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8.8.1
General (Scope and structure)

	TDoc
	Title
	Source
	Type

	R4-1911035
	Discussion on specification structure for NR positioning RRM requirements
	Intel Corporation
	discussion

	R4-1911036
	Draft CR on TS 38.133 structure for NR positioning RRM requirements
	Intel Corporation
	draftCR

	R4-1911039
	Updates on RAN4 work scope for NR positioning
	Intel Corporation
	discussion

	R4-1912415
	On the scope of RRM requirements for NR positioning
	Nokia, Nokia Shanghai Bell
	discussion


1. Spec structure: Intel (R4-1911035/ R4-191106)
	9 Measurement Procedure
9.X
NR measurements for positioning
9.X.1
Introduction
9.X.2
DL PRS RSTD measurements

9.X.3
UE Rx-Tx time difference measurements

9.X.4
UE SS-RSRP/SS-RSRQ and CSI-RSRP/CSI-RSRQ measurements

10 Measurement Performance requirements

10.X
NR measurements for positioning
10.X.1
DL PRS RSTD measurements

10.X.2
UE Rx-Tx time difference measurements

10.X.3
UE SS-RSRP/SS-RSRQ and CSI-RSRP/CSI-RSRQ measurements




Agreements in RRM session:

Group NR positioning measurements into single section in TS 38.133

	9 Measurement Procedure
9.X
NR measurements for positioning
10 Measurement Performance requirements

10.X
NR measurements for positioning


Detailed sub-agendas are FFS
Discussion:
Agreements:

2. Updated work scope:
· Option 1: Intel (R4-1911039)

· Specify gNB measurement requirements: Intel (R4-1911039)
i.
UL RTOA measurements

ii.
UL Angle Of Arrival (AOA) measurements (including Azimuth and Zenith Angles)

iii.
UL RSRP (reference signal received power) measurements

iv.

gNB RX-TX time difference measurements
· Option 2: Nokia (R4-1912415)

· Do not specify gNB measurement requirements: Nokia (R4-1912415)
Discussion:

Agreements:

8.8.2.1
UE measurements

8.8.2.1.1
 System-level evaluations for PRS-RSTD and PRS-RSRP
	TDoc
	Title
	Source
	Type

	R4-1910922
	System level Simulation Results for PRS-RSTD and PRS-RSRP Core Requirement
	MediaTek inc.
	discussion

	R4-1910964
	Initial system simulation results for RSTD measurement
	CATT
	discussion

	R4-1911753
	System-level evaluations for PRS-RSTD and PRS-RSRP
	Intel Corporation
	discussion

	R4-1911982
	Initial system level simulation results for NR positioning
	Huawei, HiSilicon
	discussion

	R4-1912079
	System-level simulation results for NR RSTD
	Ericsson
	discussion

	R4-1912365
	system level simulation results for DL PRS side conditions
	Qualcomm Incorporated
	discussion

	R4-1912416
	System-level simulation results for RSTD in NR
	Nokia, Nokia Shanghai Bell
	Discussion

	R4-1912732
	WF on simulation assumptions for system-level evaluations for PRS-RSTD and PRS-RSRP
	Ericsson
	Approval


1. RSTD system simulations:
Discussion:

Agreements:
Interested companies are to provide the system simulation results in the next RAN4 meeting (RAN4#93) based on updated simulation assumptions to be approved in RAN4#92bis:

· Updated simulation assumptions (R4-1912732) to align the parameters can be approved in the main session. 
· Side conditions for input to the link simulations (based on the system simulation results) shall be finalized in RAN4#93.

