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Introduction
In RAN1 #100b e-meeting [1], the following agreements were made.
	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: cid:image001.png@01D622DF.783096F0]
· [image: cid:image002.png@01D622DF.783096F0]
· Type 2 duration calculation with 
· [image: cid:image003.png@01D622DF.783096F0]
· where 
· Type 1 or Type 2 is reported as UE capability,
· [image: cid:image004.png@01D622DF.783096F0] 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,[image: cid:image005.png@01D622DF.783096F0] is the smallest interval in ms within slot [image: cid:image006.png@01D622DF.783096F0] 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 [image: cid:image006.png@01D622DF.783096F0]. 
· Interval[image: cid:image005.png@01D622DF.783096F0] 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

Agreement:
The following text proposal for TS 38.211 is agreed.
--------------- Begin of 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 of TP -------------------

Agreement:
The following text proposal for TS 38.211 is agreed.
--------------- Begin of TP -------------------
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 downlink PRS resource being transmitted when the slot and frame numbers fulfil

<Text is omitted>
-	 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;
<Text is omitted>
the periodicity  is given by the higher-layer parameter  dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16;
--------------- End of TP -------------------

Agreement:
The following text proposal for TS 38.211 is agreed.
--------------- Begin of TP -------------------
7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
<Text is omitted>
and where 
-	 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  is given by the higher-layer parameter DL-PRS-NumSymbols;
-	the comb size  is given by the higher-layer parameter transmissionComb;, such that combination of {, } 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  is given by the higher-layer parameter combOffset;
-	the quantity  is given by Table 7.4.1.7.3-1.
--------------- End of TP -------------------



In this contribution, we discuss the remaining issues for DL RS design for NR positioning.



Remaining issues of DL reference signals for NR positioning 
DL PRS processing capability 
In the previous meeting, DL PRS processing capability was actively discussed and it was defined for the case where measurement gap is configured at UE. It is obvious that it would be an upper bound for DL PRS processing capability in case that the measurement gap is not configured, since the UE needs to process other channels and/or RSs in addition to DL PRS. When the measurement gap is not configured, the UE needs to share hardware resource to process PRS and other signals, but it is difficult to clearly quantify the amount of hardware resources to be used to respectively process data and PRS from the perspective of RAN1. Furthermore, expecting the amount of data scheduling is difficult since it is dynamic and hence, DL PRS processing capability might be time varying depending on the amount of data which need to be processed. Thus, it seems not reasonable to define a separate DL PRS processing capability especially for the case where measurement gap is not configured.

In consideration of a lot of neighbouring cells/TRPs, the configured PRS resources might exceed the UE’s DL PRS processing capability in case that measurement gap is not configured, but they could be considered as candidates for processing and a part of them could be selected by UE implementation. If we really need, based on the priority rule from LTE, decreasing order in the list of neighbour cells/TRPs and/or PRS resources could be considered to define a priority to be measured if the configured PRS exceeds the UE’s processing capability.

Proposal 1:
· Not support to define DL PRS processing capability especially for the case without measurement gap
· In case that measurement gap is not configured and the configured PRS resources exceed the UE’s DL PRS processing capability, which PRS resources to be measured is up to UE implementation.

Text Proposal on DL PRS design 
A single DL PRS resource can be transmitted across multiple slots when the repetition factor dl-PRS-ResourceRepetitionFactor-r16 is configured as greater than 1. In the current description on the symbol offset of TS 38.214, it seems that the symbol offset is applied to the starting slot only, so we have the following proposal for clarification.

Proposal 2:
· Adopt the following TP on Section 5.1.6.5 of TS 38.214.
	5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
-  	dl-PRS-ResourceSymbolOffset-r16 determines the starting symbol of a slot configured with the DL PRS resource within the starting slot.  
---- Unchanged parts omitted ----



In addition, in the part of the higher layer parameter description for DL PRS resource in Section 5.1.6.5 of TS 38.214, it seems that a spacing might be generally required after parameter names.

Conclusion 
In this contribution, we have discussed on the remaining issues for DL reference signal design for NR positioning, and our proposal is given in Section 2.

Reference
[1] Chairman’s Note, 3GPP RAN1 #100bis e-meeting.
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