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1 Introduction
This contribution is a part of the Rel.16 maintenance work on NR Positioning. It provides summary of proposals and corrections for the DL PRS design based on the submitted contributions [1]-[10].

2 Overview of Proposed Corrections
2.1 Review of Aspects Raised in [1]
Aspect 1-1. Clarification on OFDM symbol number
Clarification on OFDM symbol number for DL PRS sequence generation is provided in [1]. The following correction is proposed:
	TS 38.211
7.4.1.7.2   Sequence generation
< Unchanged parts are omitted >
 
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 >


Feature lead response:
· It seems proposed change is not essential/critical and current text is rather clear. 
2.2 Review of Aspects Raised in [2]
Aspect 2-1. Change of paragraph to described parameters 
In [2], it is proposed to describe the following parameters dl-PRS-CombSizeN-r16, dl-PRS-ResourceBandwidth-r16, dl-PRS-StartPRB-r16 in section corresponding to DL PRS positioning frequency layer rather than DL PRS resource set:
	====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
A positioning frequency layer consists of one or more DL PRS resource sets and it is defined by Clause 6.4.2.1 [17, TS 37.355]:
[Text is omitted]
-	dl-PRS-PointA-r16 defines the absolute frequency of the reference resource block. Its lowest subcarrier is also known as Point A. All DL PRS resources belonging to the same DL PRS resource set have common Point A and all DL PRS resources sets belonging to the same DL PRS positioning frequency layer have a common Point A.
-	dl-PRS-CombSizeN-r16 defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16 defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16 defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell. The UE expects that one of these dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
A DL PRS resource set consists of one or more DL PRS resources and it is defined by Clause 6.4.2.1 [TS 37.355]:
[Text is omitted]
-	nr-DL-PRS-SFN0-Offset-r16defines the time offset of the SFN0 slot 0 for the transmitting cell with respect to SFN0 slot 0 of reference cell. 
-	dl-PRS-CombSizeN-r16 defines the comb size of a DL PRS resource where the allowable values are given in Clause 7.4.1.7.1 of [TS38.211]. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-CombSizeN-r16.
-	dl-PRS-ResourceBandwidth-r16 defines the number of resource blocks configured for DL PRS transmission. The parameter has a granularity of 4 PRBs with a minimum of 24 PRBs and a maximum of 272 PRBs. All DL PRS resources sets within a positioning frequency layer have the same value of dl-PRS-ResourceBandwidth-r16.
-	dl-PRS-StartPRB-r16 defines the starting PRB index of the DL PRS resource with respect to reference Point A, where reference Point A is given by the higher-layer parameter dl-PRS-PointA-r16. The starting PRB index has a granularity of one PRB with a minimum value of 0 and a maximum value of 2176 PRBs. All DL PRS resource sets belonging to the same positioning frequency layer have the same value of dl-PRS-StartPRB-r16.
[Text is omitted]


Feature lead response:
· It seems proposed change is more editorial and current text is rather clear. 

Aspect 2-2. Clarification on cell definition
In addition, it is proposed to clarify cell definition as shown in TP below:
	====================TS 38.214 clause 5.1.6.5 unchanged parts omitted===================
The UE expects that it will be configured with dl-PRS-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell, where all DL PRS configured for one cell is associated with the same nr-DL–PRS-PositioningFrequencyLayer-r16. The UE expects that one of these dl-PRS-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
===============================unchanged parts omitted==========================


Feature lead response:
· Proposed change is a bit misleading. It is not precluded to have association of one cell and multiple frequency layers.  

2.3 Review of Aspects Raised in [3]
The contribution in  [3] discusses the following list of aspects:
Aspect 3-1. DL PRS processing capability w/o measurement gap
Definition of DL PRS processing capability for the cases w/o measurement gap.
· Support reporting another UE processing capability (N, T) assuming without measurement gap, where N ms PRS is within a measurement window whose duty cycle is X%.

· If UE does not report this capability, UE does not support PRS processing without MG.

