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Introduction
In this contribution, we provide summary of the e-mail discussion [105-e-NR-Pos-01] on remaining opens identified for Rel.16 NR positioning framework based on submitted contributions to RAN1#105e meeting and approved for discussion during preparation phase:

[105-e-NR-Pos-01] Email discussion/approval on the following until May 25 – Alexey (Intel)
· Aspect #1: DL PRS processing priority
· Aspect #2: DL PRS numerology
· Aspect #3: Clarification on UE Rx-Tx time difference measurements

Discussion on Remaining Opens
In this section, we summarize submitted TPs / draft CRs for relevant open aspects on NR positioning maintenance based on review of contributions [1]-[7].

Aspect #1: DL PRS processing priority
In [1], it is stated that UE behaviour on the PRS processing according to priority is not clear. The following clarifications are proposed
Clarify the priority sorting is based on the appearance in the list (the first entry in the list has the highest priority) or is based on the ID numbering
Clarify that the priority is only based on the assistance data indicated by NR-DL-PRS-ProvideAssistanceData, instead of NR-SelectedDL-PRS-IndexList
Discuss ambiguity for UE supporting two PRS resource sets per TRP per frequency layer, and network supporting two PRS resource sets per frequency layer. It is suggested not to pursue it in Rel-16.
Clarify motivation of defining priority i.e. applicable when the PRS resources provided in the assistance data exceeds UE reported capability
The following TP was provided to clarify DL PRS processing priority order by UE:

	5.1.6.5	PRS reception procedure
========================= Unchanged parts =========================
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 dl-PRS-IDs of the frequency layer are sorted according to priority; The first entry of the list provided by nr-DL-PRS-AssistanceDataPerFreq has the highest priority among the list, excluding the reference indicated by nr-DL-PRS-ReferenceInfo when applicable;
-	Up to 2 DL PRS resource sets per dl-PRS-ID of the frequency layer are sorted according to priority. The first entry of the list provided by nr-DL-PRS-ResourceSetList has the highest priority among the list.
The UE is only required to perform the measurement on the prioritized DL PRS resources within the capability indicated by the higher layer parameter NR-DL-PRS-ResourcesCapability.
========================= Unchanged parts =========================



The relevant agreement is provided below for convenience
	Agreement:
When a UE is configured in the assistance data of a positioning method with a number of PRS resources beyond its capability (FG 13-2,13-3,13-4 for AoD, TDOA, MRTT respectively),  the UE assumes the DL-PRS Resources in the assistance data are sorted in a decreasing order of measurement priority. Specifically, according to the current RAN2 structure of the assistance data, the following priority is assumed:
· FFS: the 4 frequency layers are sorted according to priority,
· The 64 TRPs per frequency layer are sorted according to priority,
· The 2 sets per TRP of the frequency layer are sorted according to priority,
· FFS: The 64 resources of the set per TRP per frequency layer are sorted according to priority.
The reference indicated by nr-DL-PRS-ReferenceInfo-r16 for each frequency layer has the highest priority at least for DL-TDOA



FL response: 
The decreasing priority order is mentioned in the main bullet. Irrespective of UE capability the list is constructed based on priority of reporting. Other aspects seem worthwhile to clarify in specification.

Round #1
Companies are invited to express their views and suggestions in table below:
	Company Name
	Comments

	Huawei, HiSilicon
	The track of the changes is missing.

Based on our understanding in the preparation email and the reason of change in the draftCR, we suggest to break the discussion into the following 4 questions.

· Q1: Should the priority be defined based on the ID number (i.e. dl-PRS-ID or dl-PRS-ResourceSetID) or the appearance in the list.

· Q2: If the priority is defined based on the appearance in the list, should the list be the list provided by the higher layer parameter nr-DL-PRS-AssistanceDataPerFreq/nr-DL-PRS-ResourceSetList or the list provided by the higher layer parameter nr-SelectedDL-PRS-IndexListPerFreq-r16/nr-DL-SelectedPRS-ResourceSetIndex?

· Q3: Do we need to specify what UE should process according to the priority and UE capability?

· Q4: Do we need to specify the priority for the cases of multiple PRS resource sets and multiple TRPs.
[image: ]


	Nokia, NSB
	We are not sure that the CR is needed. The order of the priority is already given by the first line of the spec so what do we gain in the sub-bullets? 