8.8.2.1.2 PRS-RSTD measurements

	TDoc
	Title
	Source
	Type

	R4-1911979
	Discussion on PRS measurement
	Huawei, HiSilicon
	discussion

	R4-1912080
	UE measurements for NR positioning
	Ericsson
	discussion

	R4-1910965
	Link-level simulation Assumptions for RSTD
	CATT
	discussion

	R4-1910966
	Discussion on RSTD Measurement Report Mapping
	CATT
	discussion

	R4-1910978
	Discussion on measurement requirements for RSTD
	CATT
	discussion

	R4-1911037
	Discussion on NR DL PRS RSTD requirements for UE
	Intel Corporation
	discussion

	R4-1912347
	On DL PRS RSTD measurements in NR positioning
	Qualcomm Incorporated
	discussion


1. RSTD link simulation assumptions:

· Proposed assumptions: CATT (R4-1910965)

Discussion:

Agreements:
Interested companies are to be provide link simulation assumptions in RAN4#93.
2. Side conditions for RSTD measurement:

· Reference cell side condition for FR1: 
· R4-1912079 (Ericsson); R4-1910922 (MediaTek)
· PRS Es/Iot ≥ -6 dB.
· Other options: 
· Reference cell side condition for FR2: 
· R4-1912079 (Ericsson); R4-1910922 (MediaTek)
· PRS Es/Iot ≥ -6 dB.
Discussion:

Agreements:
3. PRS configurations for RSTD measurement requirements:

· Option 1: R4-1911979 (Huawei):
· RAN4 should discuss which PRS resource set(s) should be used to obtain the measurement for the TRP when multiple PRS resource set(s) are configured per TRP.

· RAN4 should consider UE complexity and cost when defining requirements on number of PRS resources or resource sets per frequency layer that UE should be able to measure.

· Option 2: R4-1912347 (Qualcomm):
· Periodicity of PRS occasions: 

· Proposal 4a. 160 ms as in LTE to be considered as minimum periodicity 

· Number of PRS resources to be measured: pending discussions in RAN1

· UE processing power per a unit of time (e.g., PRS occasion): 

· Proposal 4b. RAN4 to define requirements assuming a UE processing power of X number of PRS resources per 160ms. The value of X can depend on PRS BW (or FR1 vs. FR2)

· RSTD uncertainty window as indicated by OTDOA assistance data: 

· Proposal 4c. RAN4 to define RSTD uncertainty depending on numerology (scaling down with increasing SCS)

· Delay related to a single PRS positioning occasion including sampling and processing time: further discussions in RAN1 and RAN4

· UE Rx beam sweeping factor in FR2: for further discussion in RAN4. 

Discussion:
QC: 160 ms PRS periodicity is good tradeoff and use in LTE
E///: All periodicities to be considered for requirements like in MTC. 
QC: NR has too many parameters.
Agreements:
Some aspects of the PRS configurations for which requirements are to be defined shall be limited. Details are FFS.
4. Intra-frequency vs inter-frequency RSTD measurement:

· Option 1: R4-1912347 (Qualcomm):
· RAN4 to define intra-frequency DL PRS as when the SCS, BW, CP, and location of neighbor DL PRS are the same as those of serving cell. Scenarios not falling under intra-frequency DL PRS are defined as inter-frequency DL PRS.
· Option 2: R4-1911979 (Huawei):
· A concept of frequency layer for PRS measurement is defined by using the same definition for CSI-RS mobility measurement. 

· RAN4 does not need to define PRS measurement as intra- or inter-frequency.
· Other options: 
Discussion:
HW: For RSTD there is reference cell not serving cell

E///: Need to differentiate between intra- and inter-frequency.

HW: Need for gap depends on BW of PRS and BWP

QC: Need to keep the same approach as for CSI-RS for mobility. 
Agreements:
Definition of intra- and inter-frequency RSTD needs further discussion.
5. Reporting criteria for RSTD measurement:

· Option 1: R4-1912347 (Qualcomm):
· NR RSTD reporting criteria to set Ecat = 1 for intra-frequency and inter-frequency RSTD measurements. Details on the minimum number of cell measurements for each and how it should be scaled with number of SCell carrier frequencies should be further discussed.
· Other options: 
Discussion:
QC: In LTE Ecat is per layers. 
Agreements:
1 reporting criteria (Ecat = 1) per frequency layer for RSTD measurement. 
6. Number of frequency layers for RSTD measurements:

