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[bookmark: _Toc32744954][bookmark: _GoBack]Introduction
This document provides a summary of the remaining issues and proposals for AI 7.2.8.3 related to UE and gNB measurements for NR Positioning based on the contributions submitted under this AI [1-10], the assessment of the critical issues and proposals from interested companies during the email discussion [RAN1#100-e NR_POS Measurements], and the list of critical issues and proposals proposed to be further discussed in RAN1#100 e-meeting. 
[bookmark: _Toc8325048][bookmark: _Toc32744955][bookmark: _Toc5732805]Issues/proposals for UE/gNB measurements
[bookmark: _Toc32744965]TPs for the corrections/changes based on existing agreements
A number of TPs were submitted for the corrections and changes for TS 38.214 and TS 38.215 [1-10] based on existing agreements.
Submitted Proposals
· (Huawei) Proposal 1
· Adopt the following TP for TS 38.215
	============================ Unchanged part omitted ==========================
5.1.29	DL relative reference signal time difference (DL RSTD)
· 
	Definition
	DL reference signal time difference (DL RSTD) is defined as the DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



============================ Unchanged part omitted ==========================



· (Qualcomm) Proposal 1
· Change the title of the section 5.1.29 of 38.215 from “DL relative signal time difference (DL RSTD)” to “DL Reference relative Signal Time Difference (DL RSTD)

·  (vivo) Proposal 2: 
· Rename ‘DL-PRS-RstdReferenceInfo’ to ‘DL-PRS-ReferenceInfo’ and add descriptions in the specification to make this parameter applicable to DL PRS RSRP and UE Rx-Tx time difference methods.
· (vivo) Proposal 3: 
· Adopt the following text proposals into TS 38.214 for RSTD, PRS-RSRP and UE Rx-TX time difference measurement reference

	TS 38.214-g00
5.1.6.5 PRS reception procedure
< Unchanged parts are omitted >
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 DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time 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 time than indicated by the network, then it is expected to report the [TRP ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 
< Unchanged parts are omitted >




· (vivo) Proposal 4: 
· Adopt the following text proposals into TS 38.214 for RSTD, PRS-RSRP and UE Rx-TX time difference measurement reference
	· TS 38.214-g00
· 5.1.6.5 PRS reception procedure
· < Unchanged parts are omitted >
· For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter Timestamp. The Timestamp can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by DL-PRS-RSTDReferenceInfo. 
· < Unchanged parts are omitted >



·  (Qualcomm)  Proposal 2
· Update the text in Section 5.1.6.5 of 38.214 as follows:
	The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report, subject to UE capability, up to 4 multiple 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 difference positioning frequency layers.


·  (vivo)  Proposal 7
· The higher layer parameters in TS38.211-TS38.215 should be aligned with TS37.855 and TS38.331.

FL Comments
TPs for the corrections and changes based on existing agreements should be considered in this meeting.


Comments from interested companies
	Company
	Comments 

	Futurewei
	Agree with the TP on 38.215 as it is simple and needed clarification. We do not agree with the proposal to Section 5.1.6.5, specifically on the insertion of [TRP ID] which is not a term that is defined. 




[bookmark: _Toc32744963]Introducing the definition of positioning node
Submitted Proposals
· (Nokia)  Proposal 1: Define a positioning node as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.
· Nokia)  Proposal 2: Adopt the TP in the Appendix for TS 38.215.
	[bookmark: _Toc29901471][bookmark: _Toc29045130][bookmark: _Toc524695266][bookmark: _Toc29901518][bookmark: _Toc32744964]5.1.29	DL relative signal time difference (DL RSTD)

	Definition
	DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.
A positioning node is defined as as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency







FL Comments
Positioning node may be better defined in higher layer specs (e.g., together with TRP). If the term is only used in TS 38.215, maybe we can replace “positioning node” with TRP or TP for DL RSTD.

Comments from interested companies
	Company
	Comments 

	Futurewei
	Do not see the need to introduce this terminology as a ‘definition’. Alternative as suggested by FL us acceptable.

	Huawei/HiSilicon
	We also do not see the need.

	Nokia
	We think this should include the discussion of Section 2.2 in FL summary on positioning node. We think this is a needed change to make the spec clear and should be discussed at least which spec it would appear in and how it is defined.

