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1 	Introduction
The work item of “NR positioning” was approved [1]. In the last RAN4 meeting, the overview of UE PRS RSTD requirements was discussed [2][3]. In this contribution we provide further considerations on open issues for DL PRS RSTD RRM requirements identified in [4]. 
2 PRS RSTD Measurement Applicability 
According to previous RAN1 agreement PRS based measurements including both PRS RSTD and PRS RSRP are applicable for both intra-frequency and inter-frequency in RRC CONNECTED. However, as how to define the intra/inter frequency PRS based measurements in RAN4 is still unclear in RAN4, we can conclude that:
Observation 1: Whether UE PRS based RSTD and RSRP measurements shall be applicable in intra or inter frequency   can be up to the definition of the measurement frequency layer in NR positioning.

Additionally, for other types of measurement (e.g. inter-RAT measurement) RAN1 agreed that it will be not supported in Rel16 WI.
	Agreements [R1#98b]:
RSTD measured between an E-UTRA cell and an NR cell is not supported in Rel-16


Thus, from RAN4 perspective, we can propose 
Proposal 1: No need to specify the requirements for the inter-RAT NR PRS RSTD measurement between E-UTRA and NR cells.
3 UE Capability
In NR Rel15 for UE the two basic types of measurement capability were defined in [5, TS38.133]:
· Number of frequency layers to be monitored
· Number of cells and SSBs in which UE can perform corresponding measurements (e.g. SS-RSRP)

	9.1.3.2 EN-DC: Maximum allowed layers for multiple monitoring
If a UE is configured with EN-DC operation, the UE shall be capable of monitoring at least:
- Depending on UE capability, 7 NR inter-frequency carriers configured by PScell, and
- Depending on UE capability, 7 NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA
PCell [15], and
- Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and
- Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15], and
- Depending on UE capability, 3 FDD UTRA carriers, and

- Depending on UE capability, 3 TDD UTRA carriers, and
- Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and
- Depending on UE capability, 1 E-UTRA FDD inter-frequency carrier for RSTD measurements configured via
LPP [22], and
- Depending on UE capability, 1 E-UTRA TDD inter-frequency carrier for RSTD measurements configured via
LPP [22]



3.1. Intra/Inter-frequency Measurement and Frequency Layers Definition  
For LTE, if the center frequency between the serving cell and the targeting cell is the same, the measurement can be viewed as intra-frequency measurement. Otherwise, it is viewed as the inter-frequency. Similarly, for NR Rel-15, a measurement is defined as a SSB-s based intra-frequency measurement provided that
· the center frequency of the SSB of the serving cell indicated for measurement and the center frequency of the SSB of the neighbor cell are the same,
· and the subcarrier spacing of the two SSB-s are also the same
However, for PRS measurements in NR, unlike either LTE or legacy NR measurements, it may utilize the different numerologies and configure the frequency location of PRS resource in a more flexible way. For examples, for NR PRS measurement:
· The BW and start point of PRS resource can be different for the different measurement TRBs with a same cell
· For RSTD, the reference cell may be different with the serving cell, which of PRS can be taken as the reference point to define intra and inter frequency measurement

Meanwhile, a precedent that is highly related to the concept of frequency layer is the frequency layer definition of CSI-RS for RRM:
	Agreement:
· From RAN1 perspective, frequency layer for CSI-RS mobility resources is measurement object (MO)
· All CSI-RS resources in a MO shall have the same SCS.
· From RAN1 perspective, CSI-RS resources in the same MO have the same center frequency of the CSI-RS resources.
· i.e. startPRB + floor(nrofPRBs/2) of each CSI-RS-CellMobility have the same value
· In the LS, also add “RAN1 also discussed other alternatives, which also had comparable number of supporting companies compared with the above:
· Alt 1: CSI-RS resources in the same MO have the same startPRB.
· Alt 2: All CSI-RS resources in a MO should be confined within maximum of 264 PRBs for a given SCS.
· i.e. maximum of (startPRB + nrofPRBs) – minimum of ( startPRB ) is smaller or equal to 264.”



Observation 2: In NR positioning measurement requirement, the definition of frequency layer for PRS measurement can be different that of SSB based measurements in NR, but consistent with that for L3 CSI-RS measurement. 
Thus we can propose that 
Proposal 2: Reuse CSI-RS based L3 measurements intra/inter-frequency measurement definition for NR PRS measurements.

