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1 Introduction
This contribution is a part of the Rel.16 maintenance work on NR Positioning. It provides summary of the e-mail discussion #2 for NR Positioning organized during the RAN1#100bis E-meeting based on the submitted contributions [1] - [11].

[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

2 Corrections to TS 38.211 
2.1 PRS/SSB Collision Handling for Neighbor Cells
The following TPs were submitted to clarify UE assumption on PRS/SSB transmission/collision for neighbor cells.
Option 1 based on TP in [2]
	· the symbol  is not used by any SS/PBCH block used by the serving cell for downlink PRS transmitted from the serving cell or not used by any SS/PBCH block used by the same non-serving cell indicated by the higher-layer parameter SSB-positionInBurst for downlink PRS transmitted from a non-serving cell;


Option 2 based on TP in [3]
	-	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;


[bookmark: _Ref37685583]
Companies are invited to comment on above TPs, select the preferred one and propose any modification, if it is necessary.
Table 1: PRS/SSB Collision Handling for Neighbor Cells
	Company
	Comments

	Huawei/HiSilicon
	We think that duplicated text should be avoided. Since TS 38.214 fixed that issue, we believe a better wayforward would be
-	the symbol  is not used by any SS/PBCH block from the same cell according to clause 5.1.6.5 of [6, TS 38.214].

Between Option 1 and Option 2, we think Option 2 is better, if we really want to echo TS 38.214.

	OPPO
	Both options are similar. Huawei’s proposal seems better

	CMCC
	We prefer HW’s layout to Options 1 & 2

	LG
	We are fine with both options and Huawei’s proposal.

	ZTE
	Both options and Huawei’s proposal are fine for us. Our intention is to fix the problem.

	Nokia/NSB
	We are okay with Option 2 or HW’s proposal. 

	Qualcomm
	We are OK with HW’s proposal or Option 2. 

	Intel
	Prefer Option 2 – gives more complete picture.

	CATT
	We are OK with HW’s proposal or Option 2.

	Futurewei
	Ok with either Option

	vivo
	We are OK with Option 2 or Huawei/HiSilicon’s proposal in their above comment. 

	mtk
	We consider to adopt HW proposal

	Samsung
	Option 2

	Ericsson
	Either option is fine, with a preference for option 2. 



2.2 Missing value in muting pattern
Text proposal to capture in the TS38.211 the missing value of DL PRS muting pattern configuration was provided in [3]:

	[bookmark: _Hlk38398165]TS 38.211-g10
7.4.7.1.4   Mapping to slot in a downlink PRS resource set
< Unchanged parts are omitted >
-	 is bit  in the bitmap given by the higher-layer parameter DL-PRS-MutingPattern where  is the size of the bitmap; 
< Unchanged parts are omitted >



Companies are invited to provide feedback on whether this change is needed in table below.
Table 2: Missing value in muting pattern
	Company
	Comments

	Huawei/HiSilicon
	Support

	OPPO
	Support

	CMCC
	Support

	LG
	Support

	ZTE
	Support

	Nokia/NSB
	Support

	Qualcomm
	Support

	Intel
	Support

	CATT
	Support

	Futurewei
	Support

	Vivo
	[bookmark: _Toc36026666][bookmark: _Toc29230407]Support with one correction of typo. This TP is for TS 38.211-g10, 7.4.1.7.4	Mapping to slots in a downlink PRS resource set.

	Mtk
	Good catch by vivo. Same view as above

	Samsung
	Support

	Ericsson
	Support



2.3 Periodicity in slots for DL PRS transmission 
Correction of the DL PRS periodicity values in order to align with the TS 38.214 and TS 37.355 was proposed in [4] with the following changes
	TS 38.211-g10
7.4.7.1.4 Mapping to slot in a downlink PRS resource set
<Text 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 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 omitted>
the periodicity  is given by the higher-layer parameter  dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16;
<Text omitted>


Companies are invited to provide their feedback on the proposed above modification in table below.
Table 3: Periodicity in slots for DL PRS transmission
	Company
	Comments

	Huawei/HiSilicon
	Support.
The first change is not aligned with R1-2001731, it should be .
Is it correct understanding that the alignment of the parameter of dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16 for a DL PRS resource is taken as lower priority and will handled by the spec editor?

	OPPO
	Support

	CMCC
	Support

	LG
	Support

	ZTE
	Support. We prefer to let editor handle alignment issues.