	FL
	About the definition of the positioning node, I’d agree that the term should be defined or clarified somewhere as I commended in the FL summary. My thinking was that it would be better defined in a higher layer specs (e.g., together with TRP) other than TS 38.215. If there is no objection from other companies, we could include it in the e-meeting discussion.




[bookmark: _Toc32744958]Measurement time occasions for DL PRS-RSRP
Submitted Proposals
· (OPPO) Proposal 5
· Correct the definition of DL PRS-RSRP and UL RTOA in TS 38.215
	Text proposal for Proposals 5:
In TS 38.215:
<omitted text>

[bookmark: _Toc32744959]5.1.aa	DL PRS reference signal received power (DL PRS-RSRP)

	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth in the configured measurement time occasions.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



<omitted text>



FL Comments
Measurement time occasion for positioning was discussed before. The conclusion, after long offline/online discussions was not mention it, since the term is undefined. Suggest not reopen the discussion in this meeting.

Comments from interested companies
	Company
	Comments 

	Futurewei
	‘Configured measurement time occasions’ is an undefined term. 



[bookmark: _Toc32744960]Correction of UL Relative Time of Arrival definition
Submitted Proposals
· (OPPO) Proposal 5
· Correct the definition of DL PRS-RSRP and UL RTOA in TS 38.215
	[bookmark: _Toc32744961]5.2.aa	UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is received timing of the beginning start of subframe i containing SRS received in positioning node #j, relative to the configurable reference time.]

Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna,
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.



<omitted text>



FL Comments
The current wording for the definition of UL Relative Time of Arrival seems clear (Note: The bracket can be removed see Issue 2.1). 

Comments from interested companies
	Company
	Comments 

	Futurewei
	The use ‘beginning’ is clear.  

	Huawei/HiSilicon
	It is unclear what is meaning of such a change. The original text was used in LTE.




[bookmark: _Toc32744962]Reference point of timing related measurements for FR2
Submitted Proposals
(Futurewei) Proposal 1:
Remove the use of ‘antenna of the UE’ and ‘Rx antenna/Tx antenna’ in the definition of DL RSTD and UE Rx-Tx time difference. The alternative is TBD. A possible clarification, which has been used extensively within 38.215 is:
· “measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch” 
(Futurewei) Proposal 2:
· Remove the following phrases below since the exact reference point definitions are provided in TS38.104 which are not aligned with the existing terminologies ‘Rx antenna’ or ‘Tx antenna’ used in TS38.215.
UL Relative Time of Arrival:
“The reference point for TUL-RTOA shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.”
gNB Rx-Tx time difference:
“The reference point for TgNB-RX shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
· for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
· for type 1-C base station TS 38.104 [14]: the Tx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Tx antenna,
for type 1-H base station TS 38.104 [14]: the Tx Transceiver Array Boundary connector”

FL comments:
The current definitions of  the reference points for timing-related measurements in FR2 in TS 38.215 are based on the reply LS from RAN4 (R4-1915801[12]). Since RAN4 is responsible for the definition and also the usage of reference points of the measurement, suggest not opening the discussion in RAN1.

Comments from interested companies
	Company
	Comments 

	Futurewei 
	Thanks to the FL for pointing out the LS. However, the term ‘Rx Antenna’ and ‘Tx Antenna’ is not defined in RAN4 spec and as such is also a very generic term. Instead, we propose now that the full description as given in the LS from RAN4 should be used:
· For UL RTOA:
· …
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of the Rx antenna)
· For gNB Rx-Tx time difference:
· …
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of Rx antenna) for gNB Rx time and Tx antenna (i.e. the centre location of the radiating region of Tx antenna) for gNB Tx time, as depicted in Figure 5.1.2.2.2-1 of TR 37.843. 


	FL
	About the reference points for timing-related measurements mentioned in your comments, I think we may further discuss the best way to capture the inputs from RAN4’s LS in TS 38.215. Obviously, we would avoid lengthy technical discussions on this issue in RAN1.

	Futurewei
	it can be readily resolved without  lengthy discussion since we do not need to re-discuss here in RAN1 the definition. We would just capture in 38.215 the complete agreements as given in Section 1 of the incoming RAN4 LS in R1-2000172. That provides clarity and context on what terminologies ‘the Rx/Tx Antenna’ meant.



