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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
RAN1 endorsed the initial table of higher layer parameters for NR Positioning at the end of RAN1#98bis: 
R1-1911564	Update to the list of higher layer parameters for NR positioning	Intel Corporation
The endorsed table was further updated based on agreements made at RAN1#99. The corresponding summary of the offline discussion is provided in R1-1913536.

[bookmark: _Toc21360441]Agreements on DL Reference Signals for NR Positioning
With respect to DL PRS signal design, the following set of agreements was made regarding BW, Start PRB and DL PRS Point A for DL PRS configurations: 
Start PRB parameter for DL PRS configuration has granularity of one PRB with a minimum of 0 and a maximum of [2176] PRBs
4 PRB granularity is used for DL PRS BW configuration
Maximum BW for DL PRS in PRBs does not exceed 272 PRBs
Minimum BW for DL PRS in PRBs is not less than 24 PRBs
The DL-PRS-Point A can take values given by ARFCN-ValueNR

RAN1 further clarified definition of the frequency layer for NR Positioning:
Rename “frequency layer” to “positioning frequency layer” in previous agreements for positioning in Rel-16
In the agreements made in RAN1 related to NR positioning, a “positioning frequency layer” is a collection of DL PRS Resource Sets across one or more TRPs which have
· the same SCS and CP type
· the same centre frequency
· the same point-A (already agreed)
· FFS: details on configured BW

On resource element pattern the following patterns were initially agreed by RAN1 (final patterns were defined during RAN1#99):
At least the following DL PRS RE patterns, with comb size N equal to number of symbols M are supported (figures for information)
· Comb-2: Symbols {0, 1} have relative RE offsets {0, 1}
· Comb-4: Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}
· Comb-6: Symbols {0, 1, 2, 3, 4, 5} have relative RE offsets {0, 3, 1, 4, 2, 5}
FFS: other DL PRS RE patterns including patterns to coexist with LTE CRS/PRS

Furthermore RAN1 WG discussed different higher layer parameters required for configuration:
Parameter DL-PRS-ResourceRepetitionFactor is configured for a DL PRS Resource Set and controls how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set
· Values: 1, 2, 4, 6, 8, 16, 32
Parameter DL-PRS-ResourceTimeGap is configured for a DL-PRS Resource Set
· DL-PRS-ResourceTimeGap indicates offset in units of slots between two repeated instances of a DL PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL PRS Resource Set 
· DL-PRS-ResourceTimeGap is provided only if DL-PRS-ResourceRepetitionFactor is configured and is greater than 1
· Values: 1, 2, 4, 8, 16, 32
The time duration spanned by one DL PRS Resource set containing repeated DL PRS Resources should not exceed DL-PRS-Periodicity 
Note: UE RX beam sweeping is up to UE implementation

With respect to support of DL PRS muting operation, the following two options were agreed by RAN1 WG.
A bitmap for DL PRS muting is configured for a DL PRS Resource Set. The following options are supported for the applicability of the bitmap.
· Option 1: Each bit in the bitmap corresponds to a configurable number of consecutive instances (in a periodic transmission of DL-PRS resource sets) of a DL-PRS Resource set
· All DL-PRS Resources within a DL-PRS Resource Set instance are muted for a DL-PRS Resource Set instance that is indicated to be muted by the bitmap
· Option 2:
· Each bit in the bitmap corresponds to a single repetition index for each of the DL-PRS Resources within an instance of a DL-PRS Resource Set (The length of the bitmap is equal to DL-PRS-ResourceRepetitionFactor)
· The above applies to all instances of the DL-PRS Resource Set that the above DL-PRS Resources are part of.
· Bitmap size values: 2, 4, 8, 16, 32 bits
· FFS: Configuration of bitmaps corresponding to both options at the same time to the UE

Considering various IDs: resource \ resource set \ TRP IDs, for NR Positioning operation, the following agreements were made by RAN1 WG to uniquely identify DL PRS Resource:
An ID is defined that can be associated with multiple DL PRS Resource Sets associated with a single TRP.
· This ID can be used along with a DL PRS Resource Set ID and a DL PRS Resources ID to uniquely identify a DL PRS Resource
· Name can be defined by RAN2
Each TRP should only be associated with one such ID
DL PRS Resource IDs are locally defined within DL PRS Resource Set
DL PRS Resource Set IDs are locally defined within TRP

In terms of DL PRS configuration, the following physical layer details were agreed by RAN1:
All DL PRS Resources of the DL PRS Resource Set have the same bandwidth 
All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL PRS Bandwidth and Start PRB
A higher layer parameter, DL-PRS-SFN0-Offset, is configured
· Defines time offset of the SFN0 slot 0 for given TRP with respect to SFN0 slot 0 of FFS for RAN2 WG 1) serving TRP or 2) serving cell 3) etc.
A higher layer parameter, DL-PRS-ResourceSetSlotOffset, is configured
· Defines slot offset with respect to SFN slot 0 for a TRP where DL PRS Resource Set is configured (i.e. slot where the first DL PRS Resource of DL PRS Resource Set occurs)
· Values: {0,1,…, DL-PRS-Periodicity-1}
The previously defined higher layer parameter, DL-PRS-RstdReferenceInfo, is used as a reference to determine the higher layer parameters, DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty

RAN1 was not able to reach consensus on support of the DL-PRS-ResourceType parameter in Rel.16:
The parameter DL-PRS-ResourceType is not introduced in Rel-16