Feature lead response:
· It needs to be discussed whether DL PRS processing capability is introduced for the case w/o measurement gap and if it is so what are the values to be reported by UE. 
· TBD whether it is to be discussed in DL PRS AI or under UE feature list.

Aspect 3-2. Periodicity of DL PRS resources 
Restriction on the same periodicity across all DL PRS resources within a positioning frequency layer

Feature lead response:
· This issue was already discussed and 

Aspect 3-3. Equation to derive X value
Equation to derive the value X for DL PRS processing capability:
· Assumption: the gap period is the same the reported value T
· 
UE is only expected to process the PRS within the X% window, regardless of whether the capability is defined for with MG or for without MG.

Feature lead response:
· How to define the value of X needs more RAN1 discussion
· TBD whether it is to be discussed in DL PRS AI or under UE feature list

Aspect 3-4. Discontinuous PRS reception
LMF to provide resource selection in the measurement request message, indicating one or multiple groups of TRPs/PRS resource sets/PRS resources, and UE expects that PRS resources within the group is within its processing capability.
Proposal is to send LS to RAN2/RAN4.

Feature lead response:
· RAN1 may need additional discussion on how to handle configured DL PRS resources which are outside of UE DL PRS processing capability

Aspect 3-5. TP on DL PRS processing capability
TPs to capture procedure for DL PRS processing capability in clause 5.1.6.5 of TS 38.214.
	TS 38.214 Clause 5.1.6.5
===================== Unchanged parts omitted ======================
For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within any P msec window, is calculated by
-	Type 1 duration calculation with

-	Type 2 duration calculation with

-	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.
-	For Type 1,  is the smallest interval in msec 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 , where the interval  considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).
If UE reports (N, T) through UE capability, and if there exists a P msec periodic window, in which the duration K within each periodic occasion is calculated with the duration type 1 or type 2 based on UE capability [XX] that satisfies the following conditions
-	
-	
-	The spam of the set of slots  can be covered by a time domain window with a periodicity P and with the duration , where 
-	The number of resources in each slot in the set of slots  does not exceed the UE capability provided by the higher layer parameter [XX]
UE is capable to process all PRS resources within the set of slots .
===================== Unchanged parts are omitted ======================



Feature lead response:
· Part of this TP was not agreed by RAN1 so far. It needs to be discussed whether agreement on DL PRS processing capability should be a part of RAN1 spec (e.g. TS 38.214) or RAN2 spec (e.g. TS 38.306) it is not crystal clear now and deserves some discussion.

Aspect 3-6. TP on DL PRS configuration priority 
Discuss priority for DL PRS configuration and provides related TP to clause 5.1.6.5 of TS 38.214.
	===================== Unchanged parts are omitted ======================
If UE reports DL PRS resource capability for a positioning method in higher layer parameters [XX], and if UE is provided by the higher layers to receive PRS, UE is only expected to measure the DL PRS resources selected according to the following steps:
-	Step.1 Select the first [X1] positioning frequency layers that does not exceed the higher layer parameter [YY1];
-	Step.2 Select the first [X6] positioning nodes within all [X1] positioning frequency layers that does not exceed the higher layer parameter [YY6];
-	Step.3 Select the first [X3] DL PRS resource sets within each positioning node on each positioning frequency layer from the X6 positioning nodes that does not exceed the higher layer parameter [YY3];
-	Step.4 Select the first [X4] DL PRS resources within each DL PRS resource sets from the [X3] DL PRS resource sets that does not exceed the higher layer parameter [YY4];
-	Step.5 Select the first [X7] DL PRS resources in the order of positioning node, DL PRS resource set, and DL PRS resource within a positioning frequency layer so that they do not exceed the higher layer parameter [YY7];
-	Step.6 Select the first [X5] DL PRS resources in the order of positioning frequency layer, positioning node, DL PRS resource set, and DL PRS resource across all positioning frequency layers so that they do not exceed the higher layer parameter [YY5].
===================== Unchanged parts are omitted ======================


