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Pseudo CR 45.820 – EC-GSM, Random Access Procedures
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

To update the random access procedure to reflect changes according to TSC usage as described in [2].
1.3
Summary of change

EC-GSM will use different TSC’s to signalling the burst type used, capabilities and uplink coverage classes. The number of TSC’s needed is evaluated and its impact on decoding complexity.
1.4
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6.2.4.6.3Training Sequence Codes

EC-GSM devices are required to support the 11bit AB format as well as the NB format and TSC’s will be used for indicating the burst format used in the access attempt. To also support the legacy 8 bit AB format on TS0 a separate TSC will be allocated. Each coverage class will be allocated a TSC to distinguish between different coverage class users trying to access the EC-RACH on TS1. Different TSC´s will also be used to indicate the supported capabilities for the device i.e. a MCS-1-4 capable device or a MCS-1-9 capable device but there is no need for an extended coverage class device to indicate anything else than MCS-1-4 support. The RACH on TS0 only supports coverage class 1 devices and there will therefore be no need to indicate UL coverage class.

The TSC usage on TS0 for EC-GSM devices is therefore proposed to be:

· 1 TSC for 8 bit access (legacy devices only) 

· 1 TSC for NB access 

· 1 TSC for AB access MCS-1-4  

· 1 TSC for AB access MCS-1-9  

 The TSC usage on TS1 for EC-GSM devices is proposed to be:

-
3 TSC’s for CC1: 

-
1 TSC for NB access

-
1 TSC for AB access + MCS-1-4 support 

-
1 TSC for AB access + MCS-1-9 support

-
10 TSC’s for CC2 to CC6: 

-
1 TSC per coverage class for AB access 

-
1 TSC per coverage class for NB access

This results in a maximum TSC usage of 4 for TS0 and 13 for TS1. It is important to differentiate TSC usage with TSC detection. By coupling the TSC usage with coverage class only one TSC can be used per coverage class. In addition, each device can only send its bursts using TDMA frames specific to its coverage class. This leads to a very reasonable BTS implementation regarding TSC detection complexity as it will be four TSC’s to detect on TS0, a maximum of three on TS1 for CC1 devices and a maximum of two on TS1 for each of CC2 through CC6.  
Editor’s Note: It should be noted that the number of coverage classes to be supported is not determined yet.
	End of modifications
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