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Pseudo CR 45.820 – EC-GSM, Small clarifications to concept description
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

At GERAN#65, when presenting TR version 0.4.1 (see [2]) some comments were received regarding the concept description of EC-GSM agreed at the first Ad Hoc on FS_IoT_LC. It was asked to clarify some aspect in the description.
1.3
Summary of change

It is clarified that:
· No impact is foreseen on radio units in the field by deployment of EC-GSM solution. It is still left FFS if “base station equipment” (which was previously mentioned), i.e. also including the digital unit, can be left without.
· The lowering of output power by the device will imply a loss in UL coverage.
· When using Accelerated System Access Procedure and no TA is used for the transmission the cell size is limited to around 4 km.
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6.2.1.2 
Backwards compatibility and co-existence with GSM

The intention with re-using design principles in GSM is to allow for support of these new CIoT devices in existing GSM deployments, multiplexing traffic from legacy GSM devices and CIoT devices on the same physical channels. 

The common control channels (CCCH) for EC-GSM need to be re-designed to support a broadcast carrier reaching also devices in extended coverage. The EC-CCCH for EC-GSM is mapped onto TS1 on the BCCH carrier.

Re-using existing physical layer design ensures no impact on the radio units supporting GSM already deployed in the field. 
Editor’s Note: The impact on base band processing, and hence the digital unit in the base station is still to be assessed.
Re-using the existing design also allows the physical layer to support device speed the same as supported today (in normal coverage).

	Second modification 


6.2.1.4.2
Output power classes

In the current GSM standard four different output power levels are supported in the 900 band, see Table 6.2-1.

Table 6.2-1. Current MS output power levels.

	Power
	GSM 400 & GSM 900 & GSM 850 & GSM 700

	class
	Nominal Maximum output

	
	power

	1
	‑ ‑ ‑ ‑ ‑ ‑

	2
	8 W (39 dBm)

	3
	5 W (37 dBm)

	4
	2 W (33 dBm)

	5
	0,8 W (29 dBm)


The typical output power class used is 33 dBm, and output power levels higher than 2 W are typically not used for handheld devices. For EC-GSM, 33 dBm is expected to be the maximum output power level to be used by the devices.
In order to integrate the PA onto the chip an alternative power class of [23] dBm is added to the list of supported power classes in the table.

It is the intention that the same specification is to be followed by the new power class, and hence its corresponding reduction in output power implies an equal reduction in maximum UL coverage. It also implies that the same numbers of coverage classes are defined both for devices using 23 dBm maximum output power and for devices using 33 dBm maximum output power.
	Third modification 


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 TS 45.002 [11] and TS 45.003 [12], and is transmitted on TS1 in the UL. Extended coverage is achieved by blind transmission up to 32 times.  

Additionally, for accesses in small cells, or in case the device is known to be stationary, the Normal Burst (NB) can be used when accessing the network on the RACH. This minimizes the guard period and relies on a signalling from the network in system information indicating that the cell is small enough. The number of guard periods used by the AB today is 68.25, supporting a cell size of 35 km. The same guard period for the NB is 8.25 symbols, supporting a cell radius around 4 km. Alternatively NB can be used in combination with timing advance (TA), in which case the device needs to know the TA, and hence needs to perform access from the same position in the same cell as in previous attempts.

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 TS 45.003 [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.
	End of modifications
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