· Option 1: R4-1911979 (Huawei):
· RAN4 waits for RAN1 conclusion before defining UE capability requirements in number of PRS frequency layers UE should be able to monitor.
· RAN4 should consider UE complexity and cost when defining requirements on number of PRS resources or resource sets per frequency layer that UE should be able to measure.
· Option 2: R4-1912347 (Qualcomm):
· Number of frequency layers to be measured: pending discussions in RAN1 (definition of frequency layer)
· Option 3: R4-1910977 (CATT):
· One monitoring layer should be defined for inter frequency RSTD measurement.
· Other options: 
Discussion:

Agreements:
Number of frequency layers which the UE is required to monitor is FFS
7. Gaps for RSTD measurements:

· Option 1: R4-1911037 (Intel):
· RAN4 shall discuss necessity of new measurement gap patterns once RAN1 concludes on maximum number of symbols per DL PRS Resource and number of DL PRS Resources per DL PRS Resource Set.

· Option 2: R4-1912347 (Qualcomm):
· UE will need measurement gaps for DL PRS if the SCS or CP of DL PRS is different from SCS or CP of the active BWP or DL PRS is not fully contained within the active BWP.
· RAN4 to use the same BWP switch delay and interruptions as in CSI-RS for mobility for DL PRS processing with BW outside of the active DL BWP.
· Option 3: R4-1910924 (Mediatek):
· In the case that the centre frequency of PRS bandwidth and active BWP are the same, the measurement gaps may not be required for the UE to perform PRS measurement. Instead, the network may configure a small time period before PRS slots and configure another small time period after PRS slots such that UE may perform bandwidth adaptation within those configured time periods.
· Other options: 
Discussion:
QC: Gaps for shorter PRS period?

Intel: Intra- and inter-frequency definitions are not clear.

E///: PRS period and gap periods can be misaligned. 
MTK: No gaps rather set conditions under which the UE change the BW. If PRS BW > BWP and the center frequency is the same then change the BW.
HW: Any impact on serving cell data reception

MTK: There is no PDSCH in the PRS occasions.
Apple: Intention is to shorten the interruption time. But UE requests gaps from the serving cell. UE can roughly estimate the target PRS and serving cell time.
Agreements:
RAN4 needs further investigation whether new gaps are needed or existing gaps are sufficient.
8. Scheduling restriction under RSTD measurement:

· Option 1: R4-1912347 (Qualcomm):
· RAN4 to consider defining requirements for DL PRS under scheduling restrictions with no other DL channel/signal present in PRS slots.
· Other options: 
Discussion:
QC: In LTE in RAN1 PRS and PDSCH can be in the PRS symbols. Due to wideband PRS and power boosted then there won’t be PDSCH in the PRS symbols. 

E///: Need to think more.
Agreements:

Investigate whether all or some of the signals need to be restricted in the PRS symbols.
9. RSTD report mapping:

· Resolution:

· Option 1: R4-1910966 (CATT):

· In FR1, we propose to define the resolution as 16Tc for absolute value of RSTD less or equal to 262144Tc and 80Tc for absolute value of RSTD greater than 262144Tc. 

· In FR2, we propose to define the resolution as 4Tc for absolute value of RSTD less or equal to 262144Tc and 20Tc for absolute value of RSTD greater than 262144Tc.

· Option 2: R4-1911037 (Intel):

· Proposal : RSTD reporting granularity can be determined by equation [image: image2.png](
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 - is the channel BW in MHz selected from the set [5, 10, 20, 25, 40, 50, 80, 100, 200, 400] MHz and closest to the bandwidth of DL PRS receive processing.

· Option 3: R4-1912347 (Qualcomm):

· Proposal: RSTD report mapping table to be specified with Tc = 0.509 ns as the smallest step size. UE report mapping can be configured by higher layers to use a larger step size [image: image6.png]T=T.2*
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 = 0,1,2,3,4,5.
· Other options: 
 Discussion:
QC: Our proposal considers Intel and CATT proposals.

Intel: Key point is that the current resolution is not enough. Need further investigation.
CATT: Whether the resolution depends on SCS? Approach is not reasonable. Resolution should be larger.
QC: Same mu is used but it is configured by the higher layers. Larger BW the mu is smaller. 
Agreements:

Need further investigation on the resolution and its dependency on the PRS bandwidth. 

