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10.2.4
Narrowband physical broadcast channel
10.2.4.3
Layer mapping and precoding

Layer mapping and precoding shall be done according to clause 6.6.3 with 
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 are used for the transmission of the narrowband physical broadcast channel. 
10.2.4.4
Mapping to resource elements

The block of complex-valued symbols
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 for each antenna port is transmitted in subframe 0 during 64 consecutive radio frames starting in each radio frame fulfilling 
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 and shall be mapped in sequence starting with 
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 to resource elements 
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. The mapping to resource elements 
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 not reserved for transmission of reference signals shall be in increasing order of first the index
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, then the index 
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. After mapping to a subframe, the subframe shall be repeated in subframe 0 in the 7 following radio frames, before continuing the mapping of
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 to subframe 0 in the following radio frame. The first three OFDM symbols in a subframe shall not be used in the mapping process. 

For the purpose of the mapping, the UE shall assume cell-specific reference signals for antenna ports 0-3 and narrowband reference signals for antenna ports 2000 and 2001 being present irrespective of the actual configuration. The frequency shift of the cell-specific reference signals shall be calculated by replacing 
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in clause 6.10.1.2.  

10.2.6
Narrowband reference signal (NRS)

The UE may assume narrowband reference signals are transmitted in all NB-IoT downlink subframes in a cell supporting NPDSCH transmission. The UE shall not expect narrowband reference signals in subframes that are not NB-IoT downlink subframes, except if these subframes contain NPBCH or NPDSCH carrying SystemInformationBlockType1-NB where narrowband reference signals shall be transmitted. 

A UE without a NB-IoT downlink subframes configuration may assume narrowband reference signals are transmitted in subframes #0 and #4 and in subframes #9 not containing NSSS.

10.2.6.2
Mapping to resource elements

Narrowband reference signals are transmitted on one or two antenna ports 
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If the higher layer parameter operationModeInfo indicates ‘inband-SamePCI’, UE may assume
-
the number of antenna ports for the cell-specific reference signals as defined in clause 6.10.1 is the same as for the narrowband reference signals, 
-
the antenna ports for cell-specific reference signals{0, 1} are equivalent to antenna ports for narrowband reference signals {2000, 2001}, respectively, and 
-
the cell-specific reference signals are available in all subframes where the narrowband reference signals are available. 


If the higher layer parameter operationModeInfo indicates ‘inband-DifferentPCI’, UE may assume
-
the number of antenna port for the cell-specific reference signals as defined in clause 6.10.1 is obtained from the higher layer parameter eutra-NumCRS-Ports.
-
the cell-specific reference signals are available in all subframes where the narrowband reference signals are available. 
The reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 used as reference symbols for antenna port 
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 in slot 
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 according to 
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The variables 
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 and 
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 define the position in the frequency domain for the different reference signals where 
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 is given by



[image: image28.wmf]DL

symb

DL

symb

DL

symb

DL

symb

0if 2000 and 2

3if 2000 and 1

3if 2001 and 2

0if 2001 and 1

plN

plN

v

plN

plN

ì

==-

ï

==-

ï

=

í

==-

ï

ï

==-

î


The cell-specific frequency shift is given by 
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Resource elements 
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 used for transmission of narrowband reference signals on any of the antenna ports in a slot shall not be used for any transmission on any other antenna port in the same slot and set to zero.
Narrowband reference signals shall not be transmitted in  subframes containing NPSS or NSSS.

Figure 10.2.6.2-1 illustrates the resource elements used for reference signal transmission according to the above definition. The notation 
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 is used to denote a resource element used for reference signal transmission on antenna port
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Figure 10.2.6.2-1. Mapping of downlink narrowband reference signals (normal cyclic prefix,)
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