[bookmark: _Toc24633310][bookmark: _Toc21360442]For generation of DL PRS signals, RAN1 has agreed on the following equation for initialization of PRBS sequence generator:
For DL PRS sequence initialization cinit is defined as follows:
[image: ]
· where the parameter a = 2^22 and n_id has a range of 0~4095
RAN1 has also discussed multiplexing of DL PRS signals with other DL channel signals and has reached the following agreements:
For serving TRP, UE assumes that DL PRS is not mapped to any symbol that contains SS/PBCH
· Note: In a slot in which SS/PBCH is transmitted on some symbols, DL PRS can be transmitted on other symbols
For neighbor TRPs, when time-frequency location for SSB transmissions on the neighbour TRP is provided, UE assumes that the DL-PRS is not mapped on symbols occupied by SSB transmissions of the neighbour TRP (i.e. DL PRS is not transmitted on these symbols)
Configured DL PRS are transmitted on DL symbols of a slot configured by higher layers
Configured DL PRS are transmitted on symbols of slot configured as flexible symbols by higher layers
If the UE is not provided with a measurement gap, the UE is not expected to process DL PRS Resources on serving or neighboring cells on symbols indicated as UL by the serving cell
Regarding, DL PRS muting, RAN1 has further clarified the possible options for muting operation:
UE can be configured with any of the following combinations of DL PRS muting options from the prior agreement
· Option 1 only
· Option 2 only
· Option 1 and Option 2 
· If both options are configured, the logical AND operation is applied, i.e. for each bit from the Option 1 bitmap, the logical AND is applied to all bits of Option 2 bitmap
Finally, RAN1 also agreed on additional DL PRS patterns for NR Positioning:
Configuration of 12 symbols for DL PRS Resource is supported
Configuration of CombSize-12 for DL PRS Resource is supported
At most one pattern is to be supported for each agreed pair of number of symbols and combSize
The following relative RE offsets are supported for different combinations of number of symbols and combSize for DL PRS Resource:
	
	2 symbols
	4 symbols
	6 symbols
	12 symbols

	Comb-2
	{0,1}
	{0,1,0,1}
	{0,1,0,1,0,1}
	{0,1,0,1,0,1,0,1,0,1,0,1}

	Comb-4
	NA
	{0,2,1,3}
	NA
	{0,2,1,3,0,2,1,3,0,2,1,3}}

	Comb-6
	NA
	NA
	{0,3,1,4,2,5}
	{0,3,1,4,2,5,0,3,1,4,2,5}

	Comb-12
	NA
	NA
	NA
	Working assumption: {0,6,3,9,1,7,4,10,2,8,5,11}


All DL PRS Resource Sets belonging to the same Positioning Frequency Layer have the same value of combSize. Parent IE for DL PRS combSize is up to RAN2
Regarding DL PRS periodicity, the common set of periodicity values was agreed for every numerology:
The following periodicity values of DL PRS resource allocation are supported depending on SCS
·  {4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, 320, 640, 1280, 2560, 5120, 10240} slots, µ = 0, 1, 2, 3 for SCS 15, 30, 60 and 120kHz respectively
In terms of DL PRS TX power, the following agreements have been made:
UE assumes constant EPRE for all REs of a given DL PRS Resource
DL PRS Resource TX power value range is the same as for SSB
Discussing UE capability, RAN1 made the following agreement:
Duration of DL PRS symbols in units of ms a UE can process every T ms assuming 272 PRB allocation is a UE capability

Agreements on UL Reference Signals for NR Positioning
With respect to frequency hopping for SRS for positioning, the following agreement was made by RAN1 WG:
Frequency hopping of SRS for positioning is not supported in Rel-16
The following initial agreement was made with respect to SRS for positioning resource element pattern design (this agreement was further updated at RAN1#99):
The supported relative RE offsets for combinations of the number of symbols (1,2,4,8,12) and comb sizes (2,4,8) for SRS are given in the table below. At least one pattern for each pair are to be selected from the following options:
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	FFS: {0, 1, 0, 1} and/or {0, 0, 1, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	FFS: {0,2,1,3} and/or {0,1,2,3}
and or {0,2,3,1}
	FFS: {0,2,1,3, 0,2,1,3}
and/or {0,1,2,3, 0,1,2,3}
and/or {0,0,1,1,2,2,3,3}
	FFS: {0,2,1,3, 0,2,1,3, 0,2,1,3}
and/or {0,1,2,3, 0,1,2,3,0,1,2,3}
and/or {0,0,0,1,1,1,2,2,2,3,3,3}

	8
	N/A
	N/A
	N/A
	FFS: {0,4,2,6,1,5,3,7} 
and/or {0,4,1,5,2,6,3,7}
and/or {0,1,2,3,4,5,6,7} 
and/or {0,4,6,2,5,7,3,1}
	N/A


At RAN1#99, the above agreement was finalized as follows:
For each pair of comb size and number of symbols of SRS, there is one single RE pattern. The patterns in the table below are selected:
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3}, 
	{0,2,1,3, 0,2,1,3} 

	{0,2,1,3, 0,2,1,3, 0,2,1,3}


	8
	N/A
	N/A
	{0,4,2,6}
	{0,4,2,6,1,5,3,7}  
	{0,4,2,6,1,5,3,7,0,4,2,6}


Regarding periodic, semi-persistent and aperiodic transmission of SRS for positioning, RAN1 made the following agreement:
SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups
The Rel-15 aperiodic SRS framework is supported for SRS for positioning.  Transmission of aperiodic SRS for positioning is a UE capability. There is no impact on DCI design.

For new comSize 8, the additional number of cyclic shifts was agreed:
For UL SRS for positioning configured with comb size 8, the number of cyclic shifts is 6
[bookmark: _Toc21360443]For the purpose of SRS for positioning sequence generation, RAN1 reached the following agreement: 
Reuse release 15 sequence initialization for the UL SRS for positioning. The number of bits for the RRC parameter sequence ID is increased to 16.