Feature lead response:
· Further discussion is needed on DL PRS processing order and if it is agreed on relevant TP.
Aspect 3-7. LTE and NR PRS processing
It is suggested (due to lack of consensus) to clarify that UE is not expected to support parallel LTE PRS and NR PRS processing. Associated TP to clause 5.1.6.5 of TS 38.214 is provided.
	===================== Unchanged parts are omitted ======================
The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.
The UE does not expect to process the DL PRS and LTE PRS simultaneously within an LPP session or in overlapping LPP sessions [17, TS 37.355].
===================== Unchanged parts are omitted ======================



Feature lead response:
· Considering that there was no consensus to introduce proposed capability in UE feature discussion the need to capture something in the TS 38.214 does not seem to be a good way forward. It is probably better to bring this issue in UE capability discussion and check views from companies whether something need to be ensured.
· In addition, suggested TP is a bit misleading, since it refers to higher layer sessions which by default can be concurrent independently of how PRS resources are configured.


2.4 [bookmark: _Hlk40709194]Review of Aspects Raised in [4]
The work in [4] describes the following aspects 
Aspect 4-1. Extension to the case of multiple serving cells 
The TS 38.211 does not capture the case when there is more than one serving cell. Thus, it is proposed to make the following correction to cover the case when there is more than one serving cell.

	TS 38.211 Clause 7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
[…]
-	the resource element  is within the resource blocks occupied by the downlink PRS resource for which the UE is configured;
-	the symbol  is not used by any SS/PBCH block used by the a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;
-	the slot number satisfies the conditions in clause 7.4.1.7.4.
[…]



Aspect 4-2. Muting is not optional in RAN2 specs
[bookmark: _Hlk40788513]It is proposed to inform RAN2 that dl-PRS-MutingPatternList-r16 is optional according to RAN1.
Feature lead response:
· It is recommended to address this through direct communication with RAN2 colleagues. Raised aspect does not seem to be critical for RAN1#101-E meeting.

Aspect 4-3. TP to clarify muting operation TS 38.214 Section 5.1.6.5
The description in 38.214 may provide a wrong impression that dl-PRS-MutingPatternList-r16 only defines one bitmap that has different meanings for the different options. However, from the IE structure of the dl-PRS-MutingPatternList, it is clear that DL-PRS-MutingPatternList contains two individual bitmaps (mutingPatterns): one for mutingOption1 and the other for mutingOption2. The two bitmaps can be configured independently with different lengths, e.g., for option 1, the length of the bitmap can be {2, 4, 6, 8, 16, 32} bits, while for Option 2, the length of the bitmap should be the same as dl-PRS-ResourceRepetitionFactor-r16.
	5.1.6.5	PRS reception procedure
[…]
-	dl-PRS-MutingPatternList-r16 defines a bitmap of the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. The bitmap size can be {2, 4, 6, 8, 16, 32} bits long. The bitmap has two options for applicability. If mutingOption1 is configured , In the first option each bit in the bitmap of mutingOption1 corresponds to a configurable number provided by higher layer parameter dl-PRS-MutingBitRepetitionFactor-r16 of consecutive instances of a DL PRS resource set where all the DL PRS resources within the set are muted for the instance that is indicated to be muted. The length of the bitmap can be {2, 4, 6, 8, 16, 32} bits. If mutingOption2 is configured In the second option each bit in the bitmap of mutingOption2 corresponds to a single repetition index for each of the DL PRS resources within each instance of a nr-DL-PRS-ResourceSet-r16 and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor-r16. Both mutingOption1 and mutingOption2 options may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in Clause 7.4.1.7.4 of [4, TS 38.211].
[…]


Aspect 4-4. Value X used in DL PRS processing capability 
For DL PRS processing capability, it is proposed to set value X to be not more than 30%.
Feature lead response:
· How to define the value of X needs more RAN1 discussion
· TBD whether it is to be discussed in DL PRS AI or under UE feature list

