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Introduction
[bookmark: _Hlk510705081]After RAN1#99 the CRs for inclusion of NR positioning into Rel-16 RAN1 specs were agreed, including to TS 38.211 [1]. These were then approved at RAN#86. This contribution discusses some corrections we see that are needed for that specification. 
Discussion
During the Rel-16 Work Item on NR Positioning [2] the following agreements were made regarding the DL PRS sequence:
Agreement:
· DL PRS sequence is generated using a Gold sequence generator as defined in TS 38.211 Section 5.2.1
· FFS: cinit value for DL PRS
· QPSK modulation is used for the DL PRS signal transmitted using CP-OFDM
· FFS: Whether a DL PRS sequence generated using a different mechanism is also specified

Agreement:
cinit is a function of PRS sequence ID, slot index and symbol index
· FFS: Other parameters and initialization details until RAN1#98bis 

It was agreed that the Gold sequence would be reused similar to both NR CSI-RS and the LTE PRS. In TS 36.211 the sequence generation function for the LTE PRS is given by:


From [3] we see that the NR CSI-RS sequence generation function is given by:


Observation 1: NR CSI-RS and LTE PRS have the same sequence generation function.  
However, in the NR DL PRS sequence generation equation there appears to be a factor of 2 missing. We think this should be a simple fix. 
Additionally, a factor of  seems to be missing from the list of values of the periodicity of the DL PRS and [3] is currently misaligned with both the agreement and TS 38.214. See the agreement below from RAN1#99:
Agreement:
The following periodicity values of DL PRS resource allocation are supported depending on SCS
· 2^μ {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240} slots, µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively

Proposal 1: Adopt the TP in the Appendix to fix the DL PRS sequence generation equation and periodicities.  
Conclusion
Observation 1: NR CSI-RS and LTE PRS have the same sequence generation function.
Proposal 1: Adopt the TP in the Appendix to fix the DL PRS sequence generation equation.
References
[1] R1-1913661, Introduction of NR Posiitoning Support, Ericsson. 
[2] RP-190723, “New WID: NR Positioning Support”, Intel Corporation, Ericsson, RAN#83, Shenzhen, China, March 18-21, 2019.
[3] TS 38.211.
Appendix: TP for TS 38.211
[bookmark: _Toc29230403]7.4.1.7	Positioning reference signals
[bookmark: _Toc29230404][bookmark: _Hlk22295375]7.4.1.7.1	General
A positioning frequency layer consists of one or more downlink PRS resource sets, each of which consists of one or more downlink PRS resources as described in [6, TS 38.214].
[bookmark: _Toc29230405]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 DL-PRS-SequenceId, and  is the OFDM symbol within the slot to which the sequence is mapped.

-----------------------------------------------------Omited text----------------------------------------------------------------------
[bookmark: _Toc29230407]7.4.1.7.4	Mapping to slots in a downlink PRS resource set
For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlink PRS resource being transmitted when the slot and frame numbers fulfil

and one of the following conditions are fulfilled:
-	the higher-layer parameter DL-PRS-MutingPattern is not provided;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and bitmap  but not bitmap  is provided, and bit  is set;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and bitmap  but not bitmap  is provided, and bit  is set;
-	the higher-layer parameter DL-PRS-MutingPattern is provided and both bitmaps  and  are provided, and both bit  and  are set.
where
-	 is bit  in the bitmap given by the higher-layer parameter DL-PRS-MutingPattern where  is the size of the bitmap; 
-	 is bit  in the bitmap given by the higher-layer parameter DL-PRS-MutingPattern;
-	the slot offset  is given by the higher-layer parameter DL-PRS-ResourceSetSlotOffset;
-	the downlink PRS resource slot offset  is given by the higher-layer parameter DL-PRS-ResourceSlotOffset; 
-	the periodicity  is given by the higher-layer parameter DL-PRS-Periodicity; 
-	the repetition factor  is given by the higher-layer parameter DL-PRS-ResourceRepetitionFactor;
-	the muting repetition factor  is given by the higher-layer parameter DL-PRS-MutingBitRepetitionFactor;
-	the time gap  is given by the higher-layer parameter DL-PRS-ResourceTimeGap;
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