[bookmark: _Toc32744967]RTOA reference time
In RAN1#98b, we made the following offline consensus [5]. However, this offline consensus was left out during the online discussion, and the LS had not been sent. As a result, RAN3 is not aware of the role of defining the reference time for UL RTOA measurement.
Offline Consensus
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Send LS to RAN3

Submitted Proposals
· (Huawei) Proposal 2: 
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Include it in the LS to RAN3

FL comments
We should recapture this left out offline consensus in this e-meeting.

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	Note we thought we handed over the problem to RAN3, but actually we did not. Even from RAN3 perspective, they cannot design the signalling until the mechanism is clear. For example, in the following case shown in R1-2000192, are the two UL-RTOA measurements based on two SRS resources in different subframes supposedly to be different? Do we expect RAN3 to handle this issue? Note that RAN4 will also discuss the range of RTOA measurement.
We think RAN1 should at least provide guidance since we missed the opportunity to send the LS to RAN3 timely.
[image: ]




[bookmark: _Toc32744968]Details on the definition of RTOA reference time
Submitted Proposals
· (Huawei) Proposal 3:
· If SFN initialization time is provided in the SRS configuration or implicitly assumed the same for the neighbouring gNB to measure SRS, the RTOA reference time is defined as T0+tSRS, where
· T0 is the SFN initialization time (time of start of subframe#0 of SFN#0)
· tSRS is the offset of the start of the subframe that contains the target SRS to the start of subframe#0 of SFN#0

FL comments
Based on the Offline Consensus in RAN1#98bis, the details on the definition of the reference time for UL RTOA measurements can be handled in RAN3.

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	In our understanding, the definition recommended by RAN1 would be helpful for RAN3 to understanding the signalling.
In our proposal, the RTOA reference time would be a nominal begining of the subframe containing a specific SRS to measurement, so that RTOA from SRS in different subframes will not include Tx subframe offset of the corresponding SRS.
[image: ]

	FL
	NR and LTE have the same definition for RTOA, e.g., the beginning of subframe i containing SRS relative to the configurable reference time. Thus, even though LTE and NR use different ways to allocate the SRS resources, they may adopt the same definition for UL RTOA Reference Time IE. Also, LTE UL RTOA Reference Time IE is defined in reference to the SFN initialization time with the valid range of a whole frame (TS 36.459). Thus, I assume RAN3 can follow a similar approach to define UL RTOA Reference Time for NR, and there should be no issue for the range of RTOA measurement. 

	UL RTOA Reference Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January  1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second. This IE is defined in reference to the SFN initialization time, TS 36.455 [4].




	Huawei/HiSilicon
	Our question can be re-phrased as
  Do we need to define or signal multiple RTOA reference times, each of which is associated with the SRS resource(s) in a distinct subframe? In other words, is it true for a neighbouring gNB to receive multiple SRS resources spread across multiple subframes, for SRS resources in subframe #1, we have an UL RTOA reference time, and for SRS resources in subframe #2, we have another UL RTOA reference time?
In LTE, there is no such need.
We propose to merge this to ED#1.





[bookmark: _Toc32744970][bookmark: _Toc32744969]FFSs on Maximum numbers of DL PRS resources and UE capability
Following agreements were made on Rel-16 UE/gNB positioning measurements in RAN1#99. There are a number FFSs, which needs to be decided. 
	Agreement:
UE can be configured for DL PRS processing according to the following table:

	Description
	Maximum numbers for DL PRS resources
	Values that can be signaled as part of UE Capability 

	Max number of frequency layers (X1)

	X1=4

	Values = {1,4}
FFS: other values 

	Max number of TRPs per frequency layer (X2)
	X2=64
	

	Max number of PRS resource sets per TRP (X3) per frequency layer
	X3=2

	Values = {1,2}

	Max number of Resources per PRS resource set (X4)
	X4=64

	
FFS: values

	Max number of DL PRS Resources per UE (X5)
	NA
	FFS: values

	Max number of TRPs for all frequency layers (X6) per UE
	256
	FFS: values

	Max number of Resources per frequency layer (X7)
	NA

	FFS: values


Note: This does not constrain in any way how features and feature sets are defined. The values in the table above may or may not be signalled to be different for different features or feature sets.




