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Introduction
In this contribution, we discuss remaining issues on DL reference signal design for NR positioning. 

Remaining issues of DL reference signals for NR positioning 
SSB for NR positioning
In Rel-16 NR positioning, SSB can be used for various purposes such as ECID (Enhanced Cell ID) positioning technique, QCL configuration for DL PRS resource, spatial relation information configuration for SRS resource, and reference RS configuration for path-loss compensation, so many SSB information are shared between gNB, location server, and UE(s).
Synchronization signal block (SSB) could be considered as a possible candidate used for other techniques in NR positioning in addition to ECID, which is transmitted in a burst form with periodicity from 5 ms to 160 ms. In addition to SSB RSRP measurement, timing measurements from the SSB could be also appropriate for the OTDOA and/or multi-cell RTT technique(s), even though the bandwidth size is limited, 20 RBs signals would be useful to rough or initial estimation of the UE’s location.
Especially for OTDOA technique, a joint utilization of both the narrow-band and wide-band based OTDOA could be helpful in terms of the UE complexity, since the timing measurements obtained through the narrow-band RS could be employed as a priori information for the UE and/or the network before the wide-band based OTDOA operation to reduce the computational complexity and/or improve RSTD measurement/reporting accuracy, and so forth. 

Proposal 1: 
· SSB can be used for the RSTD/ UE RX-TX time difference measurement and reporting for OTDOA and Multi-cell RTT technique.


Text Proposal on DL PRS design 
Proposal 2:
· Adopt the following text proposal on Section 7.4.1.7.2 of TS 38.211 [1]
	· [bookmark: _Toc29230405]7.4.1.7.2	Sequence generation
[bookmark: _GoBack]The UE shall assume the reference-signal sequence  is defined by

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with

where  is the slot number, the downlink PRS sequence ID  is given by the higher-layer parameter DLdl-PRS-SequenceId-r16, unless otherwise configured,  is equal to physical cell ID, and  is the OFDM symbol within the slot to which the sequence is mapped.

· [bookmark: _Toc29230406]7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
---- Unchanged parts omitted ----
-	 is the first symbol of the downlink PRS resource within a slot and given by the higher-layer parameter DLdl-PRS-ResourceSymbolOffset-r16;
-	the size of the downlink PRS resource in the time domain  is given by the higher-layer parameter DLdl-PRS-NumSymbols-r16;
-	the comb size  is given by the higher-layer parameter transmissionCombdl-PRS-CombSizeN-r16;
-	the resource-element offset  is given by the higher-layer parameter combOffsetdl-PRS-ReOffset-r16;
[bookmark: _Hlk20911140]-	the quantity  is given by Table 7.4.1.7.3-1.
The reference point for  is the location of the point A of the positioning frequency layer, in which the downlink PRS resource is configured where point A is given by the higher-layer parameter DLdl-PRS-PointA-r16.



Conclusion
In this contribution, we describe our views on DL reference signal design for NR positioning, and summarize our proposals as follows:

Proposal 1: 
· SSB can be used for the RSTD/ UE RX-TX time difference measurement and reporting for OTDOA and Multi-cell RTT technique.

Proposal 2:
· Adopt the following text proposal on Section 7.4.1.7.2 of TS 38.211
	· 7.4.1.7.2	Sequence generation
The UE shall assume the reference-signal sequence  is defined by

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialised with

where  is the slot number, the downlink PRS sequence ID  is given by the higher-layer parameter DLdl-PRS-SequenceId-r16, unless otherwise configured,  is equal to physical cell ID, and  is the OFDM symbol within the slot to which the sequence is mapped.

· 7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
---- Unchanged parts omitted ----
-	 is the first symbol of the downlink PRS resource within a slot and given by the higher-layer parameter DLdl-PRS-ResourceSymbolOffset-r16;
-	the size of the downlink PRS resource in the time domain  is given by the higher-layer parameter DLdl-PRS-NumSymbols-r16;
-	the comb size  is given by the higher-layer parameter transmissionCombdl-PRS-CombSizeN-r16;
-	the resource-element offset  is given by the higher-layer parameter combOffsetdl-PRS-ReOffset-r16;
-	the quantity  is given by Table 7.4.1.7.3-1.
The reference point for  is the location of the point A of the positioning frequency layer, in which the downlink PRS resource is configured where point A is given by the higher-layer parameter DLdl-PRS-PointA-r16.
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