At a same time, in RAN1#98bis meeting the following clarification on the PRS measurement frequency layer was agreed as:
	Agreement:
· 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




Therefore, in RAN4 when specifying UE capability like that of maximum number of legacy measurement frequency layer in NR, it is better to depend on the “positioning frequency layer” which is defined by RAN1.
Observation 3: If necessary, UE capability related to NR positioning measurement requirements in RAN4 RRM can also be defined by the number of “positioning frequency layer” measured beside the legacy measurement capability.


 
3.2. Number of Cells/TRPs 
Another fundamental requirement for UE capability defined in RAN4 is the minimum number of cells from which UE can perform DL RSTD measurement reliably. Generally, the requirements on the number of cells rely on UE hearability and is expected to be large enough to achieve accurate positioning. According to the simulation results proved in [6], we can propose that
Observation 4: The number of cells/TRPs which UE can perform the accurate DL PRS RSTD measurement can be [8]. 

4 Measurement Gap
Similarly, to other existing measurements in NR (e.g. SS-RSRP) [7], the inter-frequency/RAT RSTD measurements can be conducted during measurement gaps. In order to reduce UE implementation complexity, the single measurement gap pattern for both inter-frequency RSTD and other NR inter-frequency measurement is expected. 
Observation 5: A single measurement gap pattern for RSTD inter-frequency measurements and other existing NR inter-frequency measurements (e.g. SSB based RSRRP/RSRQ) is beneficial for UE implementation complexity.

Technically, one of critical considerations on the feasible gap pattern is the effective measurement length within a measurement gap. If the gap for RSTD reuses the existing ones for other NR measurement [5], the maximum gap length (MGL) will be 6ms as shown in Figure 1 below. 
Table 9.1.2-1: Gap Pattern Configurations [5,TS 38.133]
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160





Figure 1. Single gap pattern for RSTD and SSB measurement in NR
On the other hand, according to RAN1 status, the maximum number of symbols per DL PRS resource (currently 6 and FFS for 8 and 12) and number of resources per DL PRS Resource Set was not finalized. But it is most likely possible that the duration of a PRS resource can be long as about 12/14*32=27 slots. In other words, the denser PRS resource within a PRS periodicity is completely possible in case of the higher PRS repetition desired. With the existing gap pattern in which the maximum MGL is 6ms, a UE may make very limited RSTD measurements (e.g. <1) as shown in Table 1 below. 
	Agreement:[R1#97]
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
DL-PRS-ResourceBandwidth = (24, 28, 32, 36, 40, …, 268, 272)PRBs
Agreement:[R1#98b]
· 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
· The time duration spanned by one DL PRS Resource set containing repeated DL PRS Resources should not exceed DL-PRS-Periodicity 




Table 1. Possible PRS resource within 6ms gap (PRS_BW=24PRBs, SCS=15kHz)
	DL-PRS-ResourceRepetitionFactor
	1
	4
	16
	32

	NumSymbolPerPRS =2
	42
	10
	2
	1

	NumSymbolPerPRS =4
	21
	5
	1
	0

	NumSymbolPerPRS =6
	14
	3
	0
	0

	NumSymbolPerPRS =[12]
	7
	1
	0
	0



According the numeric results illustrated in the table above, the total available PRS resource within a gap can be very limited. For example, if PRS BW is 24PRBs in order to achieve the SINR detected is above [-13dB] the minimum repetition number is 16, the PRS resource number can be less than 1.

Observation 6: If the gap for PRS measurement shall reuse the existing one [5] for NR measurement (e.g. SSB), UE may not utilize any one intact PRS resource within a gap.

Furthermore, one of straight forward method to define these new necessary gap pattern for PRS RSTD measurement is simply extending the gap length (MGL) to the longer one which can contain more PRS resource.  Other alternative to address this issue is to configure the timing offsets of multiple PRS resources within a PRS periodicity differently. As a result, multiple PRS resources from multiple neighboring TRPs/gNBs can all be measured, without the need to further increase the measurement gap length. 

Proposal 3: Regarding to the limited PRS resource within a legacy gap [5], RAN4 shall discuss necessity and feasibility of new measurement gap patterns for PRS measurement.

It shall be also noted that if such new gap pattern is needed for NR PRS based measurements (e.g. PRS RSTD, PRS RSRP), it is better to enable UE to request such new gap pattern to the NRPP server since the related PRS configuration (e.g. the higher repetition factor and longer PRS duration) depends on NRPP server. 
Observation 7:  The message to request the new RSTD measurement gap from UE is beneficial to improve the utilization of measurement gap for both RSTD and other legacy NR inter-frequency measurements.