Submitted Proposals
· [bookmark: p1](CATT) Proposal 1
· UE can be configured for DL PRS processing according to the following table:

	Description
	Maximum numbers for DL PRS resources
	Values that can be signaled as part of UE Capability 

	Max number of frequency layers (X1)

	X1=4

	Values = {1, 2, 4}
FFS: other values 

	Max number of Resources per PRS resource set (X4)
	X4=8 for FR1
X4=64 for FR2

	
FFS: values
NA

	Max number of DL PRS Resources per UE (X5)
	NA
	FFS: values
{32, 64, 128, 264}*8*2 for FR1
{32, 64, 128, 264}*64*2 for FR2

	Max number of TRPs for all frequency layers (X6) per UE
	256
	FFS: values
{32, 64, 128, 264}

	Max number of Resources per frequency layer (X7)
	NA

	FFS: values
{32, 64, 128, 264}*8 for FR1
{32, 64, 128, 264}*64 for FR2



· (Samsung) Proposal 1
· The following values for X1 to X7 should be supported.:
	Description
	Maximum numbers for DL PRS resources
	Values that can be signaled as part of UE Capability 

	Max number of frequency layers (X1)

	X1=4

	Values = {1,4}
No other values 

	Max number of TRPs per frequency layer (X2)
	X2=64
	

	Max number of PRS resource sets per TRP (X3) per frequency layer
	X3=2

	Values = {1,2}

	Max number of Resources per PRS resource set (X4)
	X4=64

	
Values = {64, 32, 16, 8 ,4, 2,1}

	Max number of DL PRS Resources per UE (X5)
	NA
	Values = {16, 8, 4, 2 ,1}

	Max number of TRPs for all frequency layers (X6) per UE
	256
	Values = {1,…,256}

	Max number of Resources per frequency layer (X7)
	NA

	Values = {128, 64, 32, 16, 8 ,4, 2, 1}




· (Samsung) Proposal 2
· There is no need to support FR1/FR2 differentiation for the values of X1 to X7

FL Comments
The FFSs in previous agreement should be determined in this meeting. 
Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	For the maximum number of DL PRS resources per DL PRS resource set, the suggested different values for FR1 (8) and FR2 (64) by the feature lead needs more clarification. Is the intention to allow the dl-PRS-ResourceId to have 3 bits in FR1 and 6 bits in FR2 in ASN.1? Our view is that unless the field name of the dl-PRS-ReourceId is split into two separate fields in ASN.1, do we need such a restriction. Do we really need this optimization? Note that for other reference signals, there is rarely such a value range difference for FR1 and FR2, and it can be resolved by different capability signaling in FR1 and FR2.
DL-PRS-Resource-r16 ::= SEQUENCE {
	dl-PRS-ResourceId-r16				CHOICE{
		dl-PRS-ResourceId-FR1-r16 		DL-PRS-ResourceId-FR1-r16,
		dl-PRS-ResourceId-FR2-r16		DL-PRS-ResourceId-FR2-r16,
	},
	dl-PRS-SequenceId-r16				INTEGER {0.. 4095},	
...
}

We think those FFS values corresponding to the UE capability should be discussed in UE feature session, which does not necessarily have to be finalized in this meeting.







[bookmark: _Toc8325060][bookmark: _Toc5732815]
[bookmark: _Toc32744971]UE capability on DL PRS RSRP
Following agreements were made on Rel-16 UE/gNB positioning measurements in RAN1#99, where it is FFS on whether N is a UE capability
	Agreement:
The prior agreement is updated as given below:
UE can be configured to measure and report up to N=8  (> 1) DL PRS RSRP measurements on different DL PRS resources from the same TRP
· N=[3] FFS: N is a UE capability



Submitted Proposals
· (vivo) Proposal 5:
· N DL PRS RSRP measurements being performed on different DL PRS resources from the same TRP subject to UE capability
· (vivo) Proposal 6:
· Adopt the following text proposal into TS 38.214 for PRS RSRP measurement and report related description
	TS 38.214-g00
5.1.6.5 PRS reception procedure
< Unchanged parts are omitted >
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. 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.
< Unchanged parts are omitted >



· (CATT) Proposal 2
· Update the prior agreement as given below	
·  UE can be configured to measure and report up to N=8 DL PRS RSRP measurements on different DL PRS resources from the same TRP.
· FFS: N is a UE capability

· (Samsung) Proposal 3
· The number of reported DL PRS RSRP measurements N is not a UE capability

FL Comments
The FFS in previous agreement should be determined in this meeting. 

