Error! No text of specified style in document.
1
Error! No text of specified style in document.

SA WG2 Meeting #111
S2-153040
19 - 23 October 2015, Chengdu, P. R. China
(revision x of S2-15aaaa, bbbb)
Source:
BlackBerry UK Ltd

Title:
Key issue 2 – New Solution - Optimised Network selection
Document for:
Discussion/Approval

Agenda Item:
5.7
Work Item / Release:
FS_AE_CIOT/Rel-13

Abstract of the contribution: A solution is provided for how to achieve the Key Issue 2 objective of improving UE battery life via improvements to network selection procedures.

Discussion

Other solutions to key issue 2 have looked at ways of improving battery performance by optimising the signalling between the UE and the network.  However there are other functions the device performs that consume significant power, those being network selection and keeping a UICC in idle mode [1].
Research in the field has shown that time spent scanning candidate bands and frequencies can easily be a significant number of multiples of the time actually spent making the short data transmission and as such unless it is properly managed, scanning can be a significant contributor to UE battery power consumption.

This paper looks at the issue of network selection and how it can be optimised.

References for discussion

[1]
C6-150436 – UCC interface in Power Saving Mode (PSM)
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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.368 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<defined term>: <definition>.

Cellular IoT (CIoT): Internet of Things using 3GPP technology.

Editor's note:
the final definition will be coordinated with TSG RAN.

CIoT RAT: a 3GPP Radio Access Technology for Cellular IoT supporting the traffic models defined in clause 4.3 and ultra-low complexity, power constrained, and low data-rate 'Internet of Things' devices.

Editor's note:
the final definition will be coordinated with TSG RAN.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CIoT
Cellular IoT

C-SGN
CIoT Serving Gateway Node

DRX
Discontinuous Reception

IoT
Internet of Things

MTC
Machine Type Communications

M2M
Machine-to-Machine
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6.X
Solution X: Battery life enhancements via optimising network selection
6.X.1
Description
6.X.1.1
General
This solution corresponds to the Key Issue 2 -Efficient support of infrequent small data transmission for Cellular IoT  via optimising network selection.  Extracts from current 3GPP specifications demonstrate how a UE has to scan all the bands it supports. 
Table 5.X-1 Extract from 3GPP TS 36.304 [xx].
	3GPP TS 36.304 [xx]
5.1.2       Support for PLMN selection

5.1.2.1          General

On request of the NAS the AS shall perform a search for available PLMNs and report them to NAS.
5.1.2.2          E-UTRA case

The UE shall scan all RF channels in the E-UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN(s) the cell belongs to. If the UE can read one or several PLMN identities in the strongest cell, each found PLMN (see the PLMN reading in [3]) shall be reported to the NAS as a high quality PLMN (but without the RSRP value), provided that the following high quality criterion is fulfilled:


Table 5.X-2 Extract from 3GPP TS 25.304 [yy].
	3GPP TS 25.304 [yy]
5.1.2       Support for PLMN Selection

5.1.2.1          General

On request of the NAS the AS should perform a search for available PLMNs and report them to NAS.

5.1.2.2          UTRA case

The UE shall scan all RF channels in the UTRA bands according to its capabilities to find available PLMNs.


It is expected that even if the CIoT UE supports single RAT that the behaviour will be in line with current PLMN selection and the UE will scan until such time as it finds the highest priority network.  This problem is exacerbated if the UE supports other RATs and is mobile. If a UE only has a few hundred bytes of data to send, then the time to acquire the network and amount of battery power consumed by the device to acquire the network can be more than the amount of power required to transmit the actual data.
6.X.1.2
Optimised network selection
The operator of the CIoT UE  may configure the CIoT UE  with the required radio configuration information to aid the CIoT UE in obtaining PLMN service faster and improving battery performance.
The radio configuration information for the CIoT UE include:

a)
Geographical area that the parameters are applicable to; and

b)
radio parameters (e.g. frequency bands) that the CIoT UE should scan in.

NOTE 1
The radio parameters are to be defined by RAN groups.

NOTE 2
There can be multiple sets of radio parameters per geographical area.

NOTE 3
It is out of scope of the present specification to define how the CIoT UE can locate itself in a specific Geographical Area. When the CIoT UE is in coverage of a 3GPP RAT, it can for example, use information derived from the serving PLMN. When the CIoT UE  is not in coverage of a 3GPP RAT, it can use other techniques, including user provided location e.g. GPS, as determined by local regulations.
The following applies: 

-
The radio configuration information may be configured in the UICC, in the ME, or in both the UICC and the ME.

-
The UICC shall indicate whether the UE is authorized to use radio configuration information.

-
The ME radio configuration information shall not be erased when a USIM is deselected or replaced.

-
If both the USIM and the ME contain the same set of radio configuration information, the set of radio configuration information from the UICC shall take precedence.

If the CIoT UE is:
a)
provisioned with the radio configuration information and the CIoT UE is able to determine it is in a location that the CIoT UE has radio configuration information for then the CIoT UE shall try and discover a PLMN using those radio configuration information.

b)
not provisioned with radio configuration information, the CIoT UE is unable to determine it is in a location for which is has radio configuration information or the UE has performed functionality in a) but has failed then the CIoT UE shall use network selection as defined today.
6.X.2
Impacts on existing nodes and functionality
UE:

-
New UE procedures or leverage of existing ProSe functionality as defined in 3GPP TS 23.303  [zz] subclause x.y.z.

-
New USIM files or leverage of existing ProSe files as defined in 3GPP TS 23.303  [zz] subclause x.y.z.
RAN

-
Nothing new.
Core Network

-
Nothing new
6.X.3
Solution Evaluation

This solution reduces the amount of time a UE needs to scan to find and select a network.  The impact is solely within the UE (ME + UICC) allowing the solution to be developed independently of any other solutions that look at optimising the UE to network signalling.  The solution can also be applicable to non CIoT devices allowing any device to obtain network connectivity a lot quicker. A benefit of the solution, is that it allows UEs to be used in more time sensitive applications as the device can obtain network connectivity a lot quicker e.g. remote security applications where device is battery powered.
7
Overall Evaluation
Editor's note:
This clause will be further updated to provide evaluation of different solutions for each key issue.
For key issue 2 "Efficient support of infrequent small data transmission for narrowband Cellular IoT" the solutions can be grouped as follows:

Group 1: Solutions with no data radio bearer/S1-U establishment (small data over control plane)

-
Solution 2: Infrequent small data transmission using pre-established NAS security

-
Solution 3: Connectionless small data transmission with immediate return to idle

-
Solution 4/4A: Non-IP small data transmission via MTC-IWF

Group 2: Solutions with data radio bearer/S1-U establishment

-
Solution 5: UE state transition signalling reduction

-
Solution 6: User plane based solution with enhanced ECM-CONNECTED state

-
Solution 13: RRC Fast Connect for Service Request

There are other solutions, e.g. solution 10, 6.X, complementing these solutions, but may be used with either group.
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