	Nokia/NSB
	Support the TP. 

	Qualcomm
	OK

	Intel
	Support. 
Note: Comment from Huawei is reflected in TP above (i.e. it is updated)

	CATT
	Support. 

	Futurewei
	OK

	Vivo
	OK with one correction of typo. This TP is for TS 38.211-g10, 7.4.1.7.4	Mapping to slots in a downlink PRS resource set.

	Mtk
	Okay

	Samsung
	Support

	Ericsson
	Support



2.4 Relationship b/w number of symbols and comb factor
It was noticed in [4], that relationship b/w number of DL PRS symbols and comb factor is not captured in RAN1 specification. Therefore, it was proposed to adopt the following TP in the TS 38.214:
Option 1. Proposed changes in the TS 38.214.
	DL-PRS-NumSymbols defines 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].  For the combination of {number of symbols, comb size} for a PRS resource, the UE can be configured with one of { 2, 2},{ 4, 2}, { 6, 2}, { 12, 2}, { 4, 4}, { 12, 4}, { 6, 6}, { 12, 6} and { 12, 12}


Alternatively, the similar change can be made in the TS 38.211
Option 2. Proposed changes in the TS 38.211.
	TS 38.211-g10
7.4.7.1.4 Mapping to slot in a downlink PRS resource set
--------------------------------------------------------------Text omitted---------------------------------------------------------------
-	 the size of the downlink PRS resource in the time domain  is given by the higher-layer parameter DL-PRS-NumSymbols;. The value of  is also a function of the configured parameter s given by Table 7.4.17.3-2;
--------------------------------------------------------------Text omitted---------------------------------------------------------------
Table 7.4.1.7.3-2: The number of symbols  as a function 
	
	

	
	2
	4
	6
	12

	2
	2
	NA
	NA
	NA

	4
	2
	4
	NA
	NA

	6
	2
	NA
	6
	NA

	12
	2
	4
	6
	12


--------------------------------------------------------------Text omitted---------------------------------------------------------------




Companies are invited to provide comments on above TPs, select the preferred one and propose any modification, if it is necessary.
Table 4: Relationship b/w number of symbols and comb factor
	Company
	Comments

	Huawei/HiSilicon
	Support Option 1 in principle (although the proposal is to change TS 38.214 instead of TS 38.211). The restriction may be easily removed for future releases. One question is why there is an extra space between “{” and the digit?

For Option 2, the number in the table is not clear in itself; e.g. what does 2 and 6 mean in the row composed of (2, NA, 6, NA)?

	OPPO
	Support Option 1.  Regarding Huawei’s question for Option 1,  the extra space between “{” and the digit is a typo and can be removed

	CMCC
	Option 1 looks clearer to us.

	LG
	We prefer Option 1 with a minor change as follows. 

For the combination of {DL-PRS-NumSymbols, DL-PRS-CombSizeN} for a PRS resource, the UE can be configured with one of {2, 2},{4, 2}, {6, 2}, {12, 2}, {4, 4}, {12, 4}, {6, 6}, {12, 6} and {12, 12}.

	ZTE
	Option 1 for simplicity. 

	Nokia/NSB
	We support option 1 as the topic is about configuration options it makes sense to have in 38.214 from our view. 

Update: 
If the group prefers to have the TP in 38.211 as suggested by QC that is okay for us. 

	Qualcomm
	We prefer Reference signal configurations to be part of 38.211, since 38.214 is supposed to be about procedures. We can add the text of Option 1 into 38.211 as shown below:

7.4.7.1.4 Mapping to slot in a downlink PRS resource set
-------------------------------Text 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 {DL-PRS-NumSymbols, transmissionComb} 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;
[bookmark: _Hlk20911140]-	the quantity  is given by Table 7.4.1.7.3-1.
-------------------------------Text omitted---------------------------------------------------------------


	Intel
	We prefer TP to be captured in 211. Agree to change proposed by Qualcomm.

	CATT
	Our preference is to have the changes in TS 38.211. QC’s proposal is fine to us.

	Futurewei
	TP should be into 38.211 (Option 2)

	vivo
	We also prefer to modify 38.211 instead of 38.214. We support Qualcomm’s above TP except one correction to the section number. 
It should be for TS 38.211-g10, 7.4.1.7.3 Mapping to physical resources in a downlink PRS resource

	mtk
	It is better to capture RS structure in 211. So, we are okay for QC’s proposal

	Samsung
	Option 1

	Ericsson
	Configuration is better suited for 214, but if this closes the issue we can have it in 211.  