Comments from interested companies
	Company
	Comments 

	
	






[bookmark: _Toc32744975]Reporting TRP ID of DL PRS reference
Submitted Proposals
·  Issue 1: PRS reference for measurement and report
· (vivo) Proposal 1:
· The TRP ID of the reference DL PRS Resource or DL PRS Resource set shall be reported by the UE if it chooses to use a different reference whose TRP is different from the one indicated by the network

· (LGE) Proposal 1:
Adopt the following text proposal on Section 5.1.6.5 of TS 38.214

	5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the RSTD measurement in a higher layer parameter DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects may expect the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time 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 time obtained from different DL PRS resource(s) or DL PRS resource set than indicated by the network, then it is expected to report the DL PRS resource ID(s) and/or the DL PRS resource set ID used to determine the reference. If the UE chooses to use a different reference time obtained from a different TRP than indicated by the network, then it is expected to report the TRP ID and it is expected to optionally report the DL PRS resource set ID and/or the DL PRS resource ID(s). In case the reference time is not indicated by the network, the UE can choose to use a reference time obtained from a TRP and a DL PRS resource set and/or DL PRS resource(s), and it is expected to report the TRP ID and it is expected to optionally report the PRS resource set ID and/or the PRS resource ID(s).





FL Comments
Yes. This can be clarified.  Previous agreement is only say report the DL PRS Resource ID(s) and/or the information on the DL PRS Resource set. 
Comments from interested companies
	Company
	Comments 

	Futurewei
	TRP ID is not a defined term

	
	



Working assumption on multiple Rx–Tx time difference measurements
The following working assumption was made in RAN1#98bis
	Working assumption:
A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers
· FFS: Reporting of SRS for positioning resource/resource set ID corresponding to a UE Rx-Tx time difference measurement
· Note: This agreement does not introduce any new behavior for the transmission of SRS for positioning.




During RAN1#99, there was length online and online discussion on the issue and the following agreement was made:
	Agreement:
Confirm the working assumption from RAN1#98bis on reporting of multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning. The FFS item in the working assumption is removed.





Submitted Proposals
 (OPPO)  Proposal 4: Confirm the working assumption with the revision:
· A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers. 
· The UE does not report the SRS for positioning resource or set ID used to measure UE Rx-Tx time difference.
	Text proposal for Proposals 4:
In TS 38.213:
Section 5.1.6.4	PRS reception procedure
<omitted text>

The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report multiple 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 difference positioning frequency layers. 

<omitted text>




FL Comments
UL SRS can be sent in different frequency layers and there can also be different TA groups in UE. Thus, we should keep the original agreement. We have lengthy online/offline discussions in RAN1#99 to reach the agreement. Suggest not opening the discussion again.

Comments from interested companies
	Company
	Comments 

	Futurewei
	It is not obvious what the text proposal intends to claify.




[bookmark: _Toc32744973][bookmark: _Toc511230590][bookmark: _Toc511230731]Differential measurement reporting
Submitted Proposals
A number of companies have discussed the issues related to differential measurement reporting:
·  (Huawei) Proposal 4:
· Support differential report for the following measurement types if multiple measurements of the same type are reported for a single TRP/UE
· PRS-RSRP
· DL RSTD 
· UE Rx – Tx time difference
· SRS-RSRP
· UL RTOA
· gNB Rx – Tx time difference
· Two measurements of the same type can be associated with the same or different
· PRS resource ID for DL, or
· PRS resource ID or SSB index for UL
· Include it in the LS to RAN2 and RAN3.
· (vivo) Proposal 8: 
· When a UE is configured to report up to multiple DL PRS RSTD measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE can be configured to report one full RSTD measurement and some additional differential RSTD measurement(s).
· (LGE) Proposal 1: 
· For the report of multiple RSTD measurements for a pair of two TRPs, support differential RSTD measurement reporting. 
· For the report of multiple UE RX-TX time difference measurements for multiple PRS resources or multiple PRS resource sets transmitted from a single TRP/cell, support differential UE RX-TX time difference measurement reporting.
· 


FL Comments
While it is beneficial to support differential reporting, RAN1 does not have the time to work on in previous meetings due to the time constraint. Maybe this issue can be handled by RAN2 without RAN1 involvement.

Comments from interested companies
	Company
	Comments 

	
	




[bookmark: _Toc32744974]Determination of RSTD measurement
Submitted Proposals
· (LGE) Proposal 2
· In case the UE reports a single RSTD measurement with a DL PRS resource ID and a DL PRS resource set ID, the UE chooses a DL PRS resource within a PRS resource set from which the UE could obtain the minimum propagation time of the first-arrival signal path. If two or more PRS resources show the same minimum propagation time of the first-arrival signal path, then the UE selects a PRS resource corresponding to the larger received signal power.

