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Introduction
In RAN#83, NR positioning WID was approved[1] to specify solutions to enable RAT dependent(for both FR1 and FR2) and RAT independent NR positioning techniques, including the following objectives.
“Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT
If necessary, define physical-layer procedures to support UE/gNB measurements for NR positioning [RAN1]”
Many details of NR PRS are still open to be decide in the future meetings, in this contribution we provide some initial analysis of physical layer procedure for DL positioning. 
Discussion 
DL PRS power allocation

The gNB determines the downlink transmit energy per source element. In the PRS used for RSTD measurement, every RE contributes equally to the measurement accuracy, so DL PRS power allocation should be same for them. PRS containing the beam ID or PRS block index is used for UE to detecting beam ID information, as describe in our companion paper [2], the number of it should be smaller than PRS used for RSTD measurement. It would be beneficial if this kind of PRS could use larger power considering the purpose is to cover several neighbour cells. According to our under standing, one symbol is enough to carry the beam ID information. So for UE to detect PRS, it could assume that downlink positioning reference signal EPRE is constant across the positioning reference signal bandwidth and across the OFDM symbols that contain positioning reference signals in a given positioning reference signal occasion. But the EPRE in the last OFDM symbol of the occasion can be different.
[bookmark: OLE_LINK1]PRS search procedure
RSTD measurement is to detect relative timing difference between the neighbour cell and the reference cell, in our companion paper [3] we already explained the definition of RSTD for NG-RAN. Some related procedures also need to be identified. 
Generally, there would be some predefined resource for PRS but the gNB may not use them all during a positioning occasion, especially to support different level of LCS. If the UE could know all the defined resources’ position for PRS in advance, then it only need to get the indexes from location server when detecting PRS.
According to our understanding, the starting positions of PRS blocks should be defined under the concept to pursue a balance among positioning performance, resource overhead and minimum overlap with SSB. That is because the SSB can be very dense both in frequency and time domain, if we do not take them into account but jut remove PRS sequences when they overlap with SSB, the PRS will become very disjointed.
Legacy SSB resources in NR is allocated by time unit of a half frame. PRS resource should also follow this rule so that perfect noninterference with SSB can be possible when SSB periodicity is more than 5ms. Just like SSB, for a half frame with PRS blocks, the first symbol indexes for candidate PRS blocks should also be adaptive to the SCS of PRS blocks as follows, where index 0 corresponds to the first symbol of the first slot in a half-frame. 



-	Case A - 15 kHz SCS: the first symbols of the candidate PRS blocks have indexes of . For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz, .

-	Case B - 30 kHz SCS: the first symbols of the candidate PRS blocks have indexes . 
-	For paired spectrum operation


-	For carrier frequencies smaller than or equal to 3 GHz, . For carrier frequencies within FR1 larger than 3 GHz, . 
-	For unpaired spectrum operation


-	For carrier frequencies smaller than or equal to 2.4 GHz, . For carrier frequencies within FR1 larger than 2.4 GHz, .
-	Case C - 120 kHz SCS: the first symbols of the candidate PRS 


blocks have indexes . For carrier frequencies within FR2, .


-	Case D - 240 kHz SCS: the first symbols of the candidate PRS blocks have indexes . For carrier frequencies within FR2, .



[bookmark: _GoBack]UE also need to know how to detect a PRS beam and its index, which is quite different than legacy RSTD measurement procedure in LTE. We think a reasonable way is to index the PRS blocks in an ascending order in time from 0 to . A UE should  first detect the symbols of PRS blocks within search window. Once the first  symbol is detected, UE then uses the sequence in the next symbol to determine the index of receiving PRS block. During detecting PRS,  PRS-RSRPB measuring should also be done for all the PRS beams within search window, UE could take the one with largest PRS-RSRPB as the detected PRS block. Search window can still be configured by higher layer.
Proposal 1:Identify the DL PRS power allocation and PRS search procedure as above description.
Conclusion
Based on the discussion and analysis, we have the following proposal:  
Proposal 1: Identify the DL PRS power allocation and PRS search procedure as above description.
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