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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
To specify RSTD/RSRP requirements in NR and the corresponding side conditions, RAN4 needs to conduct system- and link-level simulation studies.
The following scenarios have been assumed in RAN1 during the positioning SI and WI and are to be also considered by RAN4:
· Scenario 1: Indoor Office for FR1 and FR2 (Open office and Mixed Office)
· Scenario 2: UMi street canyon for FR1 and FR2 (ISD 200m)
· Scenario 3: UMa (ISD 500m, TBD: ISD > 500m) for FR1 only (Macro cell only deployment scenario)
The agreed simulation settings are given in [1]. 

In this contribution, we provide our system level simulation results. Based on the simulation results, we propose the SINR threshold requiring that the UE should measure and report RSTD/RSRP for a cell with SINR greater than the SINR threshold. 

PRS Related Settings
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The settings regarding PRS transmission are given in the following table:
	comb structure
	All cells are transmitting comb-2 PRS, or all cells are transmitting comb-4 PRS

	Symbol duration
	One OFDM symbol only

	PRS muting
	No

	PRS power boosting
	Yes



We not that in RAN1#97 meeting, it has been agreed that DL PRS Resource comb-N value is configurable from the set {2, 4, 6} (see Appendix 2 for a summary of RAN1 agreements on DL PRS). In this contribution, we consider comb-2 and comb-4 PRS for worst case SINR distribution.
Setting symbol duration to be one OFDM symbol means that we do not consider UE suppressing noise by time-domain interpolation over multiple OFDM symbols. Since we assume no PRS muting, all cells are transmitting PRS at the same time (worst case for interference). By allowing PRS power boosting, we have Es(comb-4 PRS) = Es(comb-2 PRS) + 3dB, where Es is the PRS signal power per RE.
Simulation Results
In Figure 1, we show SINR distribution for best 6 cells for the scenario UMa with BW = 5MHz, SCS = 15kHz, all outdoor UEs, and comb-4 PRS. Note that for each UE, the best 6 cells are selected such that they are at different sites (locations). 
[image: ]
Figure 1: SINR distribution for best 6 cells for the scenario that UMa with BW = 5MHz, SCS = 15kHz, all outdoor UEs, and comb-4 PRS:
From Figure 1 we can see that if all UEs are able to measure PRS with Es/Iot >= -5.73 dB, then 80% of UEs can report 4 PRS-RSTDs and 5 PRS-RSRPs derived from the 5 best cells to the network. For this scenario, we call -5.73 dB the SINR point for 80% UEs to include the best 5 cells, denoted by SINR(80% UE, 5) = -5.73 dB. 
The SINR distributions are given in Appendix 1. In the following we provide tables of such SINR points for all scenarios. 
Simulation Results for comb-4 PRS
For comb-4 PRS, tables of SINR(80% UE, k) and SINR(95% UE, k) with k = 5,6 are given blow:
	Scenario
	fc, BW, SCS 
	SINR(80% UE, 5)
	SINR(95% UE, 5)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	-5.73 dB
	-8.63 dB

	
	2GHz, 50MHz, 15kHz
	-5.73 dB
	-8.63 dB

	
	4GHz, 100MHz, 30kHz
	-5.96 dB
	-8.96 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	-6.02 dB
	-8.7 dB

	
	2GHz, 50MHz, 15kHz
	-7.3 dB
	-10.13 dB

	
	4GHz, 100MHz, 30kHz
	-9.37 dB
	-13.07 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	-5.89 dB
	-9.29 dB

	
	2GHz, 50MHz, 15kHz
	-5.89 dB
	-9.29 dB

	
	4GHz, 100MHz, 30kHz
	-5.89 dB
	-8.89 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-10.37 dB
	-13.67 dB

	
	30GHz, 400MHz, 120kHz
	-13.73 dB
	-16.73 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	-4.8 dB
	-7.3 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-5.1 dB
	-6.7 dB

	
	30GHz, 400MHz, 120kHz
	-5.1 dB
	-6.7 dB


Table 1: SINR points for 80% and 95% UEs to include the best 5 cells with comb-4 PRS


