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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were made in RAN1#99 [1].
Agreement:
Modify the previous agreement on the definition of the AoA (ϕ) and ZoA (θ) as follows:
· AoA (ϕ) and ZoA (θ) define the estimated angles of a user with respect to a reference direction which are determined at the TRP antenna for an UL channel corresponding to this UE.
· The reference directions can be defined according to either one of the following options (both options are supported in specifications) 
· Option 1: 
· The reference directions are defined with respect to the Global Coordinate System (GCS) as follows: 
· For AoA, the geographical North, positive in a counter-clockwise direction.
· For ZoA, the zenith/vertical
· Note:  θ=0 pointing to the zenith and  pointing to the horizon.
· Option 2: 
· For AoA and ZoA, tThe reference directions are defined is with respect to the Local Coordinate System (LCS) defined in TR 38.901 as follows:
· For AoA, the x-axis, positive in a counter-clockwise direction.
· For ZoA, the z-axis 
· Note: θ=0 pointing to the z-axis and pointing to the x-y plane.
· The translation of the GCS to LCS uses the set of angles  (bearing angle),  (downtilt angle),   (slant angle) ,which are reported together with the AoA (ϕ) and ZoA (θ) in LCS.

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.

Agreement:
The maximum number of SRS resources for positioning across all SRS resource sets per BWP is 64.

Agreement:
The prior agreement is updated as given below:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and the M measurements being performed on the same pair of TRPs subject to UE capability
· All the RSTD measurements in a single report should have a single reference timing
· Note: Each RSTD measurement is between DL PRS Resources corresponding to different TRP IDs.
· M=[3] 4

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

Agreement:
The ID (previously agreed for TRP) of the reference DL PRS Resource or DL PRS Resource set is provided in DL-PRS-RSTD-ReferenceInfo.

Agreement:
· Exclude SS-RSRPB from the list of UE RRM measurement for E-CID 
· Include this agreement in an LS to other RAN 2/4 WGs
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.

Agreement:
When reporting a gNB measurement (UL RTOA measurements, gNB Rx-Tx time difference, SRS RSRP, or UL AoA/ZoA), gNB can be requested to report the ID of DL PRS resource and the ID of the DL PRS resource set, or SSB Index, which is used to identify the Rx beam that is used for determining  the gNB measurements.

Agreement:
· The reporting granularity for the gNB angle measurements (AoA, ZOA) is defined as 0.1 degree. 
· RAN1 assumes that the details of the reporting granularity and ranges for the gNB angle measurements (AoA, ZoA) will be determined by RAN4.
· The reporting granularity for the set of angles  (bearing angle),  (downtilt angle) and  (slant angle)  for the translation of the GCS to LCS is defined as 0.1 degree. 
· RAN1 assumes that the reporting granularity, the range of values and mapping for DL PRS RSRP and UL SRS RSRP measurements will be determined by RAN4
· Include above information in an LS to RAN2/RAN3/RAN4
Agreement:
· The reporting granularity for the UE/gNB timing measurements (DL RSTD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) is defined as , where k is a configuration parameter with a minimum value of at most 0.
· Note: RAN4 can determine if -1 can be a minimum value
· RAN1 assumes that the details of the reporting granularity and ranges for the UE/gNB timing measurements (DL RTSD, the UE Rx-Tx time difference, UL RTOA, gNB Rx-Tx time difference) will be determined by RAN4, including the potential relation of the parameter k to DL PRS bandwidth.
· Include above information in an LS to RAN2/RAN3/RAN4
Agreement:
The quality metrics for both DL and UL timing based measurements have a resolution of {0.1m, 1m, 10m, 30m} and are reported with a 5-bit value field

Agreement:
The quality metrics for angular measurements (AoA and ZoA) in either LCS or GCS have a resolution of {0.1} deg and are reported with an 8-bit value field.

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.

Agreement:
A gNB measurement can be associated with a time stamp. For UL RTOA, UL SRS RSRP, AoA and gNB Rx-Tx time difference measurement report, the time stamp can include the SFN, as well as the slot number for a reported subcarrier spacing.

In this contribution, we discuss the remaining issues for UE and gNB measurements.
UE and gNB measurements
X1 to X7 have been defined and the maximum values were agreed in the last meeting. The values that can be signaled as part of UE capacity are still FFS. In our view, the following values 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}



In addition, there was some discussion on whether FR1/FR2 differentiation should be applied to X1 and X7. In our view, the value set contains all possible values for both FR1 and FR2, thus there is no need to have such differentiation. 
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}



Proposal 2: There is no need to support FR1/FR2 differentiation for the values of X1 to X7.
It has been agreed that 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 and the remaining issue is if N is a UE capability. In the table for the values of X1 to X7, we have defined those values as UE capability and the signaling overhead is already quite large. Therefore, there is no need to define N as UE capability.
Proposal 3: The number of reported DL PRS RSRP measurements N is not a UE capability
Conclusions 
In this contribution, we discussed the reaming issues for UE and gNB measurements. Our proposals are summarized below.
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}



Proposal 2: There is no need to support FR1/FR2 differentiation for the values of X1 to X7.
Proposal 3: The number of reported DL PRS RSRP measurements N is not a UE capability
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