FL Comments
How determine and report RSTD measurement was discussed in previous meetings. The conclusion was that it will be up to UE’s implementation. Suggest not opening the discussion in this meeting.

Comments from interested companies
	Company
	Comments 

	Futurewei
	This is left to UE implementation, not an essential correction.



[bookmark: _Toc32744976]Determination of the Time Stamp for UE measurements
The following agreements were made about the time Stamp for UE measurements:
	Agreement:
A UE measurement can be associated with a time stamp. 
· For DL RSTD and RSRP measurements, the time stamp can include at least the SFN 
· FFS: SFN corresponds to the reference DL PRS resource or DL PRS resource sets (can be determined by the UE)
· For Rx-Tx measurements, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing 
· FFS: these values correspond to the reference DL PRS resource or DL PRS resource set (can be determined by the UE)

Agreement:
Modify the previous agreement on the definition of the time stamp as follows:
A UE measurement can be associated with a time stamp. For UE RSTD, DL PRS RSRP and UE Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a subcarrier spacing. These values correspond to the reference provided by the DL-PRS-RstdReferenceInfo.



Submitted Proposals
· (OPPO) Proposal 1
· For DL RSTD, PRS-RSRP and UE Rx-Tx time difference measurement, the time stamp includes the SFN and slot number of the DL PRS resource or the earliest PRS resource in the PRS resource set.
	Text proposal for Proposals 1 and 2:
In TS 38.214:

Section 5.1.6.4	PRS reception procedure

<omitted text>
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter Timestamp. The Timestamp can include the SFN and the slot number for a subcarrier spacing. If one DL PRS resource is used for the measurement, the Timestamp can include the SFN and slot number of the DL PRS resource. If one PRS resource set is used for the measurement, the Timestamp  can include the SFN and slot number of the earliest DL PRS resource in the PRS resource set. These values correspond to the reference which is provided by DL-PRS-RSTDReferenceInfo. 

<omitted text>



FL Comments
The timestamp for measurement indicates when the measurement is valid. It should be up to the UE to determine the valid timestamp. It may not need to be associated with the start of DL PRS resources.

Comments from interested companies
	Company
	Comments 

	Futurewei
	Not sure why it has to be the earliest DL PRS resource.





[bookmark: _Toc32744977][bookmark: _Toc8325062][bookmark: _Toc5732817]Indication of the confidence level of uncertainty
Submitted Proposals
· (Huawei) Proposal 5: 
· For each measurement associated with quality report, UE or NG-RAN should also indicate the confidence by which the measurement is known to be within the uncertainty range, using 7 bits expressed as a percentage.
· Include it in the LS to RAN2 and RAN3

FL Comments
While the indication of the confidence level of uncertainty can be useful for positioning applications, it may be too late to open the discussion of this issue in R16. 

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	Without mentioning confidence level, do we expect the UE/gNB should report the quality of timing measurement with resolution and value that determines the uncertainty range to cover ALL possible errors?
We are OK in this release that a fixed confidence level is assumed, e.g., 80%, associated with the quality, which means that probability of measurement error being within the uncertainty range is 80%.
We are also OK in this release that the same confidence level is maintained when UE reports qualities across different TRPs. The confidence level may not be reported at all.

	FL
	Yes, the information of the confidence level of uncertainty would be useful if available. The issue here is that we have not got a chance to discuss it in RAN1, and it may not be trivial for UE’s implementation to provide such information in a reliable manner even if we use a fixed confidence level as you suggested. Also, I am wondering how RAN4 to test it if we define the confidence level for the quality metrics.



Clarify the quality metrics of RSTD and UE Rx – Tx time difference
Submitted Proposals
· (Huawei) Proposal 6: 
· Clarify the quality measurement of RSTD and UE Rx – Tx time difference is the quality of timing measurement of a TRP, rather than the quality of timing difference measurement.
· Note that all TRPs, including reference TRP and neighbouring TRPs should have its own timing measurement quality

FL Comments
It is unclear on the necessity for this clarification. 

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	We would like to clarify the intention here.
For RSTD measurement, if the TOA uncertainty of the reference is 5m, and the TOA uncertainty of a neighbouring TRP is 10m, should UE report the uncertainty of RSTD to be e.g. 15m? Should UE also report the uncertainty of the reference as well (clearly the reference itself does not need to have RSTD report because it is 0)?