	Scenario
	fc, BW, SCS 
	SINR(80% UE, 6)
	SINR(95% UE, 6)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	-8.47 dB
	-11.48 dB

	
	2GHz, 50MHz, 15kHz
	-8.47 dB
	-11.48 dB

	
	4GHz, 100MHz, 30kHz
	-8.28 dB
	-11.59 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	-8.7 dB
	-11.48 dB

	
	2GHz, 50MHz, 15kHz
	-9.58 dB
	-12.78 dB

	
	4GHz, 100MHz, 30kHz
	-11.94 dB
	-15.64 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	-9.01 dB
	-12.62 dB

	
	2GHz, 50MHz, 15kHz
	-9.01 dB
	-12.62 dB

	
	4GHz, 100MHz, 30kHz
	-9.21 dB
	-12.91 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-13.59 dB
	-17.89 dB

	
	30GHz, 400MHz, 120kHz
	-16.27 dB
	-19.67 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	-8.56 dB
	-12.28 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-7.17 dB
	-9.37 dB

	
	30GHz, 400MHz, 120kHz
	-7.17 dB
	-9.37 dB


Table 2: SINR points for 80% and 95% UEs to include the best 6 cells with comb-4 PRS

In the following, for comb-4 PRS, we show the table SINR(100% UE, 1):
	Scenario
	fc, BW, SCS 
	SINR(100% UE, 1)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	0.1 dB

	
	2GHz, 50MHz, 15kHz
	0.1 dB

	
	4GHz, 100MHz, 30kHz
	0.95 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	0.1 dB

	
	2GHz, 50MHz, 15kHz
	-0.02 dB

	
	4GHz, 100MHz, 30kHz
	-3.02 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	1.45 dB

	
	2GHz, 50MHz, 15kHz
	1.45 dB

	
	4GHz, 100MHz, 30kHz
	-3.06 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-1.76 dB

	
	30GHz, 400MHz, 120kHz
	-5.9 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	0.38 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-1.92 dB

	
	30GHz, 400MHz, 120kHz
	-2.07 dB


Table 3: SINR points for 100% UEs to include the best 1 cell with comb-4 PRS

From above simulation results, we have the following observations:
Observation 1: For neighbour cells, if the SINR threshold is set to be -13 dB, then for comb-4 PRS
· For all scenario (except UMi FR2 400MHz), 80% UE may include best 5 cells
· For all scenario (except UMi FR2), 95% UE may include best 5 cells
· For all scenario (except UMi FR2), 80% UE may include best 6 cells

Observation 2: For the reference cell, if the SINR threshold is set to be -6 dB, then for comb-4 PRS
· For all scenario, 100% UE may include the best cell

Simulation Results for comb-2 PRS
For comb-2 PRS, tables of SINR(80% UE, k) and SINR(95% UE, k) with k =4,5 are given blow:
	Scenario
	fc, BW, SCS 
	SINR(80% UE, 4)
	SINR(95% UE, 4)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	-12.32 dB
	-16.42 dB

	
	2GHz, 50MHz, 15kHz
	-12.32 dB
	-16.42 dB

	
	4GHz, 100MHz, 30kHz
	-12.47 dB
	-17.37 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	-12.32 dB
	-16.42 dB

	
	2GHz, 50MHz, 15kHz
	-12.32 dB
	-16.42 dB

	
	4GHz, 100MHz, 30kHz
	-13.08 dB
	-17.38 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	-12.07 dB
	-17.47 dB

	
	2GHz, 50MHz, 15kHz
	-12.07 dB
	-17.47 dB

	
	4GHz, 100MHz, 30kHz
	-13.26 dB
	-18.66 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-15.04 dB
	-20.34 dB

	
	30GHz, 400MHz, 120kHz
	-16.6 dB
	-21.4 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	-14.79 dB
	-17.49 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-13.4 dB
	-17.6 dB