Impact of the range wrt frequency range needs further investigation.
· Minimum and maximum values:

· Option 1: R4-1910966 (CATT): 

· The reporting range of RSTD measurement is defined the same as LTE i.e. from -15391Ts to 15391Ts.
· Other options: 
Discussion:

Agreements:

Need further investigation on the maximum and minimum values and dependency on the FR. 

8.8.2.1.3
 PRS-RSRP measurements

	TDoc
	Title
	Source
	Type

	R4-1912346
	On DL PRS RSRP measurements for NR positioning
	Qualcomm Incorporated
	discussion


1. PRS configuration for PRS-RSRP measurement:

· Option 1: R4-1912346 (Qualcomm):
· RAN4 to select a subset of DL PRS BW configurations for defining the accuracy requirements. the same PRS configurations (BW, number of symbols per slot, number of slots per occasion) that will be used to define RSTD accuracy requirements should also be used to define PRS RSRP accuracy requirements.
· Other options: 
Discussion:

Agreements:
2. Side conditions for PRS-RSRP measurement:

· Option 1: 
· R4-1912079 (Ericsson):
· Side conditions for DL PRS RSRP accuracy requirements should be the same as those for PRS RSTD requirements.
· R4-1910922 (MediaTek):

· Reference cell PRS Es/Iot ≥ -6 dB.
· Other options: 
Discussion:

Agreements:
· Side conditions for PRS-RSRP accuracy requirements should be the same as those for RSTD requirements for neighbor cells.
· Side condition for PRS-RSRP on serving cell is FFS

3. PRS-RSRP measurement period:

· Option 1: R4-1912346 (Qualcomm):
· When PRS RSRP is configured to be measured along with PRS RSTD, PRS RSRP measurement does not need any additional delay compared to PRS RSTD reporting delay requirements.

· Other options: 
Discussion:
QC: If the same configuration requests UE to report RSRP and RSTD then the measurement period is the same.
E///: if both are requested.

Intel: Same for RSRP and RSTD but not for multi-RTT
Agreements:
RAN4 further investigate the possibility that if PRS RSRP is configured to be measured along with PRS RSTD using the same assistance data then whether the PRS RSRP measurement period and RSTD measurement period are the same or different.
4. PRS-RSRP measurement accuracy:

· Option 1: R4-1912346 (Qualcomm):
· RSRP measurement accuracy to be defined using samples from only one PRS occasion. Combining measurements across PRS occasions, if available, to improve performance should be left to UE implementation.

· RAN4 to define only relative measurement accuracy requirements for DL PRS RSRP.  

· Other options: 
Discussion:
Intel: RSRP can be used also for other methods.

Apple: different requirements for multi-RTT and for OTDOA. 
E///: Single shot is not consistent with previous discussion. Agree with Apple. 
MTK: Agree with QC only relative accuracy is needed. 
Agreements:
· Need further investigation whether only relative PRS-RSRP accuracy is needed or both relative PRS-RSRP and absolute PRS-RSRP accuracies are needed.
· Need further investigation regarding the use case of PRS-RSRP e.g. multi-RTT, OTDOA, DL AOD. 

5. Reporting criteria for PRS-RSRP measurement:

· Option 1: R4-1912346 (Qualcomm):
· When PRS RSRP is configured to be measured along with PRS RSTD, they can be combined in the same reporting criteria with Ecat = 1. No separate Ecat needs to be allocated in this scenario.
· Other options: 
Discussion:

E///: Need more time to investigate
E///: Reporting criteria depends on how reporting is configured. Need to check RAN2.

QC: Reporting for RSTD and RSRP is the same as in assistance information

Nokia: Need to check what combinations of measurements are possible to configure

QC: Only PRS-RSRP is configured cannot be configured.
Agreements:

· Need to investigate what combinations of measurements are possible to configure according to RAN1/RAN2 procedures and if there is any limitation. 

· Need to investigate if it is possible to configure the UE with only PRS-RSRP 

· Need to check RAN2 procedure for reporting in order to decide the reporting criteria when both RSTD and PRS-RSRP are configured in the same assistance data. 