With respect to configuration of SRS for positioning, RAN1 made the following decision:
Only a single port is used for SRS for positioning in Rel-16
The maximum number of SRS resources per set for positioning is 16
The maximum number of supported SRS resource sets for positioning is a UE capability, with configurability of up to 16 resource sets per BWP.
· Values for the UE capability include {1 ,16}. Other values FFS

During discussion on multiplexing of UL transmissions with SRS for positioning the following agreement was reached:
The SRS collision rules for Rel-15 are reused for Rel-16 for SRS for positioning
If the SRS for positioning collides with PUSCH, the SRS is dropped in the symbols where the collision occurs.
· Note: The phase continuity between transmitted symbols on either side of a transmission gap may not be maintained

In addition, RAN1 agreed on RRC signaling for SRS for positioning and that configuration of SRS is per BWP:
RAN1 assumes that a new IE is configured for SRS for positioning in RRC signalling
Configuration of SRS for positioning is per UL BWP
The union of periodicities (and associated slot offsets) supported for NR SRS Rel-15 and the NR DL-PRS Rel-16 is supported for SRS for positioning in Rel-16.

Finally, during the discussion on the use of Rel.15 SRS for NR positioning, the following agreement was made:
Support reuse of Rel-15 SRS resource set for NR UL RTOA, AoA and gNB RSRP measurements for positioning in NR.
· Note: There is no impact to specifications managed by RAN1
· Note: There is no impact to specifications managed by RAN4 for UE requirements
· Note: No new UE behaviour is expected
RAN1 has send LS on SRS for NR Positioning (approved in R1-1911634). The text of LS is provided below for convenience:
	1. Overall Description:
RAN1 would like to inform other RAN WGs on the following agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups
· RAN1 assumes that the SRS for positioning configuration will be included in the RRC configuration of a UE and that it is up to RAN2 and RAN3 WG’s scope to analyze further the system level aspects along with any further work on the design of higher layer signaling.
2. Actions:
To RAN2, RAN3:
ACTION: 
RAN1 respectfully asks RAN2 and RAN3 WGs to continue work on design of higher layer signalling for NR positioning taking into account corresponding agreements made by RAN1 WG for the NR Positioning work item.



Agreements on UE and gNB measurements for NR Positioning
RAN1 discussed the possibility of RSTD measurement b/w E-UTRA and NR cell and reached the following conclusion:
RSTD measured between an E-UTRA cell and an NR cell is not supported in Rel-16
Conclusion:
UE may select a subset of the DL PRS Resource/Resource sets configured by the network to perform and report requested measurements.
RAN1 discussed the necessity to support metric to characterize measurement quality and reached the following agreement:
Support the same set of resolutions for the quality metrics of all UE/gNB timing measurements (DL PRS RSTD, UE Rx-Tx time difference, UL RTOA, and gNB Rx-Tx time difference)
The quality metrics for all UE/gNB timing measurements include at least the following fields
· Value: specifies the best estimate of the uncertainty of the measurement
· Resolution: specifies the resolution levels used in the Value field
· FFS: non-linear steps
· FFS: scaling factor
FFS: NumSamples: specifies how many measurements used by UE/gNB to determine the MeasQuality
· FFS: whether the number of samples is controlled and configured by network
The above agreements reached during RAN1#98, were further clarified during the RAN1#99 meeting with the following updates:
Angular measurements
· 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
Timing measurement
· 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
The following was agreed with respect to resolution and values for metrics characterizing quality of measurements during RAN1#99:
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
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.
RAN1 has also discussed DL PRS configuration and UE capability parameters. The following was agreed at the RAN1#98bis meeting:
UE can be configured to measure DL PRS RSTD, UE Tx-Rx time difference, and DL PRS RSRP in up to X5 total number of DL PRS resources within
· Up to X1 positioning frequency layers
· FFS: X1
· Up to X2 TRPs per positioning frequency layer
· FFS: X2
· Up to X3 DL PRS resource sets per TRP
· FFS: X3
· Up to X4 DL PRS resources per PRS resource set
· FFS: X4
· Up to max number of DL PRS Resources per UE
· FFS: X5
A limit on the maximum number of DL PRS resources configured to the UE for all TRPs within a measurement window is defined.
· This limit can be signalled as a UE capability.
· FFS: the relationship of maximum numbers of DL PRS resources with the following factors
· the type of the measurement window, e.g., sliding window
· the maximum number of DL PRS OFDM symbols
· the maximum measurment bandwidths
The above agreements were further clarified during the RAN1#99, as follows:
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 signaled to be different for different features or feature sets.
RAN1 has also discussed configuration of SRS for positioning and UE capability parameters. The following was agreed at the RAN1#98bis meeting:
UE can be configured to transmit up to Y1 SRS resources for positioning per SRS resource Set
UE can be configured to transmit up to Y2 SRS resources for positioning across all SRS resource Sets
UE can be configured to transmit up to total Y3 SRS Resource Sets for positioning
FFS: Y1, Y2, Y3
FFS: whether Y1 and/or Y2 and/or Y3 are per BWP or all BWPs 
The above agreement was further clarified during the RAN1#99, as follows:
The maximum number of SRS resources for positioning across all SRS resource sets per BWP is 64.
With respect to UE configuration for measurement reporting the following agreements were made:
UE can be configured to measure and report up to [M] DL PRS RSTD measurements 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]
UE can be configured to measure and report up to N (> 1) DL PRS RSRP measurements on different DL PRS resources from the same TRP
· N=[3]
The above agreements were further updated at RAN1#99 as follows:
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
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
The timestamp was agreed for UE measurement reporting:
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)
The above agreement was modified 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.
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.
RAN1 also agreed that ID of reference DL PRS resource or resource set should be provided in DL-PRS-RSTD-ReferenceInfo:
The ID (previously agreed for TRP) of the reference DL PRS Resource or DL PRS Resource set is provided in DL-PRS-RSTD-ReferenceInfo.
Association of DL PRS Resource with azimuth and elevation angles was discussed by RAN1 with the following agreement reached: 
A DL PRS resource can be associated with one or more of the following in either GCS or LCS
· azimuth angle
· elevation angle
· Note: The details of the message (e.g., resolution, range,  etc.) can be defined in RAN3.