	
	30GHz, 400MHz, 120kHz
	-13.4 dB
	-17.6 dB


Table 4: SINR points for 80% and 95% UEs to include the best 4 cells with comb-2 PRS

	Scenario
	fc, BW, SCS 
	SINR(80% UE, 5)
	SINR(95% UE, 5)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	-15.22 dB
	-20.62 dB

	
	2GHz, 50MHz, 15kHz
	-15.22 dB
	-20.62 dB

	
	4GHz, 100MHz, 30kHz
	-15.27 dB
	-21.47 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	-15.22 dB
	-20.62 dB

	
	2GHz, 50MHz, 15kHz
	-15.22 dB
	-20.62 dB

	
	4GHz, 100MHz, 30kHz
	-15.77 dB
	-22.27 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	-15.24 dB
	-20.64 dB

	
	2GHz, 50MHz, 15kHz
	-15.24 dB
	-20.64 dB

	
	4GHz, 100MHz, 30kHz
	-15.64 dB
	-21.24 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-18.51 dB
	-23.61 dB

	
	30GHz, 400MHz, 120kHz
	-19.71 dB
	-24.31 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	-17.56 dB
	-20.76 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-15.67 dB
	-19.47 dB

	
	30GHz, 400MHz, 120kHz
	-15.77 dB
	-19.37 dB


Table 5: SINR points for 80% and 95% UEs to include the best 5 cells with comb-2 PRS

In the following, for comb-2 PRS, we show the table SINR(100% UE, 1):
	Scenario
	fc, BW, SCS 
	SINR(100% UE, 1)

	UMa
All outdoor UE 
	2GHz, 5MHz, 15kHz
	-2.26 dB

	
	2GHz, 50MHz, 15kHz
	-2.26 dB

	
	4GHz, 100MHz, 30kHz
	-2.24 dB

	UMa
All indoor UE
	2GHz, 5MHz, 15kHz
	-2.29 dB

	
	2GHz, 50MHz, 15kHz
	-2.56 dB

	
	4GHz, 100MHz, 30kHz
	-5.25 dB

	UMi, FR1
	2GHz, 5MHz, 15kHz
	-2.8 dB

	
	2GHz, 50MHz, 15kHz
	-2.8 dB

	
	4GHz, 100MHz, 30kHz
	-2.27 dB

	UMi, FR2
	30GHz, 100MHz, 120kHz
	-5.76 dB

	
	30GHz, 400MHz, 120kHz
	-8.7 dB

	Office, FR1
	4GHz, 100MHz, 30kHz
	-5.89 dB

	Office, FR2
	30GHz, 100MHz, 120kHz
	-5.8 dB

	
	30GHz, 400MHz, 120kHz
	-5.8 dB


Table 6: SINR points for 100% UEs to include the best 1 cell with comb-2 PRS
From above simulation results, we have the following observations:Observation 3: If the target is to set SINR threshold such that 80% UE may include best 5 cells for comb-2 PRS, then the SINR threshold would be -20 dB. Thus, considering the neighbour cells, the cost is too high to set core requirement based on comb-2 PRS

Observation 4: For the reference cell, if the SINR threshold is set to be -6 dB, then for comb-2 PRS
· For all scenario (except UMi FR2 400 MHz) , 100% UE may include the best cell



In view of observations 1 and 3, we have the following proposal:Proposal 1: Set SINR threshold = -13 dB for neighbour cells, i.e., the UE may be required to measure and report RSTD and/or RSRP for a neighbour cell provided that Es/Iot >= -13 dB

In LTE, the reference cell of a UE is configured by the network. We note that in agreements of RAN1#96b, the UE may determine the reference cell by itself (see Appendix 2 for a summary of RAN1 agreements on UE measurements). As such, in NR, the cell with highest SINR has high probability to be the reference cell for the UE. In view of observation 2 and 4, we then have the following proposal:Proposal 2: Set SINR threshold = -6 dB for the reference cell, i.e., the UE is required to measure and report RSTD and/or RSRP for the reference cell configured by the network provided that Es/Iot >= -6 dB