8.8.2.1.4
 Rx-Tx time difference measurements
	TDoc
	Title
	Source
	Type

	R4-1910967
	Discussion on UE Rx-Tx Time Difference Measurement Report Mapping
	CATT
	discussion

	R4-1912361
	On UE Rx-Tx time difference measurements for NR positioning
	Qualcomm Incorporated
	discussion


1. Multi-RTT issues:

· Option 1: R4-1912361 (Qualcomm):
· RAN4 to define core requirements for UE Rx-Tx time difference measurements of serving and intra-frequency neighbour cells to support multi-RTT positioning. 
· Requirements for inter-frequency neighbour cell UE Rx-Tx time difference measurements can be visited pending agreements in other working groups.

· Other options: 
Discussion:
E///: Which serving cell?

E///: What is meant by the intra-frequency?
CATT: Frequency layer is not defined. They may not have the same numerology. 
Agreements:
· RAN4 to define core requirements for UE Rx-Tx time difference measurements on SpCell (PCell or PSCell). 
· RAN4 to investigate under which conditions RAN4 will define core requirements for UE Rx-Tx time difference measurements on SpCell (PCell or PSCell) and neighbour cells to support multi-RTT positioning. 
2. Measurement and accuracy requirements:

· Option 1: R4-1912361 (Qualcomm):
· Measurement period:

· UE Rx-Tx time difference measurement accuracy requirements to be defined using samples from one shot measurements, i.e., one PRS and one SRS occasion. 
· UE Rx-Tx time difference measurement delay formulation should use RSTD measurement delay formulation as a starting point. The same PRS configuration as those used for PRS RSTD requirements to be considered.
· Side condition:

· Side conditions for UE Rx-Tx time difference measurements shall be the same as side conditions for PRS RSTD measurements based on the same DL PRS configuration. 

· Condition on UL timing:

· With respect to TA commands during a positioning session, accuracy requirements are valid under the condition that no changes to UL transmission timing are applied during the measurement period.
· Other options: 
Discussion:
Agreements:

3. Reporting criteria for UE Rx-Tx measurement:

· Option 1: R4-1912361 (Qualcomm):
· UE to be capable of one reporting criteria for intra-frequency UE Rx-Tx time difference measurements (Ecat = 1).

· Other options: 
Discussion:
E///: For multi-RTT Ecat= 1is ok.
Agreements:

1 reporting criteria per frequency layer for UE Rx-Tx time difference measurement to support multi-RTT positioning 

4. UE Rx-Tx report mapping:

· Resolution:

· Option 1: R4-1910967 (CATT):

· In FR1, the resolution is defined as 32Tc for UE Rx-Tx time difference less than 262144Tc and 128Tc for UE Rx-Tx time difference equal to or greater than 262144Tc. 
· In FR2, the resolution is defined as 8Tc for UE Rx-Tx time difference less than 262144Tc and 32Tc for UE Rx-Tx time difference equal to or greater than 262144Tc.
· Option 2: R4-1912361 (Qualcomm):

· UE Rx-Tx time difference report mapping table to be specified with Tc = 0.509 ns as the smallest step size. UE report mapping can be configured by higher layers to use a larger step size T=T_c 2^μ where μ = 0,1,2,3,4,5.
· Other options: 
 Discussion:

Agreements:

· Minimum and maximum values:

· Option 1: R4-1910967 (CATT): 

· The UE Rx-Tx time difference reporting range is defined from 0 to 1310208Tc

· Other options: 
Discussion:

Agreements:

8.8.2.2
gNB measurements
	TDoc
	Title
	Source
	Type

	R4-1911038
	Discussion on gNB measurement requirements for NR positioning
	Intel Corporation
	discussion

	R4-1912452
	Views on gNB measurement for NR positioning
	NTT DOCOMO, INC.
	other

	R4-1912352
	On necessity of gNB requirements for NR positioning
	Qualcomm Incorporated
	discussion

	
	
	
	