3 Clarification on NR-TimingMeasQuality for RSTD
3.1 Phase 1 Discussion on NR-TimingMeasQuality for RSTD

In R1-2001560, it was mentioned that the parameter NR-TimingMeasQuality for DL RSTD measurements may have multiple interpretations, i.e. has ambiguity. Therefore, it was proposed that RAN1 clarifies which interpretation should be used for the timing measurement quality for RSTD.
· Interpretation 1: 
· Interpretation 2: 
· Where  is the TOA quality of the reference and  is the TOA quality of the TRP .

Table 5: Clarification on NR-TimingMeasQuality for RSTD
	Company
	Comments

	Huawei/HiSilicon
	We think the issue that interests more people is whether reference measurement (reference TRP/resource set/resource) can also have the quality. Our preference is Yes.

For the issue listed here, as we said earlier, the formula is only informative, and we are not intending to introduce any new measurement. For two interpretations, we can accept either way, but we slightly prefer Interpretation 2, so that the quality of reference TRP and the neighbouring TRP will be interpreted in the same way, and even the RSTD quality and UE Rx – Tx time difference quality will also be interpreted in the same way.
Note that we have quite a lot of TOA measurements to report considering RAN1 introduced resource specific timing reporting and RAN2 introduced additional path reporting.

	OPPO
	Both interpretation can work since the reference TRP TOA meas quality is reported. 
We prefer Interpretation 2 as the rang of its value is narrower and more accurate quantitation can be achieved

	LG
	We prefer that quality of timing measurement (RSTD, UE RX-TX time difference) is defined/unified as TOA measurement quality. In case of RSTD measurement quality, it inherently contains both errors for timing measurement for a reference and a timing measurement for PRS resource from a neighbor TRP. It might be reasonable that the UE report TOA measurement quality for reference and neighbor TRP, rather than reporting TOA measurement quality for a reference TRP and reporting RSTD measurement quality for neighbor TRPs. 

	ZTE
	We prefer to interpretation 2 for consistency with other timing measurement metods.

	Nokia/NSB
	We are okay to support interpretation 2. Is the intention to make an agreement which is sent to RAN4 or just have it in the chairmen’s notes?

We would also be okay to have the reference measurement also have a quality as we see this as useful. 

	Qualcomm
	We are OK to go with Interpretation 2, even though our initial understanding was similar to LTE (option 1). In either case, we again there cannot be any formulas written as an agreement. We don’t think there needs to be something sent to Ran4. We may prefer to just have a conclusion, in case someone in the future needs to refer to, but we don’t see any spec impact in RAN1, or RAN2 or RAN4. 

	Intel
	We are OK to confirm Interpretation 2. 
We wonder what is indicated by UE in case of single shot DL PRS processing.

	CATT
	We prefer the interpretation of NR-TimingMeasQuality as the TOA quality instead of RSTD quality to be consistent with all timing measurement. We also don’t see the need to define any formula at this moment.  

	Futurewei
	Slight preference for 2

	vivo
	Interpretation 2 is our understanding. 
A question from our side, is the intention of the proponent to specify this in any specification? RAN1, and/or other WGs?  

	MTK
	We also think that quality should be in terms of the standard deviation per TOA.

Another thing we want to further mention is, we can further consider whether to define confidence level (twice of three times of the standard deviation)

	Samsung
	Interpretation 2 is our preference

	Ericsson
	Support interpretation 2. We also have a similar question to Vivo and other on the spec impact. If this is not to define a measurement, how is the assumption captured?  



Proposal for agreement/conclusion #1
· Interpretation #2 is confirmed, i.e. timing measurement quality for RSTD is defined by 
· where  is the TOA quality of the TRP ,  is the TOA quality of the reference TRP

3.2 Phase 2 Discussion on NR-TimingMeasQuality for RSTD
Companies are invited to provide view on the following additional questions:
1) [bookmark: _Hlk38401890]Whether proposal for potential agreement/conclusion #1 is supported
2) Whether and how to capture the potential agreement/conclusion on interpretation of NR-TimingMeasQuality for RSTD
· Send LS to RAN2
· Make a conclusion in chair notes or capture in specification
· Etc.
3) In addition, companies are encouraged to provide their understanding on how the TOA quality of the TRP , represented by  is defined in case of single shot DL PRS measurements (i.e. only one measurement is available).