Conclusions
The observations and proposals are summarized below:
Observation 1: For neighbour cells, if the SINR threshold is set to be -13 dB, then for comb-4 PRS
· For all scenario (except UMi FR2 400MHz), 80% UE may include best 5 cells
· For all scenario (except UMi FR2), 95% UE may include best 5 cells
· For all scenario (except UMi FR2), 80% UE may include best 6 cells
Observation 2: For the reference cell, if the SINR threshold is set to be -6 dB, then for comb-4 PRS
· For all scenario, 100% UE may include the best cell
Observation 3: If the target is to set SINR threshold such that 80% UE may include best 5 cells for comb-2 PRS, then the SINR threshold would be -20 dB. Thus, considering the neighbour cells, the cost is too high to set core requirement based on comb-2 PRS

Proposal 1: Set SINR threshold = -13 dB for neighbour cells, i.e., the UE is required to measure and report RSTD and/or RSRP for a neighbour cell provided that Es/Iot >= -13 dB
Proposal 2: Set SINR threshold = -6 dB for the reference cell, i.e., the UE is required to measure and report RSTD and/or RSRP for the reference cell configured by the network provided that Es/Iot >= -6 dB
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Appendix 1: SINR distributions of best 6 cells
Comb-4 PRS
With comb-4 PRS, in the following we show SINR distributions of best 6 cells for UMa, UMi, and indoor office with selected settings on fc, BW, and SCS.
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Comb-2 PRS
With comb-2 PRS, in the following we show SINR distributions of best 6 cells for UMa, UMi, and indoor office with selected settings on fc, BW, and SCS.
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Appendix 2: RAN1 agreements on DL PRS and UE measurements
RAN1 agreements on DL PRS and UE measurements are captured below.
-----------------------------RAN1#96b---------------------------------------------------------
Agreement:
· A DL PRS Resource Set is defined as a set of DL PRS Resources, where each DL PRS Resource has a DL PRS Resource ID
· The DL PRS Resources in a DL PRS Resource set are associated with the same TRP
· A DL PRS Resource ID in a DL PRS Resource set is associated with a single beam transmitted from a single TRP (A TRP may transmit one or more beams)
· Note: This does not have any implications on whether the TRPs and beams from which signals are transmitted are known to the UE. 

Agreement:
· DL PRS sequence is generated using a Gold sequence generator as defined in TS 38.211 Section 5.2.1
· FFS: cinit value for DL PRS
· QPSK modulation is used for the DL PRS signal transmitted using CP-OFDM
· FFS: Whether a DL PRS sequence generated using a different mechanism is also specified

Agreement:
Comb-N resource element pattern per DL PRS Resource is supported to map DL PRS sequence to resource elements in frequency domain
· Comb-N pattern can shift in frequency domain across symbols within DL PRS Resource
· FFS values for N. The potential values for down-selection are provided in the set {1,2,3,4,6,8,12}
· FFS relationship between N and number of symbols per DL PRS Resource 
· FFS support of staggered and non-staggered patterns and exact definition of staggered pattern

Agreement:
DL PRS configuration including DL PRS transmission schedule is to be indicated to the UE for DL PRS positioning measurements
· The UE is not expected to perform any blind detection of DL PRS configurations

Agreement:
Number of DL PRS Sequence IDs is at least 4096

Agreement:
Support of numerologies (CP length and sub-carrier spacing) for the DL PRS is the same as for data transmissions in Rel-15. 

Agreement:
DL PRS muting is supported. The UE is expected to be indicated when the DL PRS is muted.

