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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 [1]. The N-GSM candidate solution as part of the GSM evolution was introduced in the TR [2] in [3].
1.2
Reason for change

As part of the objectives, coverage performance of the synchronisation channels and network synchronisation time shall be evaluated for agreed coupling loss scenarios. 
1.3
Summary of change

The cell synchronisation procedure carried out by the MS is contributed to be included in the TR (in section 6.3.2.6.1.3). The content is an extract of the concept paper contributed in [4].
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	First modification (added subclause)


6.3.2.6.1 Cell Synchronisation

…

6.3.2.6.1.3
Procedure in MS
If Cellular IoT capable device after reception of FCCH on TN 0 is not able to decode followed SCH at the same slot TN 0 due to low signal level, it tries to decode the more robust N-SCH sent in TN 1. The trigger to start decoding the N-SCH in TN 1 and the feasibility of concurrent decoding of SCH and N-SCH bursts for faster synchronisation in better coverage conditions are FFS.

Timing information is derived from signalled T1 and T2’ referring to the first TDMA frame of the 51-multiframe pair and the Cellular IoT capable device then calculates frame numbers for other TDMA frames accordingly. 

Acquisition of the N-SCH information block for the CIoT device, after synchronisation  to 51-multiframe structure by synchronisation to FCCH, is based on decoding attempts of N-SCH as follows. 

· CIoT device first attempts to decode N-SCH from the first 4 N-SCH bursts received from the 51-multiframe boundary. Decoding is tried with two interleaving patterns possible within the N-SCH bursts. Based on the interleaving pattern for which the decoding is successful, if the 51-multiframe is odd/even is also identified. If the decoding is not successful, MS will chase combine next 4 N-SCH bursts and continue the decoding attempt as mentioned above. 

· The device in MCL=164 dB coverage condition will attempt to chase combine 5 N-SCH blocks from 2 adjacent 51-multiframes. If the decoding attempt fails, new decoding is attempted with 10 N-SCH bursts from next 51 multiframe and oldest 10 N-SCH bursts are discarded.

· When the device attempts to chase combine the N-SCH blocks across 2 adjacent 51-multiframes which are not part of the same pair, then the decoding will fail as the contents of  N-SCH blocks is different across these 51- multiframes. In this case the decoding will be successful, when MS attempts decoding using next 10 N-SCH bursts from next 51-multiframe. In such case, the decoding will be successful after 3 adjacent 51-multiframes.

As per the above procedure for cell synchronisation, it is possible to decode N-SCH within 11 TDMA frames from the detection of 51 multiframe boundary (best case). For instance if the MS starts the N-SCH synchronisation at 40th TDMA frame of earlier 51-multiframe, then N-SCH decoding will be successful by 11th TDMA frame of next 51-multiframe. In this case synchronisation time for N-SCH is 22 TDMA frames (equals 101.5 ms).
	End of modifications
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