SA WG2 Temporary Document

Page 1

SA WG2 Meeting #93
S2-123643
8 - 12 Oct 2012 - Sofia, Bulgaria
(revision of S2-12xxxx)
Source:
Huawei, Hisilicon
Title:
Control of Device Triggering in case of UE getting no UP establishment
Document for:
Approval
Agenda Item:
8.2.1
Work Item / Release:
MTCe_SDDTE / Rel-12
Abstract of the contribution: This contribution introduces a solution for triggering overload control in the case of UE getting no UP establishment if uplink data transmission through UP establishment/activation needed. 
Introduction and Discussion
When the device trigger is successfully delivered, depending on the triggered application, the UE may require the establishment/activation of UP for uplink data transmission. But when the APN used for UP establishment/activation to communicate with the SCS/AS is congested, if the UE tries to establish the PDN/PDP connection towards the APN, the MME may reject the UE request with a back-off timer associated with the APN as described in TS 23.401 clause 4.3.7.4.2. That is to say, the SCS/AS cannot receive the initiating communication from the UE at the given time and does not know the reason. The SCS/AS maybe tries to trigger the UE again and again, which is considered a kind of waste in network resource utilization and signalling load may be generated due to the persistent trigger attempt from the SCS. This contribution provides a solution as following to resolve the issue.
When the UE determines to establish a PDN/PDP connection to communicate with the SCS/AS in response to the device trigger, the UE can detect whether there is a back off timer running associated with the APN used for UP bearer establishment/activation to communicate with the SCS/AS. If a back off timer for the specific APN is running in the UE, the UE will report a failure message. The UE may also report the information that the UP establishment/activation is not possible and the remaining time of the back off timer (associated with the APN), using the MO small data procedure, to the SCS/AS. So the SCS/AS will not trigger the same application in the target UE again before the back off timer expired.
Proposal

The following text is proposed to be added to TR 23.887.
* * * *START OF CHANGES * * * *
5.2
Device Triggering Enhancements
5.2.1
Key Issue - Overload handling and Scalability for Device Triggering

5.2.1.1
Description

This Key issue relates to Device triggering optimization for overload handling and scalability of device triggers which was not fully specified in Rel-11. For potentially large number of MTC devices, device trigger functionality can overload the operator network and therefore appropriate mechanism needs to be developed to prevent such overload from device triggers. In case of congestion situation, control mechanisms are needed to avoid that the trigger requests deteriorate the congestion. This Key issue also study the solutions for scalability of device trigger when large numbers of devices need to be triggered at the same time. The scalable transmission of trigger request is independent from the Group based feature.
5.2.1.2
Architectural Requirements

The following architectural requirements shall be met:
-    It shall be possible to provide a load control mechanism for the trigger requests over Tsp. For e.g. controlling the ingress rate of trigger requests from a specific SCS at the MTC-IWF or the aggregate ingress rate from all SCS at the MTC-IWF or by some other means to reduce the load on the network.
-
It shall be possible to provide a load control mechanism for the trigger requests over T4/T5 interface. For e.g.: Network node (e.g. MME/SGSN/SMS-SC) initiating overload control to MTC-IWF for trigger request, or network nodes controlling (e.g. dropping/rejecting) the trigger requests in case of congestion.
-
It shall be possible to report to the SCS/AS that the UE cannot establish the PDN/PDP connection resulting from application specific action in response to device trigger due to some reason e.g. the APN is congested.

-
Trigger load control mechanisms shall ensure that the network congestion is not exacerbated by UEs that respond to triggers.
-
The trigger mechanism shall be able to provide a scalable transmission of trigger request and trigger response messages for multiple MTC Devices in the PLMN and on the interfaces to the SCS.

5.2.1.3
Solutions

5.2.1.3.1
Solution: Overload Control for Device Triggering

5.2.1.3.1.1
General

For Device Triggering, a SCS can send a trigger over Tsp interface to an MTC-IWF for trigger delivery over T4 to SMS-SC [TS 23.682] or over T5 to MME/SGSN directly. There are following parts for overload control for device triggers: 
1) The MTC-IWF supports load control functionality to indicate SCSs over Tsp interface to limit trigger loads generated on it. This is described in clause 5.2.1.3.1.1.1.
2) The MME/SGSN/SMS-SC and MTC-IWF supports overload control functionality to allow the MME/SGSN/SMS-SC to limit trigger loads generated on it over T5b/T5a/T4 interface. This is described in clause 5.2.1.3.1.1.2.
3) It should be reported to the SCS/AS when the UE cannot establish the PDN/PDP connection due to APN congestion. This is described in clause 5.2.1.3.1.1.x.
* * * *NEXT CHANGE * * * *

5.2.1.3.1.1.x
Control of Device Triggering in case of UE getting no UP establishment
When the device trigger is successfully delivered, depending on the triggered application, the UE may require the establishment/activation of UP for uplink data transmission.

When the UE determines to establish a PDN/PDP connection to communicate with the SCS/AS in response to the device trigger, the UE can detect whether there is a back off timer running associated with the APN used for UP bearer establishment/activation to communicate with the SCS/AS. If a back off timer for the specific APN is running in the UE, the UE will report a failure message. The UE may also report the information that the UP establishment/activation is not possible and the remaining time of the back off timer (associated with the APN), using the MO small data procedure, to the SCS/AS. So the SCS/AS will not trigger the same application in the target UE again before the back off timer expired.

If no back off timer is running associated with the APN used for UP bearer establishment/activation to communicate with the SCS/AS, the UE could perform the normal request e.g. PDN Connectivity Request to establish/activate PDP/PDN connection. During the request processing, if a back-off timer associated with the APN for communication with the SCS/AS is provided (in the GGSN/PGW overload control message), the UE will report the information that the UP establishment/activation is not possible and the remaining time of the back off timer, using the small data procedure, to the SCS/AS. So the SCS/AS will not trigger the same application in the target UE again before the back off timer expired.
5.2.1.3.1.2
Impacts on existing nodes and functionality
· Prior to establish/activate the UP connection to communicate with the SCS/AS in response to the device trigger, the UE needs to determine whether there is a back off timer running associated with the APN used for UP establishment/activation.
· The UE reports to the SCS/AS that the UP establishment/activation is not possible and the remaining time of the back off timer (associated with the APN).
5.2.1.3.1.3
Solution evaluation

Benefits:

· The SCS/AS can know the status that the UE cannot establish the PDN/PDP connection resulting from the specific action in response to triggering the UE to avoid the persistent trigger attempt from the SCS/AS.
Drawbacks:

-  The UE need to support this approach.
* * * *END OF CHANGES * * * *
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