1. Cell phase sync:

· Option 1: R4-1911038 (Intel):
· Discuss in feasibility to introduce new requirements of cell-phase synchronization error for networks supporting accurate NR Positioning 
· Requirements for gNB measurements (defined for NR positioning) are introduced. RAN4 to discuss possibility of simplified procedures to test these measurements
· Other options: 
Discussion:

Agreements:
2. gNB synchronization requirements:

· Option 1: R4-1912352 (Qualcomm):
· RAN4 to discuss gNB synchronization requirements for TDOA positioning technique
· Other options: 
Discussion:

Agreements:
3. gNB measurement requirements:

· R4-1912452 (DCM):
· Introduce minimum requirements of gNB measurement for NR positioning.

· Introduce gNB measurement test requirements for NR positioning and further discuss on which specification will implement the test requirement and test procedure.

· R4-1912352 (Qualcomm):
· RAN4 to also discuss gNB Rx-Tx performance requirements in conjunction with UE Rx-Tx requirements for E-CID and multi-RTT positioning techniques.

· R4-1911038 (Intel):
· Requirements for gNB measurements (defined for NR positioning) are introduced. RAN4 to discuss possibility of simplified procedures to test these measurements
· Other options: 
Discussion:

Agreements:

8.8.2.3
Impact on existing RRM requirements
	TDoc
	Title
	Source
	Type

	R4-1910977
	Impact of positioning measurement on RRM measurement
	CATT
	discussion

	R4-1912366
	On impact of PRS on existing RRM requirements
	Qualcomm Incorporated
	discussion


1. Priority between PRS and other RS:

· Option 1: R4-1912366 (Qualcomm):

· For FR2, when PRS is in the same OFDM symbol as RS for RLM/BFD/CBD/L1-RSRP measurement, UE is required to measure one of, but not both of, PRS and the other RS.
· RAN4 can further discuss whether priority rules should be defined.  
· Other options: 
 Discussion:

Agreements:
2. Measurement gaps:
· R4-1912366 (Qualcomm):

· No new measurement gap pattern needs to be defined for NR positioning.

· PRS occasion periodicities shorter than a measurement gap periodicity can only be used for PRS measurements that does not require measurement gaps.
· R4-1910977 (CATT):
· The RSTD measurement will impact on existing RRM requirements, especially on measurement gap sharing.

· Other options: 
Discussion:

Agreements:

3. Impact on HO:
· Option 1: R4-1912366 (Qualcomm):

· Existing HO requirements apply while UE performs PRS measurements.

· Other options: 
Discussion:

Agreements:

4. Impact on UE timing requirements:
· Option 1: R4-1912366 (Qualcomm):

· Existing requirements on Tx timing including accuracy and application of TA apply even during an LPP session.
· Other options: 
Discussion:

Agreements:

8.8.2.4
LS reply on reference point for timing related measurement 
	TDoc
	Title
	Source
	Type

	R4-1910923
	Discussion on FR2 RSTD reference point
	MediaTek inc.
	discussion

	R4-1910975
	Further discussion on reference point for timing related measurements in FR2
	CATT
	discussion

	R4-1910976
	Response LS on Reference Point for Timing Related Measurements in FR2
	CATT
	LS out

	R4-1911040
	On Reference Point for Timing Related Measurements
	Intel Corporation
	discussion

	R4-1911980
	Discussion on reference point for timing related measurement
	Huawei, HiSilicon
	discussion

	R4-1911981
	[draft] reply LS on Reference Point for Timing Related Measurements
	Huawei, HiSilicon
	LS out

	R4-1912075
	On reference point for UE timing related measurements
	Ericsson
	discussion

	R4-1912076
	On reference point for base station timing related measurements
	Ericsson
	discussion

	R4-1912077
	Response LS on reference point for UE timing related measurements
	Ericsson
	LS out

	R4-1912078
	Response LS on reference point for base station timing related measurements
	Ericsson
	LS out

	R4-1912356
	On reference point for timing related measurements in FR2
	Qualcomm Incorporated
	discussion


