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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

The support of normal bursts (NB) in large cells for the EC-GSM solution is described in [2] and needs to be included in the TR (i.e. section 6.2.4.6.5 of the TR needs to be introduced).
1.3
Summary of change

The TR is updated to identify the procedure for CIoT devices to send a Normal Burst when attempting system access in a large cell where system information (SI) indicates whether or not a serving cell is to be viewed as a small cell (i.e. any cell not so designated is by definition to be viewed as a large cell). 
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6.2.3.2.1
Random Access

The 11 bit access message format for the Random Access is re-used from existing GSM access procedures and is supported by CIoT devices, carried by the Access Burst (AB), see [11] and [12],and is transmitted on TS1 in the UL. Extended coverage is achieved by blind transmission up to 32 times.  


The coding of the NB follows the definition in subclause 6.2.2.1.2.2 with the difference that 48 payload bits, instead of 64 bits, are used and that 6 parity bits, instead of 18, are added to the information bits. Six parity bits are also used today for the RACH, see subclause 4.6 in [12], and the principle of adding the BSIC bitwise modulo 2 to the parity bits is re-used.

To handle collision on the RACH, overlaid CDMA codes are used. Orthogonal codes are used to separate users within a coverage class that tries to access the system at the same time. See 6.2.3.1.3 for more information.
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6.2.4.6.2
Burst types

A CIoT device accessing the system can do this by using two different burst formats, and by that indicate different information to the network. Irrespective of access option used, the optimized functionality associated with CIoT, such as optimized signalling procedures, shall be supported by the device, and implicitly signalled to the network by using the new access format. 

All access options are summarized in table 6.2-6

Table 6.2-6: Random Access – options

	Burst type1
	TS used on C01
	Option

	AB
	0
	- Used only by CIoT devices in normal coverage

	NB
	0
	- When accessing in small cell, or for stationary devices
- MS ID included for faster contention resolution

- Used only by CIoT devices in normal coverage

	AB
	1
	- Used by CIoT devices in extended coverage

	NB
	1
	- When accessing in small cell, or for stationary devices
- MS ID included for faster contention resolution

- Used by CIoT devices in extended coverage

	NOTE1: See Table 6.2-3 for mapping onto physical resources.


Burst types:

-
An Access Burst, AB, will follow the existing 11 bit format of the legacy EGPRS Packet Channel Request message but with optimizations in the way of re-used code points. 

-
A Normal Burst, NB, will support substantially more payload space than an AB and will be sent when a device is operating in small cell environment (~4 km cell radius, when indicated in SI) or is otherwise able to determine what Timing Advance to apply at the point of sending the Access Request.

An AB burst sent on RACH shall include:

-
Random bits (3 bits) – used as today to resolve contention in the access

-
A priority indication (1 bit) – used to indicate if the access is of alarm type or not

-
A block count indication (4 bits) - based on MCS-1

Table 6.2-7. RACH - AB format, TS0

< One Phase Access Request : 
100
< Priority : bit (1) >




< RandomBits : bit (3) >




< Block Count (4) > >

An AB burst sent on EC-RACH shall, in addition, include an indication of the estimated DL coverage class (3 bits) - expected to be used by the BTS when sending the matching response on the EC-AGCH.

Table 6.2-8. EC-RACH - AB format, TS1
< One Phase Access Request : 




< Priority : bit (1) >







< RandomBits : bit (3) >







< DL CC : bit (3) >







< Block Count : bit (4) > >

A Normal Burst sent on RACH or EC-RACH shall include a MSID (e.g. using the 32 bits long TLLI). This is to minimize the signalling required for contention resolution and also allow for a faster acquisition of the MS capabilities. In addition, it will also include the information sent in the AB according to the RACH used, except for the random bits, which are not needed due to the inclusion of MS ID.
A device that determines it has low or no mobility and is operating in a large cell shall make at least one AB based system access request and successfully complete the corresponding uplink transmission (report) to determine the Timing Advance (TA) to apply when attempting a subsequent NB based system access in its current cell.

Once a device has acquired cell specific TA information, it is able to attempt NB based system access requests (i.e. a device that has determined it has low or no mobility shall retain knowledge of TA received in a large cell for future NB based system access attempts in that cell).

A device that is unable to successfully perform a NB based system access, irrespective of the state of the flag in SI indicating small cell, shall revert back to using AB based system access until it successfully completes another uplink transmission.
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