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1. Overall Description:

RAN1 has discussed OTDOA for NB-IoT. RAN1 has reached the following agreements:
Agreements

For inband scenario
· If NPRS subframe configuration is part A or Part A + Part B, legacy LTE PRS pattern in one PRB is adopted
· The NPRS location in slot is generated by the formula below


[image: image1.wmf](

)

(

)

(

)

(

)

PRBshift

s

s

s

626mod6

3,5,6ifmod20

1,2,3,5,6ifmod21and1or2PBCHantennaports

2,3,5,6ifmod21and4PBCHantennaports

0,1

kmnlv

n

ln

n

m

=+×+-+

=

ì

ï

==

í

ï

=

î

=


where 
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  is the slot number within a radio frame;   
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 is the OFDM symbol number within slot  
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 is the subcarrier index within LTE bandwidth which is used for NB-IoT NPRS transmission;  
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 is the PRB index within LTE bandwidth which is used as NB-IoT NPRS PRB;      
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    is the cell-specific frequency shift generated by    
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 unless configured by higher layers.

· Note:  It is assumed 
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, and PBCH antenna ports number will be signaled by higher layers.
· If NPRS subframe configuration is part B only, NPRS is punctured in OFDM symbols 5 and 6 in each slot
Agreements:

For standalone and guard-band scenario

· If NPRS subframe configuration is part A or Part A+ Part B,  the  pattern in the figure below is adopted 
· The NPRS location in slot is generated by the formula list below:
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where 
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 is the OFDM symbol number within slot  ; 
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 is the subcarrier index within LTE bandwidth which is used for NB-IoT NPRS transmission;  
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· Note:  It is assumed 
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 will be signaled by higher layers.
· If  NPRS subframe configuration is part B,  NPRS is punctured in OFDM symbols 5 and 6 in each slot
Agreements:

· NPRS is configured per NB-IoT carrier transmitting NPRS

· Each NB-IoT carrier can have different configuration parameter
· Part A:A bitmap for NPRS subframe indication in one NPRS occasion

· bitmap length is the same as valid subframe configuration, i.e. 10 bits or 40 bits
· Subframes not containing NPRS are indicated with ‘0’

· Subframes containing NPRS are indicated with ‘1’

Agreements:

· Signalling is provided for the UE to indicate its capability of  maximal bandwidth for RSTD measurement for OTDOA positioning to the E-SMLC in LPP
· An NB-IoT UE can receive assistance information regarding LTE PRS.

· This includes additional PRS configurations introduced in Rel-14 Indoor Positioning and FeMTC work items (if any).
· UE is not required to receive any reference signal not within the bandwidth of one NB-IoT carrier containing NPRS at a time.

· RAN4 are requested to set requirements for NB-IoT positioning assuming UE uses only NPRS within one carrier.

· Additionally or alternatively, an NB-IoT UE can receive assistance information regarding 1-PRB NPRS

· For Part-B NB-IoT specific assistance information:
· Number of subframes of NPRS in one occasion is NPRS {10, 20, 40, 80, 160, 320, 640, 1280} 

· Periodicity of NPRS occasion TPRS: 160ms, 320ms, 640ms, 1280ms.
· Valid configurations are those satisfying NPRS <= TPRS
· For a given periodicity of NPRS occasion, the starting subframe offset of NPRS occasion = [image: image25.png]aTpPRS
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Agreements

· NPRS sequence is determined based on a subsequence of length-2 truncated from PRS sequence introduced in Rel-14 for further indoor positioning enhancements.
· For stand-alone and guard band operations, the length-2 NPRS sequence is the central 2 elements of Rel-14 PRS sequence.

· For in-band operation, the length-2 NPRS sequence is truncated from Rel-14 PRS sequence corresponding to the LTE PRB of the NB-IoT carrier.
Agreements:

· Muting pattern

· Support 2, 4, 8, and 16 bit bitstring
· Each bit in a muting pattern corresponds to:

· For Part A, consecutive 10 subframes
· For Part B,  one NPRS occasion

· Per NB-IoT carrier, one muting pattern is signaled associated with Part A (if configured) and one muting pattern is signaled associated with Part B (if configured) 
Agreement:
· If part A and part B are both configured then a subframe contains NPRS if both configurations indicate it contains NPRS 

Agreements:

· UE is not required to receive NPSS/NSSS, NPBCH, NPDCCH, NPDSCH, nor transmit, during RSTD measurements.
2. Actions:

To RAN2, RAN3, RAN4:
RAN1 respectfully asks RAN2, RAN3, RAN4 to take the above agreements into account.
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