CT WG1 Temporary Document

Page 1

3GPP CT WG1  IoT adhoc meeting
C1A160049
25-27 April 2016, Sophia Antipolis, France
Source:
BlackBerry UK Ltd. 
Title:
Minimising power consumed by CIoT devices in RAT, band and frequency scanning
Document for:
Discussion
Agenda Item:
13.20 
Work Item / Release:
CIoT-CT/Rel 13

Abstract: 
This paper describes the impact on power consumption of existing processes for RAT, band and frequency scanning that can occur in a moving UE which is running a CIoT application and generating small amounts of data infrequently. A solution is proposed for discussion.
1 Power consumption problems related to scanning
PLMN selection can be a very power consuming operation for a UE.  The currently standardised procedures for PLMN selection require the AS to scan all RATs, bands and frequencies that the device supports in order to determine the list of available PLMNs.  The list of discovered PLMNs is then passed up to NAS as input to either manual or automatic PLMN selection.  In some implementations the NAS layer may be able to optimise this process by terminating the scan early, for example, if the highest priority PLMN / RPLMN has been found.   Some implementations may also make use of EFNETPAR (3GPP TS 31.102) or information stored on the ME in order to maintain a record of the last used carrier frequency and this may be used to speed up the search for the last registered PLMN.  However, if the UE has moved significant distances in the intervals between which scanning is necessary, as is the case with IoT applications where the device is mobile such as for the asset tracking application, then the device can find itself in locations where the last used carrier frequency and PLMN are not available.
In our experience, where a full scan is performed, this operation can take many 10’s of seconds and can consume a significant amount of power on devices that may need to be powered from a battery that has to last for circa 10 years without charge.

In certain scenarios a UE may be required to run the scanning and PLMN selection processes with significant frequency:

· Scenario 1: A mobile CIoT device, such as an asset tracking device on a truck may move large distances between the occasions when it needs to send a small message such as a location report or monitor a paging channel.  The PLMN/RAT/band/frequency which was available the last time a small message was sent or paging channel monitored may not be available on the next occasion.  
· Scenario 2:  There is significant cost and complexity for a network operator in deploying features such as eDRX, PSM and HLCom and some operators may choose not to deploy these features for some years until the CIoT market develops further.   For UEs operating on such networks, which generate MO traffic it can be beneficial to operate the UE in a mode where it is detached after sending each small message.   This is because the power consumption that is incurred if the UE is left in Rel 12 idle mode is too great if the periodicity of reporting is not sufficiently high.  When the time comes to send the next small message the UE is required to perform scanning, PLMN selection and attach procedures.  

2 Solution requirements
A solution is needed which enables the UE to prioritise the scanning of a much more limited subset of RAT(s) / band(s) / frequency(s) which are most likely to support the most preferred PLMN.

For CIoT devices that are aware of their geographical location such as those used in asset tracking, then the UE’s knowledge of its location can be used as an input to speed up the scanning process. 
3 Potential solution based on that adopted for ProSe
One option is to use an approach similar to that which was adopted with ProSe.  With the ProSe solution (Section 10.2.3, 3GPP TS 24.334, and Section 3.1B, 3GPP TS 23.122) a UE can be configured with a set of radio parameters, including carrier frequency for use in ProSe Direct Communications, where these sets of radio parameters are applicable in a particular geographical area.  Before initiating ProSe direct communications the UE determines whether any PLMNs operate in the provisioned radio resource and if so a PLMN selection process is initiated.

A very similar solution could be adopted to meet the solution requirement described above in Section 2.  Two methods can be provided for how the AS is made aware of RAT(s) / band(s) / frequency (s) to scan:

· Method 1:    Similar to the ProSe solution, the USIM is provisioned with radio information, specifically in the case of this CIoT solution the radio information is a set of RATs/bands/frequencies that are to be preferentially used for scanning in a given geographical area.
· Method 2:  The location aware CIoT application provides the modem with a set of RATs/bands/frequencies to scan through the use of new AT commands.
The PLMN selection process can then be performed either automatically or alternatively ‘manually’ where in this latter case the modem provides the list of discovered PLMNs up to the CIoT application using AT commands.
4 Evaluation of solution

The proposed solution has the following benefits:

· It is a simple solution that only has impacts for UE and USIM, but which can enable significant power savings for CIoT devices.

· Leverages an approach similar to that already adopted in ProSe specifications and implementations. 
5 Proposal

BlackBerry would like to volunteer to work with interested companies to bring a Rel 13 CR for the next CT1 meeting along the lines of the solution described above in Section 3. 
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