[bookmark: _Toc21360444]At the RAN1#99, the definition of UL angle of arrival was updated as follows:
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
(i) 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 
(i) 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.

With respect to gNB measurements the following was agreed:
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.

RAN1 made the following working assumption with respect to UE Rx-Tx time difference measurements at RAN1#98bis, that was further confirmed at RAN1#99:
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.
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.
RAN1 has also agreed to exclude SS-RSRPB measurement previously recommended for E-CID
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 (R1-1913522)

Agreements on physical-layer procedures to support UE/gNB measurements
Open loop power control was agreed for SRS for positioning:
Only open loop power control mechanism is supported. If the UE is provided a pathloss reference from the serving or a neighbouring cell in the SRS for positioning configuration, but is not able to successfully measure the pathloss for the pathloss reference provided, use a RS resource obtained from the SSB that the UE uses to obtain MIB as the pathloss reference signal.
For the purpose of power control of the SRS for positioning purposes (for all positioning solutions using SRS when DL-PRS is available), support configuring a DL-PRS (in addition to SSB which has already been agreed) of a neighbouring cell to be used as DL path loss reference. 
· Note: UE support of DL-PRS as a DL pathloss reference can be discussed as part of UE capability discussions
RAN1 has discussed number of pathloss references for SRS for positioning. The following agreement was reached:
The number of distinct pathloss references that a UE can simultaneously maintain for SRS for positioning resource sets can be smaller than the number of configured SRS for positioning resource sets. 
A UE does not expect to simultaneously maintain more than N additional pathloss estimates across all SRS resource sets for positioning, in addition to the up to four pathloss estimates per serving cell currently specified for PUSCH/PUCCH/SRS transmissions.
· FFS: Value of N
There is at most one pathloss reference per SRS resource set configured.
Note: The value of N can be decided at RAN1#99 or as part of UE capability discussions.
The following related agreements were made at RAN1#99:
A UE does not expect to simultaneously maintain more than N distinct pathloss estimates across all SRS resource sets for positioning which are different from the up to four pathloss estimates per serving cell the UE maintains for PUSCH/PUCCH and other SRS transmissions, where N can be up to 16 per UE.
The maximum value of N supported by a UE can be indicated as a UE capability and can take the values N = {0,4,8,16}
The indication of DL PRS and SSB power was agreed to support power control for SRS for positioning:
For the purpose of power control of the SRS for positioning, if a DL reference signal is to be used as DL path loss reference, the following is provided to the UE by higher layers for each required TRP (e.g., serving and neighbours):
· If the DL reference signal to be used as DL path loss reference is a SSB, provide the ss-PBCH-BlockPower.
· Note: The ss-PBCH-BlockPower is currently defined as average EPRE of the resource elements that carry secondary synchronization signals in dBm that the TRP use for SSB transmission (see TS 38.213, clause 7; range currently defined as INTEGER (-60..50)).
· If the DL reference signal to be used as DL path loss reference is a DL-PRS, provide the dl-PRS-Resource-Power.
· The dl-PRS-Resource-Power is defined as average EPRE of the resources elements that carry DL-PRS Resource signals in dBm that the TRP uses for DL-PRS Resource transmission.
· FFS: CSI-RS transmit power indication if CSI-RS is agreed as a pathloss reference.
RAN1 has discussed assistance information and made the following agreements:
If a DL reference signal is to be used as pathloss reference for the purpose of SRS for positioning power control, or if a DL reference signal is to be used as spatial relation info for SRS for positioning, the following is provided to the UE by higher layers:
· If the DL RS to be used is a SSB, provide the time/frequency occupancy of the SSB.  
· If the DL RS to be used is a DL-PRS, provide the the time/frequency occupancy of the DL-PRS.
· FFS: Overhead reduction for SSB which has already been detected. 
· FFS: CSI-RS configuration if CSI-RS is agreed as a pathloss reference or spatial relation info.
For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
The SSB index indicated for QCL Type D and QCL Type C for a DL-PRS resource should be the same
Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
Note: The SSB-positionInBurst parameter is needed only for SSB puncturing.
Note: The feasibility of the working assumption above can be assessed by RAN2 and RAN3.

With respect to DL PRS quasi-collocation (QCL), the following agreements were made by RAN1:
For a DL PRS resource, QCL-TypeC from an SSB from a TRP (Option 1 from previous related agreement in RAN1#98) is supported 
For positioning purposes, to assist UE to perform Rx beamforming, the following can be used (option 1 from previous related agreement in RAN1#97):
· The DL PRS can be configured to be QCL Type D with a DL Reference Signal from a serving or neighbouring cell. SSB or DL-PRS can be the QCL Type D source of DL-PRS.
· FFS: CSI-RS for RRM
If the DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D from a DL-PRS Resource’, the DL-PRS-ResourceSetId and the DL-PRS-ResourceId for the indicated source DL-PRS Resource can be provided. 
QCL relation between two DL-PRS Resources can only be provided for DL-PRS Resources of the same TRP.
Conclusion:
For positioning purposes, use of CSI-RS for RRM as a source for QCL Type D for DL-PRS, is not supported