The final line about within the UE capability seems to be somewhat obvious to us and we don’t feel it is needed. The LMF should always assume this. 

	Qualcomm
	Q1: appearance in the list (similar to LTE)

Q2: SelectedPRS as was agreed already based on our understanding of the agreement 

“When a UE is configured in the assistance data of a positioning method”

Q3: No need to add this item in 38.214

Q4: The UE prioritizes all sets of TRP0 before going to TRP1 (aka the blue line). 

	
	

	
	

	
	

	
	



Aspect #2: DL PRS numerology
In [2], it is proposed to clarify that 240kHz SCS is not applicable for DL PRS configuration according to RAN1 agreement below:
	Agreement:
The following periodicity values of DL PRS resource allocation are supported depending on SCS
         {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



The following TP was provided to address it:
	5.1.6.5	PRS reception procedure
----------------------------------------------------- unrelated part omitted ------------------------------------------------
The UE assumes that the following parameters for each DL PRS resource(s) are configured via higher layer parameters NR-DL-PRS-PositioningFrequencyLayer, NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource.
A positioning frequency layer is configured by NR-DL-PRS-PositioningFrequencyLayer, consists of one or more DL PRS resource sets and it is defined by:
-	dl-PRS-SubcarrierSpacing defines the subcarrier spacing for the DL PRS resource. All DL PRS resources and DL PRS resource sets in the same DL PRS positioning frequency layer have the same value of dl-PRS-SubcarrierSpacing. The supported values of dl-PRS-SubcarrierSpacing are given in Table 4.2-1 of [4, TS38.211], excluding the value of 240kHz.
 ----------------------------------------------------- unrelated part omitted ------------------------------------------------



FL response:
It is proposed to discuss/clarify this aspect. In general, the supported set of subcarrier spacing for DL PRS can be directly understood from the dl-PRS-SubcarrierSpacing. According to the TS 37.355 this field specifies the subcarrier spacing of the DL-PRS Resource. 15, 30, 60 kHz for FR1; 60, 120 kHz for FR2.

Round #1
Companies are invited to express their views and suggestions in table below:
	Company Name
	Comments

	Huawei, HiSilicon
	We are fine with the TP with the track of changes.

	Nokia, NSB
	We are okay with the TP but don’t see it as critical. 

	Qualcomm
	We are okay with the TP but don’t see it as critical.

	
	

	
	

	
	

	
	



Aspect #3: Clarification on UE Rx-Tx time difference measurements
In [3], two alternatives are proposed to clarify / complete the descriptions of UE Rx-Tx time difference measurements in clause 5.1.6.5 of TS 38.214.
Alt.1:
	[bookmark: _Toc29673158][bookmark: _Toc29674292][bookmark: _Toc29673299][bookmark: _Toc45810567][bookmark: _Toc60777143][bookmark: _Toc36645522]5.1.6.5	PRS reception procedure
================================Unchanged parts omitted=============================
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. The up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS-RSRP measurements on different DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex  [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set.
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements based on different DL PRS resources associated with the same dl-PRS-ID and the same positioning frequency layer, and corresponding to a single configured SRS resource or resource set for positioning. 
The UE may be configured to measure and report, subject to UE capability, UE Rx-Tx time difference measurements based on Each measurement corresponds to a single received DL PRS resources or resource sets which can be in different positioning frequency layers for SRS transmitted in a single . carrier. 
===============================Unchanged parts omitted=============================


Alt.2:
	5.1.6.5	PRS reception procedure
===============================Unchanged parts omitted=============================
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. The up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS-RSRP measurements on different DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex  [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set.
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements based on different DL PRS resources associated with the same dl-PRS-ID and the same positioning frequency layer, and corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers. 
===============================Unchanged parts omitted=============================



FL response:
RAN1 to discuss proposed alternatives and decide

Round #1
Companies are invited to express their views and suggestions in table below:
	Company Name
	Comments

	Huawei, HiSilicon
	Prefer Alt.1

	Nokia, NSB
	We don’t feel that any change is needed so we don’t support either Alt. 

	Qualcomm
	The changes are not essential

	
	

	
	

	
	

	
	



Conclusions
TBD
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