Agreement:
Intra-frequency and inter-frequency DL RSTD measurements (currently supported to be based at least on DL PRS) are supported in RRC_CONNECTED mode 

Agreement:
At least intra-frequency DL PRS-RSRP measurements are supported in RRC_CONNECTED mode
· FFS: Inter-frequency DL PRS-RSRP measurements in RRC_CONNECTED mode

Agreement:
· The network can indicate one or more of the following for the UE to use to determine a reference (reference time based on the DL PRS Resource ID(s)) for DL RSTD measurements. 
· A DL PRS Resource ID 
· A subset of DL PRS Resource IDs from a single DL PRS Resource set
· A DL PRS Resource set
Agreement:
· The UE may use different DL PRS Resource ID(s) (with the condition that the multiple DL PRS Resource IDs belong to a single DL PRS Resource set) or a different DL PRS Resource set for determining the reference for the RSTD measurement, and if it chooses to do so, it should report the DL PRS Resource ID(s) and/or the information on the DL PRS Resource set used to determine the reference

-----------------------------RAN1#97---------------------------------------------------------
Agreement:
DL PRS Resource is described by at least the following parameters
· DL PRS Resource ID (previously agreed)
· Sequence ID (previously agreed)
· Comb Size-N
· RE Offset in frequency domain
· FFS whether this offset is a single value or multiple values
· Starting slot and symbol of DL PRS Resource
· FFS whether it can be represented by time offset with respect to some reference
· Number of symbols per DL PRS Resource (Duration of DL PRS Resource)
· Quasi-colocation information (QCL with other DL reference signals)
· FFS QCL type and source reference signals
· FFS: Number of Tx Ports
· FFS: Power offset b/w DL PRS and SSB
· FFS: Transmission bandwidth and starting PRB with respect to Point A
· FFS: Numerology
Note: RAN1 to discuss further whether some of the above parameters belong to Resource Set configuration and are applied to all Resources within a Resource Set or not.

Agreement:
· Number of symbols for DL PRS Resource is configurable from the following set {2, 4, 6}
· FFS: Inclusion of other values in the set including values in {1, 3, 8, 12}
· DL PRS Resource comb-N value is configurable from the set {2, 4, 6}
· FFS: Inclusion of other values in the set including values in {1, 8, 12}
· Note: The dependence between the number of symbols and the comb size should be considered when considering the inclusion of additional values in the sets for these parameters

Agreement:
RAN1 to select one of the following alternatives for periodic DL PRS Resource Allocation at RAN1#98:
· Alt.1 - Periodicity of DL PRS Resource is configured at DL PRS Resource Set level
· Common period is used for DL PRS resources within a DL PRS Resource Set
· Alt.2 - Periodicity of DL PRS Resource is configured at DL PRS Resource level
· Different periods can be used for DL PRS resources within a DL PRS Resource Set

Agreement:
DL PRS occasion is one instance of periodically repeated time windows (consecutive slot(s)) where DL PRS is expected to be transmitted
· FFS: If this definition is introduced for muting or DL PRS resource allocation or both

Agreement:
· For FR1, the reference point of the RSTD measurement is the Rx antenna connector of the UE
· For FR2, RAN1 has considered the following options as the reference point of the RSTD measurement. The final decision is up to RAN4 on how to define the reference point of the RSTD measurement. 
· Option 1: the combined signal from antenna elements corresponding to a given receiver
· Option 2: the Rx antenna of the UE

Agreement:
DL PRS-RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements of the antenna port that carry a DL PRS resource configured for RSRP measurements within the considered measurement frequency bandwidth
· FFS: DL PRS-RSRP for 2 ports, if 2 port transmission of a DL PRS is agreed.

Agreement:
Select one (or more) of the following options for the definition of the RSTD
· Option 1: RSTD is defined as the time difference with respect to the subframe timings associated with the different TPs;
· Option 2: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resource sets of different TPs
· Option 3: RSTD is defined as the time difference with respect to the timings associated with the DL PRS resources of different TPs
· Note: Definition of the RSTD applies at least to the RSTD measurements obtained from DL PRS. It does not preclude the RSTD obtained from other DL RS.

Agreement:
· For FR1, the reference point for the DL PRS-RSRP is the Rx antenna connector of the UE;
· For FR2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch
Agreement:
When receiver diversity is in use by the UE to obtain the DL PRS-RSRP measurement, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches

Agreement:
Support inter-frequency DL PRS-RSRP measurements for NR positioning in Rel-16 when the UE is in RRC_CONNECTED state.