2.5 Review of Aspects Raised in [5]
[bookmark: _Hlk40723485]Aspect 5-1. Value X used in DL PRS processing capability
RAN1 agrees on X = 15 for the MGL/MGRP which is assumed for UE capability reporting of DL PRS processing. Note: RAN4 may evaluate the value
Feature lead response:
· How to define the value of X needs more RAN1 discussion
· TBD whether it is to be discussed in DL PRS AI or under UE feature list


2.6 Review of Aspects Raised in [6]
Aspect 6-1. DL PRS processing capability: scaling rule and value of X
UE DL PRS processing capability is not exactly scaled inversely proportional to DL PRS processing bandwidth.
· Scaling rule is applied to interpret UE’s capability if network configures smaller BW or UE reports multiple bandwidth. 
· UE reports multiple PRS bandwidth values to indicate scaling boundaries.

Feature lead response:
· How to define the value of X and whether to define any scaling rule may need a bit more RAN1 discussion.
· TBD whether it is to be discussed in DL PRS AI or under UE feature list

Aspect 6-2. Configuration of the PRS as a comb-N/µ
When neighbour cells or BWPs employ different SCS and some of the UEs require time or energy critical PRS measurements from this cell or BWP, the lower SCS cell should be able to configure the PRS as a comb-N/µ pattern, where µ is the ratio between higher and lower SCS employed by the two respective cells/ BWPs.
Feature lead response:
· It seems to be a proposal for enhanced solution which is not critical in maintenance phase.

2.7 Review of Aspects Raised in [7]
Some modification on the higher layer parameter in TS 38.211 is needed for the alignment with TS 37.355.

Aspect 7-1. Change the higher layer parameter of combOffset to dl-PRS-ReOffset-r16
	In TS 38.211 Section 7.4.1.7
-   the comb size  is given by the higher-layer parameter dl-PRS-CombSizeN-r16 such that the -       combination  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 dl-PRS-ReOffset-r16;
[bookmark: _Hlk20911140]-	the quantity  is given by Table 7.4.1.7.3-1.



Feature lead response:
· The same change is also addressed by TP provided under Aspect 10-1 and it can be merged.

Aspect 7-2. Corrections to TS 38.214
· Description on the configurations of positioning frequency layer, DL PRS resource set, DL PRS resource in TS 38.214 accordingly
· TRP should be used instead of cell
· DL-PRS-ResourceSymbolOffset not only determines the starting symbol of the DL PRS resource within the starting slot, but also that within the other slot used for transmission.
· SS/PBCH Blocks with the same SSB index may be from the same beam, or may be from different beams, since SS/PBCH block with the same SSB index may be from different servicing cells
· The condition “as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met” should refer to the case with different DL PRS resource rather than different LD PRS resource sets block with the same SSB index may be from different servicing cells
· The condition “as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met” should refer to the case with different DL PRS resource rather than different LD PRS resource sets
	[bookmark: _Hlk40806685]In TS 38.214 Section 5.1.6.5 (CR R1-2001731)
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292]5.1.6.5	PRS reception procedure
<omitted text>

The UE expects that it will be configured with dl-PRS-ID-r16 TRP-ID-r16 each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell. The UE expects that one of these dl-PRS-ID-r16 TRP-ID-r16 along with a nr-DL-PRS-ResourceSetId-r16 and a nr-DL-PRS-ResourceId-r16 can be used to uniquely identify a DL PRS resource. 
<omitted text>

A DL PRS resource is defined by:
<omitted text>
-	dl-PRS-ResourceSlotOffset-r16determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset
-	dl-PRS-ResourceSymbolOffset-r16 determines the starting symbol of the DL PRS resource within the starting slot. 
-	dl-PRS-NumSymbols-r16defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	dl-PRS-QCL-Info-r16defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same and should be from the same cell.
The UE assumes constant EPRE is used for all REs of a given DL PRS resource.
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements in a higher layer parameter nr-DL-PRS-ReferenceInfo-r16. The reference indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters nr-DL-PRS-expectedRSTD-r16and nr-DL-PRS-expectedRSTD-uncerainty-r16. The UE expects the reference to be indicated whenever it is expected to receive the DL PRS. This reference provided by nr-DL-PRS-ReferenceInfo-r16may include an dl-PRS-ID-r16, a DL PRS resource set ID, and optionally a single DL PRS resource ID or a list of DL PRS resource IDs. The UE may use different DL PRS resources as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met or a different DL PRS resource set to determine the reference for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference than indicated by the network, then it is expected to report the dl-PRS-ID-r16, the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
<omitted text>