5 Measurement Reporting Delay
With respect to the reporting requirements for the OTDoA measurement in E-UTRA [8] below, the delay requirement of DL PRS RSTD will depend on number of factors which will be addressed below: DL PRS Ês/Iot, the number of positioning occasions and the number of consecutive subframes, periodicity of positioning occasions, measurement sampling rate, measurement bandwidth, beam management, and other network assistance information, etc. 
	8.1.2.5 E-UTRAN FDD Intra-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells, including the reference cell, on the same carrier frequency f1 as that of the reference cell within  ms as given below (see also Figure 8.1.2.5.1-1):

       ,
where

 is the total time for detecting and measuring at least n cells,

 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16],



 is the number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where  each PRS positioning occasion comprises of  (1≤≤6) consecutive downlink positioning subframes defined in TS 36.211 [16], and


 =  ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time.

Table 8.1.2.5.1-1: Number of PRS positioning occasions within 
	
Positioning subframe configuration period 
	
Number of PRS positioning occasions 

	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	16
	32

	>160 ms
	8
	16

	Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.
Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency f2, respectively. 




The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at least (n-1) neighbor cells within  provided:

-6 dB for all Frequency Bands for the reference cell,

-13 dB for all Frequency Bands for neighbour cell i,



 and   conditions apply for all subframes of at least  PRS positioning occasions,
PRP 1,2|dBm according to Annex B.2.5 for a corresponding Band


 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.



In E-UTRA, the requirements were differentiated regarding to the length of PRS periodicity in order to trade-off between the performance accuracy and delay. However, in current RAN1 agreements, more configurations for PRS periodicity were agreed. 
	Agreement: [R1#97]
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




This wider range of PRS periodicity may introduce more complicated configurations of PRS occasions. 
Observation 8: The more configuration on PRS periodicity and pattern shall be evaluated in RAN4 study.

Particularly from UE implementation perspective, when considering the measurement period, some complexity aspects should be accounted. Typically, there are several implementation aspects below which shall be taken count into:
a) RSTD measurements cannot be processed in real time, thus some limited buffering of data and correlation results is needed. 
b) Furthermore, as discussed in context of L1 measurement period for the RSTD, it should be set so that it allows UE to do the measurements and calculations also in serial manner, rather than requiring all the cells being processed simultaneously to alleviate the processing and memory consumption requirements. 
Therefore, if UE needs to be able to perform intra- and inter-frequency measurements at the same time, the processing complexity and memory consumption can easily become multiple of the number of layers to be considered, unless some limitations are set. Different approaches to alleviate the complexity concern can be considered, but it would appear to be most straight forward that the allowed L1 measurement period is multiplied by the number of layers that need to be measured. 

Observation 9: For NR RSTD measurement delay, the consideration with the UE complexity (e.g. limited buffer size) shall be taken. 

Proposal 4: The allowed RSTD measurement delay would be multiplied by the number of layers that need to be measured as defined for LTE RSTD measurement. 



Where in,  is the periodicity of DL PRS allocation in slots configured per DL PRS resource,

 is the number of PRS positioning resource for all cells (e.g. n=16 in []) to be detected and measured,

  is the measurement time for a single PRS positioning resource which includes the sampling time and the processing time.


More specially, both “M” and “”is are highly related to UE implementation, e.g. the length of PRS signal correlation window, which can be FFS.
6 Measurement Accuracy
DL PRS RSTD measurement accuracy requirements is one of the most important items for RRM performance requirements. The actual RSTD accuracy depends on multiple factors (incl. side conditions, measurement BW, PRS configuration etc.) and should be further studied using link-level simulations. 
Observation 10: The link level simulations are required to derive DL PRS RSTD measurement accuracy requirements.

Generally, the available PRS resource per RSTD measurement can be more than one. However, regarding to other possible case in which may be single PRS resource configured by NW. Thus, from RAN4 perspective, in principle RSTD measurement accuracy requirements shall consider using single measurement sample.
Proposal 5: For RRM requirements, only single PRS resource shall be used to define the minimum requirements. 