Agreement:
UE can be indicated to report the DL PRS Resource ID(s) or the DL PRS Resource set ID(s) associated with the DL PRS Resource ID(s) or the DL PRS Resource set(s), which are used in determining the UE measurements (DL RSTD, UE Tx-Rx time difference, DL PRS-RSRP) in UE measurement reporting.

-----------------------------RAN1#98---------------------------------------------------------
Agreement:
The following parameters describing a DL PRS Resource are defined:
· Bandwidth of DL PRS Resource 
· FFS granularity of bandwidth configuration which is to be down-selected at the next meeting among the following options:
· Option 1. One PRB
· Option 2. Four PRBs
· Option 3. RBG granularity
· Option 4. One of values configurable from the set 24, 48, 96 192, 264 PRBs
· Option 5: Option 2, 3 or 4 combined with a possibility to blank PRBs at the band edges
· Option 6: Option 2, 3 or 4 combined with the maximum PRBs per carrier bandwidth
· Start PRB of DL PRS Resource is defined relative to Point A
· A single Point A for DL PRS resource allocation is provided per frequency layer. 
· UE can be configured with one or multiple frequency layers
· FFS amount of frequency layers for NR Positioning supported by UE, which is up to UE capability
· All DL PRS Resources belonging to the same DL PRS Resource Set have common Point A
· FFS whether additional constraints such as start PRB and center frequency of the bandwidth for the PRS resources are the same within a frequency layer. Resolve FFS at the next meeting.

Agreement:
· Periodicity of DL PRS allocation is configured per DL PRS Resource Set
· i.e. all DL PRS Resources of a given set have the same periodicity
· Multiple DL PRS Resource Sets can be configured per TRP
· FFS how many DL PRS Resources Sets can be configured per TRP
· The following periodicity values for periodicity of DL PRS allocation are supported
· P = {4, 8, 16, 32, 64, 5, 10, 20, 40, 80, 160, 320, 640, 1280, 2560, 5120, 10240, 20480} slots
· 20480 is not supported for an SCS of 15 kHz
· FFS: Further restrictions on values applicable to different SCS

Agreement:
A single SCS and CP type are configured for  
· Alt. 1: A DL PRS resource set
· Alt. 2: A frequency layer

Agreement:
  is a function of PRS sequence ID, slot index and symbol index
· FFS: Other parameters and initialization details until RAN1#98bis 

Agreement:
· The RE pattern of a DL PRS resource is configured with an RE Offset in frequency domain for the first symbol in an DL PRS resource
· The relative RE offsets of following symbols are defined relative to the RE Offset in frequency domain of the first symbol in the DL PRS resource
· A relative RE offset of each of the following symbols is derived from the configured number of symbols for an DL PRS resource, the comb size for the DL PRS resource and the DL PRS symbol index within the DL PRS resource

Agreement:
· RSTD is defined as the time difference with respect to the received DL subframe timings associated with the different TRPs (Option 1 from agreement made in RAN1#97)
· Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
· At least the PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in RSTD measurements can be configured for reporting in the measurement report.

Conclusion:
How to determine the RSTD measurement and UE Rx-Tx time difference measurements that are reported when receiver diversity is used by the UE is up to UE implementation and is not specified by measurement definition.

Agreement:
· UE Rx-Tx time difference is defined with respect to the Rx and Tx subframe timing associated with the TRP
· Multiple DL PRS resources can be used to determine the received DL subframe timing of the first arrival path of the TRP. 
· At least the PRS resource ID(s) or PRS resource set ID(s) used for determining the timing of each TRP in the UE Rx-Tx time difference measurements can be configured for reporting in the measurement report.

Agreement:
For FR1, 
· The reference point for Rx time in the definition of the UE Rx-Tx time difference is the Rx antenna connector of the UE. 
· The reference point for Tx time in the definition of the UE Rx-Tx time difference is the Tx antenna connector of the UE
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