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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

An updated overload control mechanism applicable to EC-GSM solution is described in [2] and needs to be included in the TR (i.e. section 6.2.4.6.4 of the TR needs to be updated).
1.3
Summary of change

The TR is updated to reflect EC-GSM overload control based on a 2 bit Implicit Reject Status field instead of the current 2 independent IR flag approach which does not allow for barring of exception reporting triggered system access attempts. 
1.4
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6.2.4.6.4
System Access Procedure 
The EC-GSM device will to a large extent follow legacy RACH behaviour but with adaptations and repetitions according to its estimated UL coverage class. The device shall send the first Access Request message in the first available TDMA frame belonging to the set of EC-RACH bursts corresponding to its estimated UL coverage class. The device may send a maximum number of Access Request messages (retries) according to its UL coverage class on the EC-RACH where the maximum value of retries is broadcasted in the system information on EC-BCCH. If the maximum number of retries N for a given access attempt is reached (where each retry involves transmitting X bursts on the EC-RACH where X is determined according to the estimated uplink coverage class), legacy type behaviour is used whereby a timer is started while waiting for a matching Access Response. However, this timer value shall be updated to account for the Y repetitions expected for the matching Access Response (determined by the estimated downlink coverage class included in the Access Request). 

When sending an Access Request using an AB burst or NB on EC-RACH, a device will look for a matching Access Response within a limited time window that may be different from that associated with legacy operation. The EC-RACH parameter T, used by the CIoT device to get a random wait value before next retry is made for the current access attempt, will be broadcasted on EC-BCCH. Note however that regardless of the parameter T, the CIoT device is only allowed to start any given retry of its current access attempt according to the set of slots specific to its uplink coverage class, see Figure 6.2-5. 

For an Access Request sent on EC-RACH, if a device does not receive a matching Access Response in the expected time window after N re-tries (i.e. a system access attempt failure occurs) then when it performs a subsequent system access attempt it may increment its coverage class (functionality could also be controlled using System Information) and adjust the maximum number of retries allowed for that access attempt (e.g. to N – 1 retries).

SI sent on EC-BCCH will be used to indicate the value by which N should be adjusted and if an increment of coverage class is to be used after an access attempt failure. 


Regardless of what information an CIoT device provides within a RACH access request, it uses the MS Radio Access Capability IE (included within the RAU Request message) to indicate its full set of capabilities, thereby allowing a BSS to query the SGSN for device capability information while managing a device in the EC-Packet Transfer state.
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6.2.4.6.5
Overload Control 

The EC-SCH supports payload space that can be used for conveying information in addition to the TDMA frame reference information within the hyperframe. Since the EC-SCH must be read prior to attempting system access, and since its repetition period is always chosen to cater for devices in the worst case coverage scenarios, it serves as a convenient logical channel from which CIoT devices can read an Implicit Reject Status (IRS) field that determines the type of access barring in effect at any point in time. In addition, the EC-SCH content can be changed as often as once every two 51-multiframes (~470ms) thereby allowing for a near real time mechanism for setting IRS in response to any access loading problem that may be detected. For EC-GSM overload control IRS is seen as consisting of a 2 bit field having the following meaning: 
· 00 - no barring

· 01 - bar all roamers (homers and exception reporting are enabled)

· 10 - bar homers and roamers (only exception reporting is enabled)

· 11 - bar all devices (homers, roamers and exception reporting are all barred)

Homers:  Devices operating in a home PLMN (HPLMN).

Roamers: Devices operating in a visited PLMN (VPLMN).

Exception Reporting: Devices that want to send an exception report

A device not attempting exception reporting and that considers itself to be in a HPLMN shall first read IRS prior to attempting system access. 
-
If IRS = 10 the device shall immediately consider itself as barred and shall then read system information to determine which specific home PLMN(s) are barred and proceed as follows: 

· -
If system information does not indicate its specific HPLMN is barred it shall proceed with its system access attempt. In this case it will at most experience a few seconds of delay in attempting its system access (due to SI acquisition) but this is not considered to be a major concern for these devices.

· -
Otherwise, it shall start a timer TBAR and shall not re-attempt system access until this timer expires. TBAR is similar to legacy timer T3236 (range 10 to 200 seconds with .1 second granularity) but may have a different set of values from which a device draws a value according to a uniform probability distribution.

-
If IRS = 11 the device shall start a timer TBAR and shall not re-attempt system access until this timer expires. 

A device not attempting exception reporting and that considers itself to be in a VPLMN shall first read IRS prior to attempting system access. 

-
If IRS = 01, 10 or 11 the device shall start a timer TBAR and shall not re-attempt system access until this timer expires. 

A device attempting exception reporting shall first read IRS prior to attempting system access. If IRS = 11 the device shall start a timer TBAR and shall not re-attempt system access until this timer expires. 

·  Note that the barring of devices attempting exception reporting is not expected to occur frequently but is supported given the potential for excessive exception reporting due to poor device configuration practices wherein certain types of reporting are incorrectly marked as falling into the exception reporting category. 

·  In addition, to allow for emergency related exception reporting (e.g. public safety related) to take precedence over non-emergency exception reporting, allowing for IRS = 11 is seen to be essential. 
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