	R1 agreements: 
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



And according to RAN1 agreements above, no RX diversity shall be required and UE shall report a single RSTD value. Therefore, UE assumptions for RSTD reporting for 2RX/4RX case shall be discussed in RAN4. Different approaches can be considered and shall be decided in RAN4:
· Option 1: Define the requirements for the min RSTD among all RX chains (first arrival path)
· Option 2: Define the requirements under assumption of 1RX chain processing
Proposal 6: Further study the RX processing assumptions to define the min RSTD accuracy requirements

7 FR2 RX Beam Management
For NR positioning in FR2 analogue beamforming is applied which may affect the reporting delay. In case the DL PRS signals are QCL’ed with other reference signals (i.e. Type D QCL) then UE can potentially reuse RX beam selection for the PRS reception. In case UE does not have QCL related information, then additional RX beam refinement is required, and additional scaling factor need to be introduced. In addition, further discussion is needed for the cases when QCL information is provided but UE cannot perform RX beam refinement using the QCL’ed RS (e.g. in case SSB SINR is very low). Finally, RAN4 shall discuss whether separate requirements shall be defined for the case when QCL information is present and for the case when it is not provided. One possible approach is to focus on the worst case and define requirements under assumption of no QCL information.
	Agreement [R1#98]:
With regards to QCL relations beyond Type-D of a DL PRS resource, support one or more of the following options: 
· Option 1:  QCL-TypeC from an SSB from a TRP.
· Option 2:  QCL-TypeC from a DL PRS resource from a TRP.
· Option 3:  QCL-TypeA from a DL PRS resource from TRP.
· Option 4:  QCL-TypeC from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 5:  QCL-TypeA from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 6: No QCL relation beyond Type-D is supported.
NOTE:	
QCL-TypeA:	Doppler shift, Doppler spread, average delay, delay spread
QCL-TypeB:	Doppler shift, Doppler spread
QCL-TypeC:	Average delay, Doppler shift
QCL-TypeD:	Spatial Rx parameter



Observation 11: In case of non QCL information, the measurement time for PRS RSTD in FR2 may need to be extended to take into account RX beam sweeping scaling factor.

Accordingly we can propose:
Proposal 7: FR2 PRS RSTD requirements can be defined under assumptions that no QCL information is provided.


8 Other Assistance Information
In LTE, the network will provide UEs with the assistance data to facilitate cell detection, i.e. for each neighbor cell to be measured the UE should be able to find out the PRS pattern, PRS sequence, approximate search window, etc. 
	“the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in 3GPP TS 36.355 [24], is delivered to the physical layer of the UE.”



Up to now there is not final agreements on the exact indication for this assistance information in RAN1. 
	Agreement:[R1#98]
For providing an indication of when the DL PRSs are expected to arrive in time at the UE, at least one of the following options is supported: 
· Option 1:  Provide an expected RSTD value together with uncertainty (search window) to the UE for the TRPs in the assistance data (analogous to LTE).
· Option 2: Provide a TRP transmission time difference (e.g., time offset between SFN#0, subframe offset, slot-, symbol-, sub-symbol-,  ns-offset, etc.) and expected propagation delay difference together with uncertainty (search window) to the UE for the TRPs in the assistance data. 
· A search window may be needed for both, TRP transmission time difference and propagation time difference.
· Sub-SFN granularity (e.g, subframe offset, slot-, symbol-, sub-symbol-, ns-offset) may be obtained from the DL-PRS configuration information once time offset between SFN#0 is provided to the UE.
[R1#98bis]
Agreement:
● 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.


However these indication are very necessary for physical layer measurement indeed. For an instance, it can speed up the positioning processing and improve the accuracy. And as a result, when defining the measurement requirements for positioning based on PRS, only the PRS measurement time was taken count into but not the neighbor cells detection time. 
Observation 12: With the assistant indication on the neighbor cells timing offset, the measurement delay for RSTD can skip the time for the cell detection on the neighbor cells.
Additionally, in order to guarantee the acceptable performance, the indication on the time offset of the neighbor cells shall be precise in terms of range and granularity. 
Observation 13: The range and resolution of indication on the time offset of the neighbor cells shall be studied.