The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of cells TRP-ID-r16 with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those cells TRP-ID-r16.  The up to 4 measurements being performed on the same pair of cells 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 from the same cell associated with the same TRP-ID-r16. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements 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.
If the UE is configured with dl-PRS-QCL-Info-r16and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell associated with the same TRP-ID-r16. If dl-PRS-QCL-Info-r16is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the nr-DL-PRS-ResourceSetId-r16and the nr-DL-PRS-ResourceId-r16of the source DL PRS resource are expected to be indicated to the UE.
<omitted text>




Feature lead response:
· Regarding ID, our understanding that dl-PRS-ID-r16 is a correct implementation and we do not see the need to change
· Regarding “starting slot” it seems clear that it is a starting slot of DL PRS resource. It seems it is not essential correction. 


2.8 Review of Aspects Raised in [8]
Aspect 8-1. DL PRS processing capability for the case w/o MG configured
It is proposed to not support DL PRS processing capability 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.
Feature lead response:
· Aspect require RAN1 discussion and conclusion
· TBD whether it is to be discussed in DL PRS AI or under UE feature list

Aspect 8-2. Clarification on dl-PRS-ResourceSymbolOffset-r16
It is proposed to adopt the following TP on Section 5.1.6.5 of TS 38.214 + add spacing after parameter names
	5.1.6.5	PRS reception procedure
---- Unchanged parts are omitted ----
-  	dl-PRS-ResourceSymbolOffset-r16 determines the starting symbol of a slot configured with the DL PRS resource within the starting slot.  
---- Unchanged parts are omitted ----


Feature lead response:
· Seems more accurate wording is proposed in this editorial correction


2.9 Review of Aspects Raised in [9]
Aspect 9-1. PRS processing w/o MG
· Introduce a separate PRS processing capability without MG configured (reported per band) in which the UE can at least report, if supports this feature, a component for (N,T) and number of PRS resources per slot. 
· The same maximum ratio of PRS Length to PRS periodicity should be assumed with the maximum MGL/MGRP for the case of PRS processing with MG.
· If this is not agreeable, conclude that PRS processing without MG is not supported in NR Rel-16.
Feature lead response:
· Whether and how to define the DL PRS processing capability for the case w/o MG configured need to be concluded by RAN1.
· TBD whether it is to be discussed in DL PRS AI or under UE feature list

Aspect 9-2. PRS processing w/ MG
· The DL PRS processing capability is reported under the assumption of a maximum 1/3 of MGL/MGRP ratio. 
· Inform RAN4 that RAN1 assumes that additional (MGL, MGRP) should be supported for NR Rel-16 Positioning processing. 
Feature lead response:
· Whether and how to define the value of X for DL PRS processing capability needs to be concluded by RAN1.
· TBD whether it is to be discussed in DL PRS AI or under UE feature list


Aspect 9-3. TP to capture DL PRS processing capability
	For the purpose of the DL PRS processing capability provided by [XX], the duration of DL PRS symbols (K) in ms within any P ms window, is calculated as , or  for a Type 1 or Type 2 UE respectively, subject to UE capability, where
· S is the set of slots of a serving cell within the P ms window in the positioning frequency layer that contains the potential DL PRS resources considering the configured nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets,
· for a Type 1 UE, [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 , wherein the interval [Tsstart, Tsend] is determined by the configured nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets.



