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In RAN1#100b-e meeting [1], some text proposals were adopted in the specification and the agreements related to DL PRS processing capability were reached which are presented in the Appendix. 
In this contribution, we present our text proposal to fix one remaining issue on DL PRS for Rel-16 NR positioning.
DL PRS sequence 
In RAN1#100-e meeting, some descriptions related to DL PRS sequence generation are captured in TS38.211.
	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-r16, and  is the OFDM symbol within the slot to which the sequence is mapped.


From our understanding, the description of l highlighted in yellow is not accurate with following reasons:
· 
l is the OFDM symbol number rather than the OFDM ‘symbol’. The similar descriptions of l for CSI-RS or DMRS are ‘ is the OFDM symbol number within a slot’.
· We think that it is better to describe the time domain related information first, then the PRS ID information. In other words, the description for l should be right after the description of .
· There is no need for the description ‘to which the sequence is mapped’. It is clear without this description which also follows the same description for CSI-RS or DMRS.
Therefore, we propose that 
Proposal 1: 
· Adopt the following text proposals into TS 38.211 for the description of DL PRS sequence generation.
	TS 38.211
7.4.1.7.2  Sequence generation
< Unchanged parts are omitted >
 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, l is the OFDM symbol number within the slot, and the downlink PRS sequence ID  is given by the higher-layer parameter dl-PRS-SequenceId-r16, and  is the OFDM symbol within the slot to which the sequence is mapped.
< Unchanged parts are omitted >



Conclusion
In this contribution, we discuss remaining issues on DL PRS with the following proposal:
Proposal 1: 
· Adopt the following text proposals into TS 38.211 for the description of DL PRS sequence generation.
	TS 38.211
[bookmark: _GoBack]7.4.1.7.2   Sequence generation
< Unchanged parts are omitted >
 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, l is the OFDM symbol number within the slot, and the downlink PRS sequence ID  is given by the higher-layer parameter dl-PRS-SequenceId-r16, and  is the OFDM symbol within the slot to which the sequence is mapped.
< Unchanged parts are omitted >
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Appendix
[100b-e-NR-Pos-01] Email discussion/approval on the following issues related to UE DL PRS processing capabilities by 4/24; if necessary, followed by endorsing the corresponding TPs by 4/29 – Alexey (Intel)
· How to define duration for UE DL PRS processing capabilities
· Reporting of UE DL PRS processing capabilities and T values
· Dependence on BW and SCS
· Simultaneous DL PRS processing across frequency layers 
· UE DL PRS processing capabilities for cases with and without measurement gap configured

Agreement:
· For the purpose of DL PRS processing capability, the duration of DL PRS symbols (K) in ms within any P msec window, is calculated by
· Type 1 duration calculation with
[image: ][image: ]
· Type 2 duration calculation with 
[image: ]
· where 
· Type 1 or Type 2 is reported as UE capability,
· S is the set of slots of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference),
· for Type 1, [Tsstart, Tsend]is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot . 
· Interval[Tsstart, Tsend] considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).

Agreement:
· For UE DL PRS processing capability, 
· UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
· Additionally, UE reports new parameter, number of DL PRS resources that UE can process in a slot, which is reported per SCS per band. 
· Values: {1, 2, 4, 8, 12, 16, 32, 64}
· The following sets of values for N, T and B are supported
· Values for N = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for maximum BW reported by UE = {5, 10, 20, 40, 50, 80, 100, 200, 400} MHz

Agreement:
The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Agreement:
UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)

Agreement:
UE capability for DL PRS processing is defined assuming the case with configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than X%
· FFS: X

[100b-e-NR-Pos-02] Email discussion/approval on the following issues by 4/23; if necessary, followed by endorsing the  corresponding TPs by 4/28 – Alexey (Intel)
· Corrections to 38.211
· PRS/SSB collision handling for neighbour cells
· Missing value in muting pattern
· Periodicity in slots for DL PRS transmission
· Relationship b/w number of symbols and comb factor
· NR-TimingMeasQuality for RSTD

