default repeat the initial SYN packet 3 times. XMPP, MQTT and HTTP all use TCP for their transport.
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