Feature lead response:
· It needs to be discussed whether agreement on DL PRS processing capability should be a part of RAN1 spec (e.g. TS 38.214) or RAN2 spec (e.g. TS 38.306) it is not crystal clear now and deserves some discussion. 
· In addition, it seems that at least some clarification is needed in terms of how it is used and by which entity.
· The similar TP is provided under Aspect 3-5

Aspect 9-4. DL PRS processing order
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:
· 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,
· the 64 resources of the set per TRP per frequency layer are sorted according to priority.

Feature lead response:
· RAN1 needs to make some agreement on raised aspect
· The discussion on similar topic is in the following aspects: 
· Aspect 3-5. DL PRS processing configuration
· Aspect 8-1. It is proposed for the 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.


2.10 Review of Aspects Raised in [10]
The work in [10] proposes the following three TPs:
Aspect 10-1. TP to change combOffset on dl-PRS-ReOffset-r16 in the TS 38.211 Section 7.4.1.7.3
	[bookmark: _Toc29230406][bookmark: _Toc36026665]7.4.1.7.3	Mapping to physical resources in a downlink PRS resource
***** unchanged text is omitted ***********
-	the resource-element offset  is given by the higher-layer parameter combOffsetdl-PRS-ReOffset-r16; 
***** unchanged text is omitted ***********



Aspect 10-2. TP on PRS muting to the TS 38.211 Section 7.4.1.7.4 
Proposed TP aligns RAN1 specification with RAN2 specification
	TS 38.211
7.4.1.7.4 Mapping to slots in a downlink PRS resource set
***** unchanged text is omitted ***********
-	the higher-layer parameter mutingOption1-r16DL-PRS-MutingPattern is provided and with bitmap  but not mutingOption2-r16 with bitmap  is not provided, and bit  is set;
-	the higher-layer parameter mutingOption2-r16DL-PRS-MutingPattern is provided and with bitmap  but not mutingOption1-r16 with bitmap  is provided, and bit  is set;
***** unchanged text is omitted ***********



Aspect 10-3. Description of DL PRS muting in the TS 38.214 Section 5.1.6.5
In 38.214, the description of PRS muting does not include the name of the different parameters for the bitmap and the muting options. Corrections are provided in the TP below:
	TS 38.214
5.1.6.5	PRS reception procedure
***** unchanged text omitted ***********
dl-PRS-MutingPatternList-r16 defines a bitmap of the time locations where the DL PRS resource is expected to not be transmitted for a DL PRS resource set. The bitmap is configured by the parameter mutingPattern-r16 with a size can be {2, 4, 6, 8, 16, 32} bits long. The bitmap has two options for applicability. In the first option set by the parameter mutingOption1-r16 each bit in the bitmap corresponds to a configurable number provided by higher layer parameter dl-PRS-MutingBitRepetitionFactor-r16 of consecutive instances of a DL PRS resource set where all the DL PRS resources within the set are muted for the instance that is indicated to be muted. In the second option set by the parameter mutingOption2-r16 each bit in the bitmap corresponds to a single repetition index for each of the DL PRS resources within each instance of a nr-DL-PRS-ResourceSet-r16and the length of the bitmap is equal to the values of dl-PRS-ResourceRepetitionFactor-r16. Both options may be configured at the same time in which case the logical AND operation is applied to the bit maps as described in Clause 7.4.1.7.4 of [4, TS 38.211].
***** unchanged text omitted ***********



3 Discussion Summary Based on Contribution Review
Based on review of contributions, we observe that the following major topics are raised in submitted documents:
· TPs with corrections to the TS 38.211 (1-1, 4-1, 7-1, 8-2, 10-1, 10-2) and TS 38.214 (2-1, 2-2, 4-3, 7-2, 10-3), that are editorial in nature
· DL PRS processing order (3-6, 8-1, 9-4)
· Remaining opens of DL PRS processing capability opens
· Whether to define DL PRS processing capability for the case w/o MG (3-1, 8-1, 9-2)
· PRS periodicity (3-2)
· Discontinuous DL PRS reception (3-3)
· Values of X (3-3, 4-4, 5-1, 6-1, 9-2)
· Scaling rules for different DL PRS BWs (6-1)
· TPs to capture DL PRS processing capability (3-5, 9-3)