Agreement:
The following text proposal for TS 38.211 is agreed.
--------------- Begin TP -------------------
7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
-	the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a the same non-serving cell;
----------------- End TP ---------------------------

Agreement:
The following text proposal for TS 38.211 is agreed.
[image: ]
Agreement:
The following text proposal for TS 38.211 is agreed.
[image: ]
Conclusion:
· It is RAN1 understanding that the NR-TimingMeasQuality is the quality for time of arrival measurements
· NR-TimingMeasQuality is left up to UE implementation
· Notes:
· No RAN1 specification changes are required. 
· NR-TimingMeasQuality measurement is also applicable for the reference timing used in RSTD measurements
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TS   38.211 - g10   7.4. 1 . 7 .4 Mapping to slot in a downlink PRS resource set   <Text is omitted>   For a downlink PRS resource in a downlink PRS resource set, the UE shall assume the downlin k PRS resource being  transmitted when the slot and frame numbers fulfil   ൫ 𝑁 slot frame , 𝜇 𝑛 f + 𝑛 s,f 𝜇 − 𝑇 offset PRS − 𝑇 offset,res PRS ൯   mod  2 𝜇 𝑇 per PRS ∈ ൛ 𝑖 𝑇 gap PRS ൟ 𝑖 = 0 𝑇 rep PRS − 1   <Text is omitted>   -   𝑏 𝑖 1   is bit  𝑖 = උ ൫ 𝑁 slot frame , 𝜇 𝑛 f + 𝑛 s,f 𝜇 − 𝑇 offset PRS − 𝑇 offset,res PRS ൯   ൫ 2 𝜇 𝑇 muting PRS 𝑇 per PRS ൯ ൗ ඏ mod   𝐿   in the bitmap given by the higher - layer parameter  DL - PRS - MutingPattern  where  𝐿 ∈ ሼ 2 , 4 , 6 , 8 , 16 , 32 ሽ   is the size of the bitmap;    -   𝑏 𝑖 2   is bit  𝑖 = ቔ ቀ ൫ 𝑁 slot frame , 𝜇 𝑛 f + 𝑛 s,f 𝜇 − 𝑇 offset PRS − 𝑇 offset,res PRS ൯   mod  2 𝜇 𝑇 per PRS ቁ   𝑇 gap PRS ൗ ቕ   mod   𝑇 rep PRS   in the bitmap given by the  higher - layer parameter  DL - PRS - MutingPattern;   <Text is omitted>   the periodicity  𝑇 per PRS ∈ 2 𝜇 ሼ 4 , 5 , 8 , 10 , 16 , 20 , 32 , 40 , 64 , 80 , 160 , 320 , 640 , 1280 , 2560 , 5120 , 10240 ሽ   is given by the  higher - layer parameter    dl - PRS - Periodicity - and - ResourceSetSlotOffset - r16 ;   <Text is omitted>  
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TS   38.211 - g10   7.4.1.7.3   Mapping to physical resources in a downlink PRS resource   <Text is  omitted>   and where    -   𝑙 start PRS   is the first symbol of the downlink PRS within a slot and given by the higher - layer parameter  DL - PRS - ResourceSymbolOffset ;   -   the size of the downlink PRS resource in the time domain  𝐿 PRS ∈ ሼ 2 , 4 , 6 , 12 ሽ   is given by the higher - layer  parameter  DL - PRS - NumSymbols ;   -   the comb size  𝐾 comb PRS ∈ ሼ 2 , 4 , 6 , 12 ሽ   is given by the higher - layer parameter  transmissionComb ; ,  such that  combination of { 𝐿 PRS ,  𝐾 comb PRS } is one of {2, 2},{4, 2}, {6, 2}, {12, 2}, {4, 4}, {12, 4}, {6, 6}, {12, 6} and {12,  12};   -   the resource - element offset  𝑘 offset PRS ∈ ൛ 0 , 1 , … , 𝐾 comb PRS − 1 ൟ   is given by the higher - layer parameter  combOffset ;   -   the quantity  𝑘 ′   is given by Table 7.4.1.7.3 - 1.   <Text is omitted>  
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