RAN1 has discussed spatial relation of DL RS and target SRS for positioning. The following was agreed by RAN1:
For positioning purposes, for UL Beam management/alignment towards serving cell, support configuration of a spatial relation between a reference DL RS from serving cell and the target SRS for positioning. The Reference DL RS that can be used are SSB, CSI-RS (NZP-CSI-RS-ResourceId), or DL-PRS for positioning.
For positioning purposes, for UL Beam management/alignment towards neighbouring cells, support configuration of a spatial relation between a reference DL RS from neighbouring cells and the target SRS for positioning. The Reference DL RS that can be used are SSB or DL-PRS.
· FFS: CSI-RS for RRM as the reference DL RS
For each SRS resource for positioning, only a single RS resource for spatial relation can be provided per resource.
If the spatialRelationInfo or pathlossReferenceRS indicates a DL-PRS, the following parameters of the DL-PRS are provided in the UL-SRS for positioning configuration:
· The ID (previously agreed) that can be associated with multiple DL-PRS Resource Sets associated with a single TRP
· DL-PRS-ResourceSetId
· DL-PRS-ResourceId
RAN1 has also discussed spatial relation of SRS resource for positioning. The following was agreed by RAN1:
Support configuration of a spatial relation between two SRS resources for positioning.
If the spatialRelationInfo indicates an SRS resource, the following parameters for the SRS for positioning can be provided:
· Rel-15 SRS-ResourceId or Rel-16 Positioning SRS-ResourceId
· UL BWP ID
· Serving cell ID

RAN1 also agreed on assistance information for UE DL PRS measurements:
An expected RSTD value together with uncertainty (search window) is provided to the UE for the TRPs in the assistance data (analogous to LTE).
· expectedRSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs the target device is expected to measure.
· Note: It is assumed that precise TRP transmission time differences are provided to the UE for UE-based positioning (which is in the scope of RAN2).
· Note: RAN2 can optimize the signalling to cover both UE-based and UE-assisted positioning in a single framework.
The expected RSTD value is a single value defined as the RSTD the UE is expected to measure (at the UE location).
The value range of the expected RSTD is +/- 500 us. 
The value range for the uncertainty of the expected RSTD is
· When any of the resources used for the DL positioning measurement are in FR1: +/- 32 us
· When all of the resources used for the DL positioning measurement are in FR2: +/- 8 us

Regarding transmission of SRS for positioning the following was agreed:
The SRS for positioning purposes is transmitted within the active UL BWP of the UE.

RAN1 also agreed to support request for a measurement gap configuration, to measure DL PRS outside for active BWP
RRC signalling should be introduced for a UE to request a measurement gap configuration when the UE is expected to measure the DL PRS resource outside the active DL BWP.
For the case when DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE:
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.
· Include this agreement in an LS to RAN4.

The following agreement was made for reporting of DL PRS-RSRP measurements 
When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.
Note: As previously agreed, to support Option 3 of multi-beam operation, the NW may configure DL-PRS Resources as source RS for QCL Type D for a target DL-PRS Resource. That is, Option 3 can be achieved by Option 1 with a DL-PRS as source RS for QCL Type D (Options 3/1 from previous related agreement in RAN1#97).

For SRS based positioning, the following agreements were made by RAN1 WG:
For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
· PCI of the cell
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with values: ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values: {0,1,2,…15}
· Smtc per SSB frequency layer with values : SSB-MTC 
· SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
· SSB Index
· SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
Note: RAN1 assumes that the above information is indicated in RRC

Based on the work at RAN1#99, the RAN1 WG has approved the following LS endorsed in R1-1913522 (it is provided below for convenience):
	1. Overall Description:
RAN1 has been discussing the UE behaviour when collision between the DL PRS and other DL signals or channels occurs. RAN1 would like to inform RAN4 of the below agreements that have been reached on this topic in RAN1. 

Agreement:
For serving TRP, UE assumes that DL PRS is not mapped to any symbol that contains SS/PBCH
· Note: In a slot in which SS/PBCH is transmitted on some symbols, DL PRS can be transmitted on other symbols
For neighbor TRPs, when time-frequency location for SSB transmissions on the neighbour TRP is provided, UE assumes that the DL-PRS is not mapped on symbols occupied by SSB transmissions of the neighbour TRP (i.e. DL PRS is not transmitted on these symbols)

Agreement:
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behaviour in FR1 is up to RAN4 to decide.

Additionally, RAN1 previously sent a table with measurements and reference signals to RAN2 and RAN3. RAN1 has made an update with the below agreement: 

Agreement:
· Exclude SS-RSRPB from the list of UE RRM measurement for E-CID 

RAN1 also made some progress on the reporting granularity for NR positioning measurements and reports. RAN1 would like to update the other working groups about this progress which is captured in the two agreements below. 

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


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.

Finally, RAN1 made an agreement on the SSB assistance data related to DL PRS processing as shown below. 

Agreement:
For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
The SSB index indicated for QCL Type D and QCL Type C for a DL-PRS resource should be the same
Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
Note: The SSB-positionInBurst parameter is needed only for SSB puncturing.
Note: The feasibility of the working assumption above can be assessed by RAN2 and RAN3.

2. Actions:

To RAN4:
ACTION: 	
RAN1 respectfully asks RAN4 to take the above agreements into account during their work on NR positioning. RAN1 also respectfully asks RAN4 to decide the UE behaviour in FR1 for DL PRS processing when other DL signals and channels are transmitted to the UE in the active BWP without a measurement gap. 

To RAN2, RAN3:
ACTION: 	
RAN1 respectfully asks RAN2 and RAN3 to take into account the removal of SS-RSRPB measurement from the previously agreed list.  

To RAN2, RAN3, RAN4:
ACTION: 	
RAN1 respectfully asks other working groups to take into account the agreements on reporting granularity and asks RAN4 to continue their work on the details. 