4 Initial Recommendation on E-Mail Discussions
This contribution provides summary of proposed corrections to the DL PRS design for NR Positioning. Based on discussion, we suggest organizing the following e-mail discussions to resolve identified opens:
Scope of e-mail discussion #1:
· TPs with corrections to the TS 38.211 (1-1, 4-1, 7-1, 8-2, 10-1, 10-2) and TS 38.214 (2-1, 2-2, 4-3, 7-2, 10-3), that are editorial in nature
· DL PRS processing order (3-6, 8-1, 9-4)
It is recommended to handle it under AI 7.2.8.1

Scope of potential e-mail discussion #2:
· Remaining opens of DL PRS processing capability opens
· Whether to define DL PRS processing capability for the case w/o MG (3-1, 8-1, 9-2)
· PRS periodicity (3-2)
· Discontinuous DL PRS reception (3-3)
· Values of X (3-3, 4-4, 5-1, 6-1, 9-2)
· Scaling rules for different DL PRS BWs (6-1)
It is recommended to handle it under AI 7.2.11.8 (UE Features)

Scope of potential e-mail discussion #3:
· TPs to capture DL PRS processing capability (3-5, 9-3)
Recommended to handle it once DL PRS processing capabilities are finalized. It can be potentially merged to e-mail discussion #1 later on during the meeting week if remaining opens on DL PRS capability are successfully resolved.

The following feedback was received from companies on the list of proposed e-mail discussions. 
Table 1: Feedback from companies on the proposed list of e-mail discussions
	Company
	Views

	Qualcomm
	For ED#1: 2-2 an 4-3 are not needed to be discussed.
For ED#2: 
· The Values for X and the PRS processing capability w/o MG should be discussed in the main session (In the ED#1 AI). We consider it an important aspect that needs to be clarified.  
· We don’t see there is a need to discuss “scaling rules” for different BWs (6-1). When we made the agreement that the UE reports “single BW”, we believe that it was clear. Having the UE to report multiple BWs, and for each BW report different (N,T)/X8 capabilities, even though it enables more granular capability report, it would open up several proposals and long discussions. 
· Similarly, the restriction to single PRS periodicity (3-2) within a layer was discussed previous meeting. There was an agreement a few meetings back that we support multiple peridoicities within a frequency layer. We don’t see the need to discuss it again. 
· The issue “Discontinuous DL PRS reception” is not clear to us. It seems its an enhancement where the LMF, not only includes PRS resources in the “Selected-PRS-for-eachMethod”, but sends a separate signaling to pick a subset of these. I don’t think there is time for such enhancement in this release, and we prefer to leave it for rel-17.  
Overall, we suggest to have just a single ED with the following:
Scope of e-mail discussion #1:
· TPs with corrections to the TS 38.211 (1-1, 4-1, 7-1, 8-2, 10-1, 10-2) and TS 38.214 (2-1, 2-2, 4-3, 7-2, 10-3), that are editorial in nature
· DL PRS processing order (3-6, 8-1, 9-4)
· Whether to define DL PRS processing capability for the case w/o MG (3-1, 8-1, 9-2)
· Values of X (3-3, 4-4, 5-1, 6-1, 9-2)


	Huawei/HiSilicon
	We think that the following issues should be discussed in the main session (7.2.8.1) instead of UE feature session, as we can anticipate a heavily loaded UE feature session.
· Whether to define DL PRS processing capability for the case w/o MG (3-1, 8-1, 9-2)
· PRS periodicity (3-2)
· Discontinuous DL PRS reception (3-3)
· Values of X (3-3, 4-4, 5-1, 6-1, 9-2)
A couple comments for proposal/comments from other companies
· Scaling of processing capability is considered as an enhancement in the late stage. We suggest to live with the current sub-optimality, which means that regardless of actual BW allocation, the UE processing capability does not scale, and should always be the one assuming maximum BW.
· For the PRS periodicity, in addition to the issue listed in [3], actually we see it impacts RAN4 when it comes to requirements. We do not see the need that PRS could have different periodicities, with the same frequency resource allocation (center frequency and BW); there is no way that NW can configure a small BW PRS with small periodicity for tracking and a large BW PRS with large periodicity for measurement within a single positioning frequency layer. In extreme cases, PRS may have e.g periodicity of 4 slots for some resources, and 5 slots for other resources, which will unnecessarily complicate the RAN4 spec and/or UE implementation.
· For discontinuous PRS reception, put aside the solution from [3], we would like to discuss the potential impact on the measurement for PRS#2 in the following example, which is split by the UE PRS processing, unlike PRS#1 and PRS#3 that has continuous slots for potential combining. We are open to any solution/clarification on this particular scenario, but it deserves some discussion.
[image: ]


