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Pseudo CR 45.820 – Alternative NB-M2M Cell Search Procedure
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 alternative design of the cell search procedure for the NB M2M candidate has been proposed, showing promising performance. The description of the proposal is not yet included in the Technical Report.
1.3
Summary of change

A description of an alternative cell search procedure in NB-M2M is provided.
NOTE: ‘Track changes’ are not used considering that all text included define a completely new section in the TR.
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
pCR to 3GPP TR 45.820 v0.4.0
	First modification


7.1.2.2.2
 Alternative design for cell search procedure
In the cell search procedure, the MTC device achieves time and frequency synchronization with the BS of a cell and identifies the unique cell ID of that cell. As an alternative to the procedure detailed in subclause 7.1.2.2.1, cell search is performed by using two signals transmitted in the downlink: Synchronization sequence (SS) and Cell Identification Sequence (CIS), which are included in the Physical Broadcast Synchronization Channel (PBSCH). The SS and CIS are time domain sequences as described in subclauses 7.1.2.2.2.1 and 7.1.2.2.2.2. An alternative design for the Frame Index Indication Sequence (FIIS) used in the PBSCH is given in subclause 7.1.2.2.2.3. The SS, CIS and FIIS are transmitted once in every frame.
The different signals constituting the downlink synchronization sequence is shown in figure 7.1.2-x. 
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Figure 7.1.2-x. Structure of PBSCH

When the MTC device is powered on, it first searches for a viable BS carrier, if it fails to operate with its previous BS carrier.The searching is implemented based on the detection of the SS. The SS is used to perform both time synchronization and frequency offset correction for the decoding of the following frames. After the synchronization to the network is achieved, the device uses the CIS to identify the cell ID and the FIIS to identify the frame number.

7.1.2.2.2.1      Symbol timing and carrier frequency synchronization acquisition

Symbol timing and carrier frequency synchronization are attained by correlation based detection of the SS. A differential encoding of the SS is performed to overcome the effects of phase rotation of the symbols caused due to the initial CFO. 

The SS is a length 410 differentially encoded Zadoff Chu sequence, and is defined as
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The symbol timing is first estimated by performing a correlation between the differentially decoded received signal and 
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. The position of the peak gives the symbol timing as well as the frame timing, since the SS is transmitted only once in a frame. After the symbol timing estimation, the carrier frequency offset is estimated by locating the position of the peak obtained after performing a correlation between the Fourier transforms of the part of the received signal belonging to SS and 
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7.1.2.2.2.2        Physical Cell Identification

Every BS in a cell is assigned a unique cell identification number or cell ID in order to facilitate network planning and cell specific operations. There are 100 unique PCIs given by 100 different CIS, each of which is defined by a Zadoff Chu sequence of length 101. Hence up to 100 different cell IDs can be supported in the system.
The length 101 CIS for the 
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 cell is given by
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The MTC device tests each of the 100 different CIS and selects the one that gives the highest correlation.
7.1.2.2.2.3       Frame Index Indication Sequence
The FIIS
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 cell is given by a length-127 scrambled Zadoff Chu sequence, where the scrambling sequence is specific for a particular cell. 
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indicates the frame number, and 
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is generated as
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 denotes the BPSK modulated scrambling sequence 
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, which is the length-31 Gold sequence generator described in sub-clause 7.1.2.1.2.3 and initialised with the PCI index corresponding to a cell.
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