To RAN2, RAN3:
ACTION: 	
RAN1 respectfully RAN2 and RAN3 to take into account the agreement on SSB assistance data for DL PRS processing and to assess the feasibility of the working assumption included in that agreement.



2.1.2	Remaining Open issues
RAN1 has completed the work on NR Positioning in the Rel.16. There is no open issues from physical layer perspective. The objectives of WID are met.
2.2	RAN2
2.2.1	Agreements
CR endorsement
RAN2 WG has discussed stage 2 CR on NR Positioning based on draft CR in R2-1912703, that was endorsed as a running CR based on decisions made at RAN2#107bis (refer to [107bis#78][NR/Positioning] Running stage 2 CR on NR positioning).
RAN2 WG discussed Transmission Measurement Function in NG-RAN based on R2-1913396 providing TP for 38.305 Baseline CR that was agreed it to be included in the email discussion of the 38.305 CR.
In addition, the running CR for the introduction of NR positioning to 38.331 was discussed based on R2-1913412 with a decision to continue review and endorse it by email (see also [107bis#79][NR/Positioning] Running CR to 38.331 on NR positioning).
Procedures and protocol design for support of NR RAT-dependent positioning solutions
RAN2 has extensively discussed support of NR dependent positioning methods and has reached the following agreement:
Do not extend the LTE IEs for OTDOA or E-CID to include NR measurements/AD
The high-level LPP procedures (Request/Provide Assistance Data, Location Information, Capabilities) are extended (as already agreed)
There will be one or more new methods for NR RAT-dependent positioning
For stage 2, do not group the NR RAT-dependent techniques with the existing methods
For stage 2, capture the RAT-dependent measurements and RS types
For stage 2, capture the six RAT-dependent techniques described in the RAN1 LS (R2-1912011)
It was also agreed to generate a draft CR based on LS from RAN1 regarding their agreed positioning parameters as a part of e-mail discussion ([107bis#80][NR/Positioning] Capturing RAN1 parameters for positioning)
Support of SSR phase 2 (PPP-RTK)
RAN2 WG discussed GNSS SSR assistance data and agreed to update running CR as a part of e-mail discussion ([107bis#81][NR] Update of SSR phase 2 running CRs)
Based on discussion of TP for addition of SSR Atmospheric Correction Points Area Definition (R2-1912520) RAN2 based on outcome of the offline discussion # 402 (summarized in R2-1914073) agreed to implement both a list of coordinates and a grid definition for the correction points. The corresponding TP was agreed to be incorporated into the running CR for email discussion.
Support of broadcast assistance data
RAN2 discussed support of Broadcast of Location Assistance Data by NG-RAN based on R2-1913398 with no specific conclusions/agreements reached at the RAN2#107bis.
RAN2 e-mail discussions (107bis)
The following email discussions were organized after RAN2#107bis meeting:
[107bis#78][NR/Positioning] Running stage 2 CR on NR positioning (Intel). Intended outcome: Update of the running CR to reflect decisions of RAN2#107bis Deadline:  Thursday 2019-11-07
[107bis#79][NR/Positioning] Running CR to 38.331 on NR positioning (Ericsson). Intended outcome: Endorsable running CR. Deadline:  Thursday 2019-11-07
[107bis#80][NR/Positioning] Capturing RAN1 parameters for positioning (Intel). Generate a draft CR based on any LS from RAN1 regarding their agreed positioning parameters. Intended outcome: Draft CR to next meeting. Deadline:  Thursday 2019-11-07
[107bis#81][NR] Update of SSR phase 2 running CRs (Qualcomm). Intended outcome: Draft CRs for 36.355 and 36.331 for next meeting. Deadline:  Thursday 2019-11-07
CR Review (RAN2#108)
The running stage 2 CR on positioning was discussed with the latest revision in R2-1916472. It was agreed to continue revision by email to take into account decisions made during RAN2#108 meeting.
The running CR for the introduction of NR positioning to 38.331 (R2-1915690) was reviewed with a decision to further update the running CR during email discussion taking into account decisions made during RAN2#108 meeting.
RAN2 has also briefly discussed UE capability for NR Positioning without specific conclusion made. 
Support of NR RAT-dependent positioning (RAN2#108)
The LPP CR capturing RAN1 parameters for positioning was discussed with a decision to continue revision as a part of e-mail discussion ([108#85][NR/Pos] Running CR to 36.355)
Protocol design (RAN2#108):
RAN2 WG organized multiple offline discussions to discuss several topics:
Offline discussion #501, on support of NR dependent positioning methods with an outcome to be reported in R2-1916401 as part of the LPP email discussion.
Offline discussion #502, on whether to include per-beam measurements with a report in R2-1916402 that was noted.
Offline discussion #503, on whether to have one method or follow the existing LTE structure with a report in R2-1916403. It was concluded to continue to work with the running CR based on multiple methods. Competing proposals for a single method can be seen at the next meeting.
Offline discussion #504, on whether to use the measurement structure as a baseline for further discussion with a report in R2-1916404.
Additional path reporting
RAN2 WG discussed DL/UL positioning methods and agreed to have an e-mail discussion on additional path reporting with a goal to develop a text proposal if the approach is agreeable ([108#87][NR/Pos] Additional path reporting).
Combined DL/UL and multi-RTT
The following agreements were reached by RAN2 WG with respect to DL/UL positionng methods: 
For Multi-RTT positioning, the DL-PRS information for the candidate TRPs are provided by an LMF to the UE in an LPP Provide Assistance Data message.