	OPPO
	In general, we are ok with FL’s proposal. Regarding some topic of #ED 2, we share the similar view as QC/Huawei that some important issues require detailed technical discussion and it is better to discuss them in Positioning session rather than the UE capability session.  

	Samsung
	We are OK with FL’s proposal. However, we do think we should handle some aspects here in positioning session rather than UE feature session. 

	Nokia
	We have a suggested proposal on top of QC’s proposed scope for a single ED as follows (highlighted the changes): 
Scope of e-mail discussion #1:
· TPs with corrections to the TS 38.211 (1-1, 4-1, 7-1, 8-2, 10-1, 10-2) and TS 38.214 (2-1, 2-2, 4-3, 7-2, 10-3), that are editorial in nature
· DL PRS processing order (3-6, 8-1, 9-4)
· Whether to define DL PRS processing capability for the case w/o MG (3-1, 8-1, 9-2)
· Values of X (3-3, 4-4, 5-1, 6-1, 9-2)

Aspects 1-1 and 2-1 are both non-critical and do not fix anything that is broke. We would like to remind companies that only critical issues should be addressed at this late stage and given the constraint of only 3 total EDs (plus beginning of Rel-17 SI) we feel we should be very conscious of the number of aspects that we include in the scope of the meeting. “nice to have” is not enough justification. 

	CATT
	We are fine with FL’s proposal in general. We also suggest having the discussion of UE DL PRS processing capability in positioning session due to the technical details associated with the issue.
To Qualcomm /Nokia: We suggest 4-3 be discussed because it is obvious that the current description “dl-PRS-MutingPatternList-r16” in TS 38.214 does not match the requirements in TS 38.211 and TS 37.355,  as we explained in the tdoc. We understand UE/gNB would most likely follow TS 38.211/37.355 in muting implementation, but it is still important that TS 38.214 provides a correct description for the parameter.



5 Conclusions
[bookmark: _GoBack]It was proposed by chair to have a single e-mail thread to discuss the scope for three e-mail discussion across all AIs of NR Positioning WI. The finalization of this discussion based on inputs from other moderators for NR Positioning WI can be found in [11].

6 References
[1] R1-2003406, Discussion on remaining issues on DL RS for NR positioning, vivo
[2] R1-2003472, Maintenance of DL reference signals for NR positioning, ZTE
[3] R1-2003521, Finalizing DL PRS, Huawei, HiSilicon
[4] R1-2003632, Remaining issues on DL PRS for NR Positioning, CATT
[5] R1-2003716, Maintenance on DL reference signals for NR Positioning Nokia, Nokia Shanghai Bell
[6] R1-2003886, DL reference signals for NR Positioning, Samsung
[7] R1-2004052, Remaining Issues on DL Positioning Reference Signal, OPPO
[8] R1-2004134, Remaining details of DL Reference signals for NR positioning, LG Electronics
[9] R1-2004469, Maintenance on DL Reference Signals for NR Positioning, Qualcomm Incorporated
[10] R1-2004643, Maintenance of DL reference signals for NR positioning, Ericsson
[11] [bookmark: _Ref41216714]R1-2004727, Summary on scope of NR positioning email discussions at RAN1#101-E, Moderators (Intel, Ericsson, CATT, Qualcomm)



16/17
image1.emf
   