Table 5: Further clarification on NR-TimingMeasQuality for RSTD
	Company
	Comments

	Huawei/HiSilicon
	1) Support in principle. Suggest the following revision.
Proposal for conclusion:
· It is RAN1 understanding that the NR-TimingMeasQuality is the TOA quality.
· Note: No RAN1 spec change is required.

2) We think a conclusion in the chairman’s notes will be sufficient. An LS to RAN2 to capture it in LPP would also be OK for us, but we assume no RAN1 spec change is required for Rel-16.

3) We think it would be entirely up to UE implementation in Rel-16.

In addition, we have the following comment:
Should we have another proposal for conclusion as following?
· It is RAN1 understanding that the measurement for RSTD reference can also have NR-TimingMeasQuality.
· Note: No RAN1 spec change is required.

	Intel
	1) We have some preference to make an agreement 
2) We prefer to inform RAN2 on RAN1 understanding by sending LS. We agree that no RAN1 spec change is needed.
3) It seems that “up to UE implementation” is the only feasible option in R16.


	Nokia/NSB
	1) We are okay with the proposed conclusion. As TOA is not a defined measurement we don’t think the first bullet from HW should be added. 
2) We think a conclusion in the chairmen’s notes is a good way forward. An LS to RAN2 is okay for us if the group prefers that perhaps with a note that no RAN1 spec will be changed. 
3) Up to UE implementation. 

	Qualcomm
	1) We prefer just a conclusion.

Proposal for conclusion:
· It is RAN1 understanding that the NR-TimingMeasQuality is the TOA quality.
· Note: No RAN1 spec change is required.

2) We think a conclusion in the chairman’s notes will be sufficient. No LS is needed
3) Up to UE implementation


	Ericsson
	1) A conclusion should be enough if there is no spec impact.
2) We are okay with an LS to RAN2 as information, reflecting this is not an agreement with spec impact in ran1. 
3) Up to UE implementation (just as for multiple instance of PRS).  



4 Summary of Issues
4.1 Corrections to TS 38.211
Based on analysis of responses received so far, the following proposals are made to correct the TS 38.211. Please note that corrections corresponding to issues 2.2 and 2.3 are merged in one Text Proposal#2.

Proposal 2
· Text proposals #1, #2, #3 provided in this section are agreed by RAN1 WG

Table 6 - Text Proposal #1
	TS 38.211-g10
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;




Table 7 - Text Proposal #2
	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 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;
<Text is omitted>



Table 7 - Text Proposal #3
	TS 38.211-g10
[bookmark: _Toc29230406][bookmark: _Toc36026665]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.
<Text is omitted>



Table 5: Views on TPs for corrections of the TS 38.211
	Company
	Comments

	vivo
	TP#1 and TP#3 are for TS 38.211-g10, 7.4.1.7.3	Mapping to physical resources in a downlink PRS resource.
TP#2 is for TS 38.211-g10, 7.4.1.7.4 Mapping to slots in a downlink PRS resource set.

	Huawei/HiSilicon
	Would that be easier if we change {DL-PRS-NumSymbols, transmissionComb} to  so that the spec editor can has less work to do when it comes to parameter name alignment?

	Intel
	As a moderator updated TPs as follows:
· Added correct sections to each TP based on comment from vivo
· Implemented comment from Huawei

We support the above TPs 


	Qualcomm
	We are OK, but quick question: Is the parameter called SSB-positionInBurst or SSB-positionsInBurst ?

	Samsung
	Fine for us.

	Ericsson
	Support



4.2 NR-TimingMeasQuality for RSTD
Based on discussion in Section 3, the following proposal has been made for endorsement by RAN1 WG:
Proposal
· Capture the following conclusion in chair notes: 
· 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 spec change is required
· NR-TimingMeasQuality measurement is also applicable for the reference timing used in RSTD measurements

5 Outcome of E-mail Discussion [100b-e-NR-Pos-02]
Based on further discussion over RAN1 WG e-mail reflector, the following was finally agreed by RAN1 WG:
· Three text proposals captured in Section 4.1 of this document
· Capture in chair notes the following conclusion for NR-TimingMeasQuality
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 spec change is required
· [bookmark: _GoBack]NR-TimingMeasQuality measurement is also applicable for the reference timing used in RSTD measurements
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