The time/frequency occupancy of the DL-PRS required in the UL-PRS (SRS) information is provided as part of the DL-PRS assistance data for Multi-RTT positioning. UL-PRS (SRS) information includes an index/pointer to the relevant information in the DL-PRS assistance data (e.g., DL-PRS Resource Set ID/Resource ID).
The time/frequency occupancy of the SSBs required in both, DL-PRS and UL-PRS is grouped in a single IE, and a pointer/index is used to reference the required information.
UL-SRS (both Rel-15 and Rel-16) for positioning is configured by RRC.
FFS if we take steps to reduce the duplicate configuration between RRC and LPP for methods involving both DL and UL measurements.
Support of SSR phase 2 (PPP-RTK)
The text proposal for adding the phase bias indicator to the SSR phase bias message was discussed. The following agreement was made:
Add a per-satellite Phase Bias Indicator field to the SSR Satellite Phase Bias message to indicate which GNSS signals support Undifferenced Integer, Widelane Integer or Non-Integer positioning modes.
In addition, offline discussion #508 to converge on text suitable for inclusion in 38.305 and 36.305 was organized aiming to prepare draft CR in R2-1916409 [38.305] and R2-1916410 [36.305]. The R2-1916410 was not provided and corresponding material is to be handled as part of the general CR for SSR.
The following running CRs were endorsed by RAN2 WG:
R2-1915560, Running LPP CR for PPP-RTK support (SSR) 
R2-1915561, Running LTE RRC CR for PPP-RTK support (SSR)
R2-1916412, GNSS Integer Ambiguity Level Indications
R2-1916409, Draft CR on Phase Bias Indicator [38.305]
Content and delivery of broadcast assistance data
RAN2 WG discussed open issues of broadcast positioning assistance data and made the following agreements:
The NR UE acquires posSI(s) based on the request from positioning upper layers.
The area scope mechanism in RRC is copied into the scheduling information for posSIBs.  FFS if there is a separate area ID for positioning.
The area scope of a posSIB and the corresponding SI validity area are part of the NRPPa metadata
It is RAN node to determine the SI broadcast status for posSI transmission (broadcasting vs. notBroadcasting)
posSIB change does not trigger SI change notification
It is not needed to configure valueTag for each posSIB in SIB1
Confirm that on-demand SI request should be supported for UEs in RRC_CONNECTED
On-demand SI request is supported for positioning system information for UEs in RRC_IDLE/RRC_INACTIVE
· A) Msg3-based SI request mechanism should be extended to support positioning SI request for UEs in RRC_IDLE/RRC_INACTIVE
· B) Working assumption: Msg1-based SI request mechanism should be extended to support posSIBs request. RACH resource for msg1-based request mechanism can be optionally configured.
On-demand system information in connected mode
RAN2 WG has discussed dedicated positioning SIB delivery for on-demand SI in connected state and reached the following agreement:
Support broadcast or dedicated delivery of system information carrying positioning assistance data upon on-demand SI request from UE in RRC_CONNECTED
UE-based positioning
The assistance data for UE based positioning node was discussed. The following agreements were made by RAN2 WG:
The positioning measurement assistance data and position calculation assistance data are defined in separate IEs.
Include spatial direction information of the DL-PRS Resources in the position calculation assistance data (e.g., azimuth, elevation).  FFS beamwidth.
Include a transmission reference location for each DL-PRS Resource ID.  FFS the exact terminology.
· Provide a reference location for the transmitting antenna of the reference TRP
· Provide relative locations for transmitting antennas of other TRPs
· ASN.1 formulation to be further discussed
Split the position calculation assistance data into two separate posSIBs, one containing the TRP coordinates and one containing the RTDs.
E-mail discussions:
The following email discussions were organized after RAN2#108 meeting:
[108#84][NR/Pos] Running stage 2 CR on positioning, Intended outcome: Agreeable CR to be submitted to RAN2#109, Deadline: 2020-01-23 
[108#41][NR/Pos] Running CR to 38.331 on positioning. Update the running CR.  Final version to include the whole RRC spec with the changes. Intended outcome: Agreeable CR for merge into the large RRC CR. Deadline:  2020-01-23 
[108#85][NR/Pos] Running CR to 36.355. RAN1 parameters part to be complete by 2020-01-23.  Further aspects can be developed until the next meeting deadline. Intended outcome: Agreeable CR to next meeting. Deadline:  2020-02-13 
[108#86][NR/Pos] Single positioning method approach in LPP. Develop a detailed proposal for a single positioning method to compare with the multiple methods in the running CR. Intended outcome: Deadline:  2020-02-13
[108#87][NR/Pos] Additional path reporting. Discuss the proposed additional path reporting and develop a text proposal if the approach is agreeable. Intended outcome: Agreeable TP for next meeting. Deadline:  2020-02-13 
[108#88][NR/Pos] Remaining issues on broadcast assistance data. Clarify the remaining issues on broadcast:
· Per-SIB vs. per-SI request in connected mode
· Per-SIB vs. per-SI request in idle mode
· Need of a separate SIB for posSIB scheduling
· “Subscription” mechanism for posSIBs
· FFS on separate area ID for posSI
· Unicast scope for posSIBs in SI scheduling
· Intended outcome: Report and TPs (RRC, stage 2, and LPP if needed) to next meeting
· Deadline: 2020-02-13
[108#89][NR/Pos] UE-based downlink positioning assistance data. Intended outcome: Agreeable CR for merge into the general LPP CR. Deadline:  2020-01-23

