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1. Introduction
A new work item on “Enhancements of NB-IoT” was approved at RAN#72 meeting [1] with the following agreements in RAN#73 meeting for OTDOA positioning in NB-IoT [2].
· OTDOA is supported 
· Baseline signal(s) are: NB-IoT Rel-13 signals, LTE CRS/PRS in 1 PRB
· To use a new signal other than above, RAN1 should find substantial performance/UE complexity benefit over using a signal in the above list, without significant UE complexity or power consumption impact

The following RAN1#86bis and RAN1#87 meetings discussed the detailed signal design to support OTDOA positioning in NB-IoT. In this contribution, we share our views on OTDOA positioning in NB-IoT.
[bookmark: _GoBack]2. PRS/NPRS PRB Indication in NB-SIB1
In RAN1#87 meeting, it was agreed that each NB-IoT carrier can have different NPRS configuration parameters, where the NPRS subframe configuration could be indicated by Part A and/or Part B, and moreover one NB-IoT UE can receive assistance information regarding LTE PRS. The NPRS and PRS configuration information would be transmitted from the location server to the UE by LPP for OTDOA positioning purpose. 

However, in order to guarantee the PRS/NPRS hearability at the UE side in OTDOA positioning, the LTE network is expected not to transmit PDSCH, NPDSCH, EPDCCH, MPDCCH and NPDCCH in the PRS/NPRS PRBs, which are used to transmit PRS/NPRS by its cooperation transmission points and itself for OTDOA positioning purpose. In this case, the NB-IoT UE is not expected to receive NPDSCH and NPDCCH information in these PRS/NPRS PRBs too.

Observation 1: One NB-IoT UE is not expected to receive NPDSCH and NPDCCH in the PRS/NPRS PRBs. 
   
In our understanding, there are three potential solutions below to avoid NPDSCH and NPDCCH transmission in the PRS/NPRS PRBs.
· Solution 1: Selective NB-IoT UE scheduling 
· Solution 2: Drop NPDSCH/NPDCCH transmission in PRS/NPRS PRBs
· Solution 3: Postpone NPDSCH/NPDCCH transmission in PRS/NPRS PRBs

In Solution 1, the network avoids the UE scheduling which might result in the potential NPDSCH/NPDCCH transmission in PRS/NPRS PRBs. Therefore, the performance of partial UEs will be impacted due to limited scheduling opportunities in this solution. Solution 2 utilizes same NPDSCH/NPDCCH transmission mechanism for legacy NB-IoT UEs and Rel-14 NB-IoT UEs, and consequently reduce network implementation complexity. Solution 3 enables same repetition number for NPDSCH/NPDCCH transmissions to Rel-14 NB-IoT UE by postponing these transmissions, but cannot be supported by legacy NB-IoT UE, and might result in potential problems for backward compatibility. Therefore, in our view, Solution 2 is the best solution to solve this issue.      

Proposal 1: Drop NPDSCH/NPDCCH transmission in PRS/NPRS PRBs. 

To support the feature of dropping NPDSCH/NPDCCH transmission in PRS/NPRS PRBs, one potential solution is to inform UE for such dropping by PRS/NPRS PRB configuration in NB-SIB1. Since each NB-IoT carrier can have different NPRS configuration parameters. This PRS/NPRS PRB configuration could include the NPRS subframe configuration for each NB-IoT carrier which have NPRS transmission, and/or include the PRS PRB configuration information. 

Proposal 2: Optional PRS/NPRS PRB information in NB-SIB1 for PRS/NPRS PRB indication. 

Proposal 3: One NB-IoT UE is not expected to monitor NPDCCH and/or decode NPDSCH in PRS/NPRS PRBs indicated by NB-SIB1.

In RAN1#87 meeting, it was agreed that each NB-IoT carrier can have different NPRS configuration parameters, which could be indicated by NPRS Configuration Part A and/or Part B. In NPRS Configuration Part A, the NPRS subframe is indicated by a 10-bit or 40-bit bitmap. In NPRS Configuration Part B, the NPRS subframe is indicated by NPRS occasion periodicity, starting subframe offset and the number NPRS subframes per NPRS occasion. Since the configuration parameters of each PRS PRB indication include one PRS bandwidth, one PRS configuration index, one PRS subframe number, and one optional PRS frequency hopping information, which includes one band number and corresponding band indication. Therefore, the PRS/NPRS PRB configuration could include one or more NPRS PRB indication and/or one or more PRS PRB indication. Each NPRS PRB indication could include one carrier index and one NPRS subframe configuration Part A and/or Part B. Each PRS PRB indication could include one PRS bandwidth, one PRS configuration index, one PRS subframe number, and one optional PRS frequency hopping information, which includes one band number and corresponding band indication. 

Proposal 4: The PRS/NPRS PRB configuration could include following information
· One or more NPRS PRB indication(s), and/or 
· Each NPRS PRB indication includes one carrier index, one NPRS Subframe Configuration Part A and/or one NPRS Subframe Configuration Part B.
· One or more PRS PRB indication(s) 
· Each PRS PRB indication includes one PRS bandwidth, one PRS configuration index, one PRS subframe number, and one optional PRS frequency hopping information, which includes one band number and corresponding band indication.
3. Conclusions
In this contribution, we give our views on OTDOA positioning in NB-IoT with the following observation and proposals:
Observation 1: One NB-IoT UE is not expected to receive NPDSCH and NPDCCH in the PRS/NPRS PRBs.

Proposal 1: Drop NPDSCH/NPDCCH transmission in PRS/NPRS PRBs.

Proposal 2: Optional PRS/NPRS PRB information in NB-SIB1 for PRS/NPRS PRB indication. 

Proposal 3: One NB-IoT UE is not expected to monitor NPDCCH and/or decode NPDSCH in PRS/NPRS PRBs indicated by NB-SIB1.

Proposal 4: The PRS/NPRS PRB configuration could include following information
· One or more NPRS PRB indication(s), and/or 
· Each NPRS PRB indication includes one carrier index, one NPRS Subframe Configuration Part A and/or one NPRS Subframe Configuration Part B.
· One or more PRS PRB indication(s) 
· Each PRS PRB indication includes one PRS bandwidth, one PRS configuration index, one PRS subframe number, and one optional PRS frequency hopping information, which includes one band number and corresponding band indication.
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