1. Reference point for UE timing measurements in FR2:
UE Rx timing measurements: RSTD, Rx in UE Rx-Tx time difference:
· Option 1: MTK (0923); Intel (1040); Ericsson (2075)
· reference point of UE Rx measurement is the combined signal from antenna elements corresponding to a given receiver branch
· Option 2: CATT (0975); Huawei (1980); Qualcomm (2356)
· reference point of UE Rx measurement is at the UE Rx antenna
· Other options: 
UE Tx timing measurements: Tx in UE Rx-Tx time difference:

· Option 1: Intel (1040); Ericsson (2075)
· reference point of UE Tx measurement is the combined signal from antenna elements corresponding to a given receiver branch

· Option 2: CATT (0975); Huawei (1980); Qualcomm (2356); Fraunhofer
· reference point of UE Tx measurement is at the UE Rx antenna
· Other options: 
Discussion:
Apple: Reliability of calibration for the delay between the baseband modem and the RF part
QC: In LTE there is also calibration. Need to be considered for accuracy not for the reference point. 

Apple: Reliability should also be considered when defining the reference point.

FH: Need 2 reference point: one in the space and another in time.  
Apple: Accuracy with big margin will be affected due to reliability. 

QC: Margin depends on the form factor. BB reference point is not feasible since don’t know where BB is. 
R&S: In the OTA testing take center of quiet zone. Need some feedback mechanism. 
Agreements:
Issues to consider for analyzing reference point for UE Rx or Tx measurement:
· Reliability of calibration for the delay between the baseband modem and the RF part
· Form factor of the UE need to be considered. 
2. Reference point for gNB timing measurements in FR2:
gNB Rx timing measurements: RTOA, Rx in gNB Rx-Tx time difference
· 1-C type BS:
· Option 1: Ericsson (12075); Huawei (11980); CATT (10975)
· Rx antenna connector
· Other options: 
· 1-H type BS:
· Option 1: Ericsson (12075)
· Transceiver Array Boundary connector

· Option 2: CATT (10975)
· Rx array boundary and antenna

· Option 3: Huawei (11980)
· Rx antenna connector

· Other options: 
· 1-0/2-0 type BS:
· Option 1: Ericsson (12075)
· Logical Transceiver Array Boundary which is between Transceiver Unit Array and Radio Distribution Network

· Option 2: Huawei (11980); CATT (10975)
· Rx antenna
· Other options: 
Discussion:
FH: Reference point at antenna connector means it depends on BS implementation. It should be implementation independent. It should be in the center of the radiation reference point. 
Nokia: In FR1 antenna connector is defined. Cable length is the configuration problem. For FR1 use antenna connector. Calibration is needed. 
Agreements:
For 1-C type of BS the reference point is antenna connector.
Issues to consider for analyzing reference point for BS Rx or Tx measurement for 1-H and 1-O/2-O BS types:

· Reference point should be independent of different BS implementations: 
· FFS whether the reference point is also the same for different BS types (1-H and 1-O/2-O).
· Consider the fact that there are different types of base stations:

· BS type 1-C has antenna connector.
· Other BS types (1-H and 1-O/2-O) don’t have antenna connector.

· Type of BS measurements:

· measurement done on one node e.g. RX-TX time difference measurement

· measurements done on two or more nodes and compared e.g. RTOA 

8.8.2.5
Others
	TDoc
	Title
	Source
	Type

	R4-1910924
	Discussion on PRS measurement without gaps and differential RSRP consideration for test cases
	MediaTek inc.
	discussion

	R4-1912362
	On UE-based positioning performance requirements
	Qualcomm Incorporated
	discussion


1. UE based positioning:
· Option 1: R4-1912362 (Qualcomm):

· RAN4 to define UE-based DL-only positioning performance requirements in terms of at least 2-D position error and max response time and the corresponding test case(s) in TS 38.133.
· Option 2: Nokia (R4-1912415)
· Wait for RAN2 progress before starting any work in RAN4
· Other options: 
Discussion:

Agreements:
2. Differential report:
· Option 1: R4-1910924 (Mediatek):

· PRS-RSRP differential reporting should be taken into consideration for future discussion on test cases
· Other options: 
Discussion:

Agreements:
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