2.2.2	Remaining Open issues 
Finalize work on definition of functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning 
Finalize work on extensions of LPP protocol for NR RAT-dependent positioning 
Finalize work on extensions of LPP protocol to support GNSS SSR (PPP-RTK support) based on the “Compact SSR” definitions specified for QZSS
Finalize work on specification of the DL-only UE based positioning
2.3	RAN3
2.3.1	Agreements
The following BL CRs were endorsed by RAN3 WG at RAN3#105bis:
R3-196310 Transmission Measurement Function in NG-RAN
R3-194972 Transmission Measurement Function in NG-RAN
R3-196221 (TP for BL CR TS 38.305) Transmission Measurement Function in NG-RAN
R3-194935 NR Assistance Data Delivery over NRPPa
R3-194935 NR Assistance Data Delivery over NRPPa
In addition, RAN3 made the following agreement as a part of discussion on NRPPa functionality and procedures:
A TRP is identified by a {TRP ID, cell ID} pair, where the cell ID is optional. Absence of the cell ID indicates that the TRP is not associated with a cell.

General (RAN3#106)
RAN3 WG discussed Transmission Measurement Function in NG-RAN and endorsed draft CR (R3-196508) as a baseline.
NRPPa Extensions for RAT-Dependent Positioning (RAN3#106)
RAN3 WG discussed proposal to add support of NR positioning measurements in NRPPA and endorsed the following document R3-197688.
RAN3 organized offline discussion on TRP configuration. Summary of offline discussion on TRP configuration exchange was provided in R3-197788. The document was noted and agreed to be used as a basis for future discussions.
The NRPPa functionality and procedures were discussed by RAN3 WG and the draft LS to RAN2 was agreed in R3-197794. It was noticed that in the DL-AoD positioning technique, the UE position is estimated based on multiple Angles of Departure (AoD) of DL PRS from RAN node to UE, along with knowledge of the geographical coordinates of the measured RAN nodes. The UE measurements in DL-AoD should be combined with the RAN node information in order to derive AOD the UE location at LMF. From architecture perspective; there are two options for the measurements reporting and AOD calculation were identified by RAN3 WG with a preference for Option 1:
Option 1: LMF calculates the AOD based on the UE measurements and RAN node assistance information. LMF then further calculates UE location based on the AODs.
Option 2: The RAN nodes calculate the AoD with the RSRP information based on gNB configuration and send the AoD information back to LMF, who then calculates the UE position.  
Broadcast Assistance Data Delivery
The CR on introduction of NR Positioning in NRPPa was endorsed as a baseline in R3-197691. The details of NR Assistance Data Delivery over F1AP were discussed based on submitted contributions. The merged versions were endorsed as a baseline in R3-197692 and R3-197693. It was agreed to use the same structure in F1AP and in NRPPa for assistance data.
2.3.2	Remaining Open issues
Finalize work on extensions of NRPPa protocol for NR positioning.
Complete work on any open aspects of architecture, location of the transmission measurement function.
In cooperation with RAN2 WG, define IE details for broadcast assistance data delivery.
2.4	RAN4
2.4.1	Agreements
Summary of agreements from RAN4#92bis
RAN4 WG discussed and agreed skeleton for the TS 38.133. 
The system level simulation assumptions were discussed and approved in [R4-1912732]. Additionally, the following agreement on timeline for the system level simulation work was agreed:
Interested companies are to provide the system simulation results for RAN4#93 based on simulation assumptions to be approved in RAN4#92bis
Side conditions for input to the link simulations (based on the system simulation results) shall be finalized in RAN4#93
Ad-hoc minutes for NR Positioning RRM work were approved in R4-1912793, where agreements for NR positioning measurement were captured.  More detailed analysis on UE positioning requirements are expected to be discussed at the next meeting, e.g. intra-frequency and inter-frequency DL PRS RSTD/RSRP measurements.
RAN4 WG also discussed the need and how to define gNB requirements with the following open questions to be further studied:
Necessity of requirements 
Applicability to different BS types
Requirements types (e.g. UL RTOA, UL SRS-RSRP, gNB Rx-Tx time difference, AoA and ZoA)
RAN4 WG discussed definition of reference point for FR2 UE and gNB timing related measurement without specific conclusion reached. Further discussion is expected at RAN4#93 to provide reply LS to RAN1.
Summary of agreements in RAN4#93
In RAN4#93, the draft CR of TS38.133 specification for NR Pos was approved in [R4-1915928], triggering the further work on preparation of corresponding CRs.
RAN4 WG endorsed ad-hoc meeting minutes for NR Positioning RRM in R4-1915848 and agreed on a way-forward for NR Positioning [R4-1915854] where all agreements and several important open issues for NR Positioning measurement requirements were discussed and addressed.
RAN4 WG analysed the system level simulation results provided by companies and reached the following agreements:
Side conditions for FR1 PRS RSTD measurements
Neighbor cells: PRS Es/Iot = [-13] dB
Reference cell: PRS Es/Iot
· Option 1: -6 dB
· Option 2: -3 dB
Side conditions for FR2 PRS RSTD measurements
Neighbor cells: PRS Es/Iot
· Option 1: -13 dB
· Option 2: -10 dB
Reference cell: PRS Es/Iot
· Option 1: -6 dB
· Option 2: -3 dB

Additionally, RAN4 WG also discussed the link level simulation assumption for PRS RSTD that were agreed in [R4-1915802]. For FR2, only the sync case will be applicable. 

The RAN4 WG also agreed to define gNB requirements by either of approaches below [R4-1915854]:
Option 1: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
Option 2: Define gNB measurement accuracy requirements for gNB measurement types in the Perf part
· Rx-Tx timing difference
· UL SRS-RSRP measurements
· AoA / ZoA measurements 
· UL RTOA measurements
Option 3: Do not define gNB requirements 
Finally, RAN4 WG achieved consensus on the reference point for RSTD measurements in FR2 and agreed that for the reference point for UE and gNB timing measurements in FR2. The reply LS to RAN1 was approved in [R4-1915801].
2.4.2  Remaining Open issues
Finalize work on the necessary core requirements as well as the necessary test cases for NR positioning. Resolve remaining open aspects of RAN4 core requirements for NR positioning measurements.
Beside the core part requirements, further define the necessary performance requirements and test cases for NR positioning.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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