9 Measurement Report Resolution and Range
Particularly in E-UTRA, RSTD accuracy and reporting resolution is based on the basic time unit (Ts = 32.5 ns). In NR the multiple numerologies were introduced, Ts is defined as the reference time unit for the reference numerology only. 
In FR1 and FR2, the maximum system BW is 100 MHz and 400MHz respectively. For accurate positioning, the error due to reporting granularity should be much less than resolution due to PRS BW, i.e. 10ns in FR1 and 2.5ns in FR2. The reporting granularity which is 10 times less than bandwidth resolution (i.e. 1ns and 0.25ns respectively) is a reasonable assumption for NR positioning to avoid degradation due to granularity error. In NR specification, unless otherwise noted, the size of various fields in the time domain is expressed in time units , where  and  = 4096, i.e. .
The DL PRS bandwidth is expected to be configurable up to max channel bandwidth. Therefore, the minimum reporting granularity should be a fraction of /2 and it should be scaled inversely proportionally to the DL PRS bandwidth used by UE for DL PRS processing. Finally, we get the following expression to determine the granularity of RSTD reporting:

Proposal 8: RSTD reporting granularity can be determined by equation 
Where  - 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.

For RSTD reporting range, from UE perspective naturally the final received time difference will depend on the maximum ISD under the acceptable sensitivity. Regarding to the same cell coverage for both NR and LTE (e.g. 100km) and same SINR side condition (e.g. -13dB [6]), we believe that RSTD reporting range for NR shall be same as that of LTE in terms of absolute time. 
Observation 14: RSTD reporting range for NR positioning can be same as that of LTE in term of absolute time. 
10 Conclusion
In this contribution, some considerations on NR PRS RSTD measurement requirements are provided and the following observations and proposals can be drawn: 
[bookmark: _GoBack]
Observation 1: Whether UE PRS based RSTD and RSRP measurements shall be applicable in intra or inter frequency   can be up to the definition of the measurement frequency layer in NR positioning.
Proposal 1: No need to specify the requirements for the inter-RAT NR PRS RSTD measurement between E-UTRA and NR cells.
Observation 2: In NR positioning measurement requirement, the definition of frequency layer for PRS measurement can be different that of SSB based measurements in NR, but consistent with that for L3 CSI-RS measurement. 
Proposal 2: Reuse CSI-RS based L3 measurements intra/inter-frequency measurement definition for NR PRS measurements.
Observation 3: If necessary, UE capability related to NR positioning measurement requirements in RAN4 RRM can also be defined by the number of “positioning frequency layer” measured beside the legacy measurement capability.
Observation 4: The number of cells/TRPs which UE can perform the accurate DL PRS RSTD measurement can be [8]. 
Observation 5: A single measurement gap pattern for RSTD inter-frequency measurements and other existing NR inter-frequency measurements (e.g. SSB based RSRRP/RSRQ) is beneficial for UE implementation complexity.
Observation 6: If the gap for PRS measurement shall reuse the existing one [5, TS38.133] for NR measurement (e.g. SSB), UE may not utilize any one intact PRS resource within a gap.
Proposal 3: Regarding to the limited PRS resource within a legacy gap [5], RAN4 shall discuss necessity and feasibility of new measurement gap patterns for PRS measurement.
Observation 7:  The message to request the new RSTD measurement gap from UE is beneficial to improve the utilization of measurement gap for both RSTD and other legacy NR inter-frequency measurements.
Observation 8: The more configuration on PRS periodicity and pattern shall be evaluated in RAN4 study.
Observation 9: For NR RSTD measurement delay, the consideration with the UE complexity (e.g. limited buffer size) shall be taken.
Proposal 4: The allowed RSTD measurement delay would be multiplied by the number of layers that need to be measured as defined for LTE RSTD measurement. 



Where in,  is the periodicity of DL PRS allocation in slots configured per DL PRS resource,

 is the number of PRS positioning resource for all cells (e.g. n=16 in []) to be detected and measured,

  is the measurement time for a single PRS positioning resource which includes the sampling time and the processing time.
Observation 10: The link level simulations are required to derive DL PRS RSTD measurement accuracy requirements.
Proposal 5: For RRM requirements, only single PRS resource shall be used to define the minimum requirements.
Proposal 6: Further study the RX processing assumptions to define the min RSTD accuracy requirements
Observation 11: In case of non QCL information, the measurement time for PRS RSTD in FR2 may need to be extended to take into account RX beam sweeping scaling factor.
Proposal 7: FR2 PRS RSTD requirements can be defined under assumptions that no QCL information is provided.
Observation 12: With the assistant indication on the neighbor cells timing offset, the measurement delay for RSTD can skip the time for the cell detection on the neighbor cells.
Observation 13: The range and resolution of indication on the time offset of the neighbor cells shall be studied.
Proposal 8: RSTD reporting granularity can be determined by equation 
Where  - 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.
Observation 14: RSTD reporting range for NR positioning can be same as that of LTE in term of absolute time. 
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