	FL
	In LTE (36.331), the quality metric of RSTD is defined separately for each TRP, where OTDOA-MeasQuality is deined for each cell, e.g., one OTDOA-MeasQuality for RSTD reference cell, and there is an OTDOA-MeasQuality for each RSTD measurement. I assume RAN2 would follow a similar approach way to define the quality metric for NR RSTD. But, do you think is a need for RAN1 to make the clarification and send LS to RAN2?

	Huawei/HiSilicon
	If companies do not think it is important, we can accept it being discussed in RAN2 without RAN1 involvement.




[bookmark: _Toc32744978][bookmark: _Toc5732821][bookmark: _Toc8325066][bookmark: _Toc8325064][bookmark: _Toc5732818][bookmark: _Toc32744980]UE/gNB RX-TX time difference measurements for NR E-CID
Submitted Proposals
·  (LGE) Proposal 3:
· Support UE RX-TX time difference measurement and gNB RX-TX time difference measurement for NR positioning.
· Support DL PRS for NR ECID technique
· (Ericsson) Proposal 1:
· Support reuse of Rel-15 SRS resource set for gNB Rx-Tx and UE Rx-Tx measurements for positioning in NR.
· Send an LS to RAN4 regarding UE Rx-Tx requirement
Note: There is no impact to specifications managed by RAN1  

FL Comments
Supporting UE/gNB RX-TX time difference measurement with R15 SRS may be beneficial for NR E-CID, However, supporting RTT with R15 NR signal is not in the scope of R16 WI. It may be too late to open the discussion in RAN1.

Comments from interested companies
	Company
	Comments 

	Futurewei
	The standardized measurements have been agreed and captured in the LS we sent to RAN2 in R1-1909796. No need agreement needed with further discussion unless it is fully achieveable w/o spec impact i.e. implementation.

	Huawei/HiSilicon
	We would like to support UE Rx – Tx time difference based on Rel-15 SRS and potentially enhanced SRS in eMIMO in Rel-16, so that the multi-RTT positioning (not necessariliy E-CID) can use a wider variety of SRS resources, as proposed in our contribution R1-2000191, submitted under 7.2.8.2.



UE Measurement gap
Submitted Proposals
·  (OPPO): Proposal 2: 
· The UE can request a measurement gap if the UE is expected to measure DL PRS resource with a numerology different from that of the active DL BWP or on symbols configured as UL symbol.
	Text proposal for Proposals 1 and 2:
In TS 38.214:

Section 5.1.6.4	PRS reception procedure
<omitted text>
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS resources on serving or non-serving cells on any symbols indicated as UL by the serving cell. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP or on any symbols indicated as UL symbol by the serving cell, it may request a measurement gap in higher layer parameter [XYZ]. 




FL Comments
The discussion of measurement gap may be brought up to AI 8.1.2.4 for measurement procedure.

Comments from interested companies
	Company
	Comments 

	
	



[bookmark: _Toc32744981]Rx beam sweeping
Submitted Proposals
· (OPPO): Proposal 3: 
· For one DL PRS RSRP measurement, the UE may indicate whether Rx beam sweeping is performed for receiving the DL PRS resource.
	Text proposal for Proposals 1 and 2:
In TS 38.214:
Section 5.1.6.4	PRS reception procedure

<omitted text>
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. 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. When UE reports one DL PRS RSRP measurement, the UE may indicate whether the DL PRS RSRP measurement has been performed using multiple different spatial domain receive filters for receiving the corresponding PRS resource. 
<omitted text>



The following table includes one text proposal for RSTD measurement:
	Text proposal for Proposals 1 and 2:
In TS 38.213:

5.1.6.4	PRS reception procedure
<omitted text>
The UE may be indicated by the network that a DL PRS resources or a subset of DL PRS resources or a DL PRS resource set can be used as the reference for the RSTD measurement in a higher layer parameter DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time 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 time than indicated by the network, then it is expected to report the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. 

<omitted text>




FL Comments
The discussion of beam sweeping procedure may be brought up to in AI 8.1.2.4 for measurement procedure.

