SA WG2 Temporary Document

Page 3

3GPP TSG SA WG2 Meeting #78
TD S2-101437
22 - 26 February 2010, San Francisco, USA

Source:
ETRI
Title:
Randomized triggering of time-controlled operations
Document for:
Approval
Agenda Item:
9.7
Work Item / Release:
NIMTC / Rel.10
Abstract of the contribution: According to the requirement from stage 1 TS 22.368, time controlled is a MTC feature.  This contribution proposes a solution for randomized triggering of time-controlled operations of MTC devices over the time-controlled period.

1. Introduction

According to 23.888, MTC Devices with Time Controlled MTC Feature send/receive data only at certain pre-defined periods.  Network operators can pre-define and alter the access period and only allow MTC Devices to access the network during the pre-defined time period. 

In last SA2 #77 meeting, the concern was raised about network or server overload caused by simultaneous operations of too many MTC devices especially at the beginning of the time period.  Thus, this contribution proposes a simple solution to randomize triggering point of time-controlled MTC operations. 
2. Discussion

The time-controlled operation can be triggered by MTC device or the network including MTC user.  
When triggered by the network, the operation of MTC device can be started after receiving paging from the network elements (e.g. SGSN/MME) or application-level data from the MTC user directly if the MTC device is online.  The paging time of the MTC device can be controlled by SGSN/MME or the MTC user.
In this contribution, we propose three alternatives to randomize triggering point of time-controlled operation as follows:
(1) Delayed triggering at the MTC device – The MTC device delays triggering of the operation for a random time in range of time-controlled period.
(2) Delayed paging by SGSN/MME – The SGSN/MME delays paging of the MTC device for a random time in the range of time-controlled period after receiving downlink data (e.g. trigger indication or some commands) from the MTC user. 
(3) Randomized triggering from the MTC user – Based on the poll model for communications between MTC devices and the MTC server, the MTC user randomizes transmission of the trigger indication to the MTC devices during the time-controlled period. 
3. Proposal

Based on the discussion above, the following additional text is proposed for time-controlled MTC feature in TR 23.888.
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5
Key Architectural Issues

Editor's note: This section is intended to provide an overview of the alternative architecture fulfilling the requirements. Architecture solutions may apply to all or only some scenarios.

5.9
Key Issue –Time Controlled
5.9.1
Use case description

MTC Devices with Time Controlled MTC Feature send / receive data only at certain pre-defined time periods. Network operators can pre-define / alter the time period based on criteria (e.g. daily traffic load) and only allow MTC Devices to access the network (attach to the network or send / receive data) during the pre-defined time period. The key issue aims at describing how to restrict MTC Device’s access to the network and avoid unnecessary network load outside these pre-defined time periods.

5.9.2 
Required Functionality
The following requirements can be derived from the Time Controlled MTC feature requirements specified in 3GPP TS 22.368 [2]:

-
the network operator shall be able to allocate for an MTC device time periods during which signalling or user plane traffic to/from the network are allowed;
-
the network shall be able to inform the MTC Device of time period(s) during which signalling or user plane traffic to/from the network are allowed;
-
roaming shall be supported for MTC devices with Time Controlled Feature.
-
the network shall be able to dynamically change the time periods.
-
peaks in traffic (including signalling traffic) should be avoided.
NOTE: It shall be possible for the network operator to allow or reject the MTC device’s access to the network according to the operator policy, when it is out of time period.
5.9.3
Solutions

5.9.3.2
Solution 2: Randomized triggering of time-controlled MTC operations
5.9.3.2.1
General
Simultaneous operations by too many MTC devices especially at the beginning of the time period may cause serious network or MTC server overload.  Therefore, the triggering of time-controlled MTC operations needs to be randomized. 
The time-controlled operation can be triggered by MTC device or the network including MTC user.  When triggered by the network, the operation of MTC device can be started after receiving paging from the network elements (e.g. SGSN/MME) or application-level data from the MTC user directly if the MTC device is online.  The paging time of the MTC device can be controlled by SGSN/MME or the MTC user.

Therefore, three alternatives to randomize triggering point of time-controlled operation can be considered:

(1) Delayed triggering at the MTC device – The MTC device delays triggering of the operation for a random time in range of time-controlled period.

(2) Delayed paging by SGSN/MME – The SGSN/MME delays paging of the MTC device for a random time in the range of time-controlled period after receiving downlink data (e.g. trigger indication or some commands) from the MTC user. 

(3) Randomized triggering from the MTC user – Based on the poll model for communications between MTC devices and the MTC server, the MTC user randomizes transmission of the trigger indication to the MTC devices during the time-controlled period. 

5.9.3.2.2
Impacts on Existing Nodes
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