Comments from interested companies
	Company
	Comments 

	
	




1


[bookmark: _Toc32744982]Summary on the Priority of the Issues/Proposals
Table 1 summarizes the views of interested companies on the priority of the Issues/Proposals for the discussion in RAN1#100 e-meeting:

[bookmark: _Ref32935508][bookmark: _Ref32935528]Table 1 Summary on the Priority of the Issues/Proposals for RAN1#100 e-meeting discussion
	Issues/Proposals
	
	High Priority
	Low Priority
	No Need
	Objection

	
	Proposed 
Email Discussion#
	FL/Companies
	FL/Companies
	FL/Companies
	FL/Companies

	2	Issues/proposals for UE/gNB measurements
	
	
	
	
	

	2.1. TPs for the corrections/changes based on existing agreements
	1
	FL,Futurewei, Huawei, QC, vivo, Sumsung,ZTE, LGE
	
	
	

	2.2. Introducing the definition of positioning node
	1
	Nokia
	Futurewei, Huawei
	QC, vivo,ZTE, OPPO
	

	2.3. Measurement time occasions for DL PRS-RSRP
	
	
	Futurewei
	Huawei, QC, vivo,ZTE
	

	2.4. Correction of UL Relative Time of Arrival definition
	
	OPPO
	Futurewei, Huawei
	QC, vivo,ZTE
	

	2.5. Reference point of timing related measurements for FR2
	1
	Furturewei，ZTE
	Huawei
	 QC, vivo,OPPO
	

	2.6. RTOA reference time
	1
	FL, Huawei, Sumsung, OPPO
	
	Futurewei, QC, vivo,ZTE
	

	2.7. Details on the definition of RTOA reference time
	1
	Huawei
	
	QC, vivo,ZTE
	

	2.8. FFSs on Maximum numbers of DL PRS resources and UE capability
	
	FL, Sumsung,OPPO, LGE
	
	Huawei, QC, vivo,ZTE
	

	2.9. UE capability on DL PRS RSRP
	
	FL, Sumsung
	Huawei, QC, vivo,ZTE
	
	

	2.10. Reporting TRP ID of DL PRS reference
	1
	FL, vivo, Sumsung, LGE
	Futurewei, Huawei, QC,ZTE, OPPO 
	
	

	2.11. Working assumption on multiple Rx–Tx time difference measurements
	
	
	Futurewei
	Huawei, QC, vivo,ZTE
	

	2.12. Differential measurement reporting
	
	
	Huawei, QC, vivo,ZTE
	
	

	2.13. Determination of RSTD measurement
	
	
	Futurewei, Huawei
	QC, vivo,ZTE
	

	2.14. Determination of the Time Stamp for UE measurements
	
	OPPO
	Futurewei
	Huawei, QC, vivo,ZTE
	

	2.15. Indication of the confidence level of uncertainty
	
	Huawei, LGE
	
	QC, vivo,ZTE
	

	2.16. Clarify the quality metrics of RSTD and UE Rx – Tx time difference
	
	Huawei,ZTE
	 
	QC, vivo
	

	2.17. UE/gNB RX-TX time difference measurements for NR E-CID
	
	Huawei
	Futurewei
	QC, vivo,ZTE
	

	2.18. UE Measurement gap
	
	QC, OPPO
	Futurewei
	Huawei, vivo(assuming this issue will be handled in AI 7.2.8.4),ZTE
	

	2.19. Rx beam sweeping
	
	OPPO
	Futurewei
	Huawei, QC, vivo,ZTE
	

	
	
	
	
	
	



Notes:
•	High priority: Critical issues/Proposals need to be discussed and resolved in this AI in this meeting.
•	Low priority: Issues/Proposals may be discussed in this meeting with low priority.
•	No Need: Issues/Proposals may not necessarily be discussed in this AI.
•	Objection: Issues/Proposals should be excluded from discussion in this AI.


Based on the email discussion [RAN1#100-e NR_POS Measurements], it is proposed to have one email discussion on the critical issues for AI 7.2.8.3 in RAN1#100 e-meeting:

· Email discussion #1: Essential corrections to UE/gNB measurements (TS 38.215, Section 5.1.6.5 of TS 38.214), including the TPs for critical correction and clarification (i.e., Issues #2.1, #2.2, #2.5, #2.6, #2.7 and #2.10 in Table 1):
· Note 1: The discussions of TPs/Issues related to Section 5.1.6.5 of TS 38.214 (e.g., some TPs in Issue 2.1 and Issue 2.10) are recommended to be merged with email discussion in AI 7.2.8.1 (or email discussion in AI 7.2.8.4) for the same subclause to avoid duplication and to have one single TP.
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