3GPP TSG RAN WG4 meeting #93						              R4-1913265
Reno, Nevada, USA, November 18 - 22, 2019

Agenda Item: 9.8.2.1.3
Source: MediaTek
Title: Discussion on PRS RSRP measurement
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#92-bis meeting [1], there are no conclusions for the following topics:
· PRS-RSRP measurement period
· 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
· PRS-RSRP measurement accuracy
· 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
In this contribution, we provide our views on these topics.
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PRS-RSRP measurement period
We write “PRS-RSTD + PRS-RSRP measurement” for the scenario that PRS-RSRP is configured to be measured along with PRS RSTD using the same assistance data.
In our view, for PRS-RSTD, PRS-RSRP, and PRS-RSTD + PRS-RSRP measurement, the requirements on the following items can be the same
· number of cells (n) to measure per frequency layer
· total time (T) for UE to measure and report, given number of cells n, number of PRS occasions (k), and the periodicity of PRS (p)
Also, for PRS-RSTD + PRS-RSRP measurement, it is expected that the additional UE processing delay incurred by PRS-RSRP measurement is negligible.
However, we note that the major use case of PRS-RSRP is DL-AoD based positioning. In DL-AoD based positioning, a cell transmits PRS in a beam-sweeping manner, and the UE is expected to measure and report PRS-RSRP for multiple PRS beams from that cell. 
For DL-TDOA positioning, since such technique doesn’t need the information of PRS-RSRP differences between PRS beams, it may not be necessary that a cell transmits PRS in a beam-sweeping manner, especially in FR1.
Therefore, for test cases, the settings (namely, n, T, k, p listed above) should be different for stand-alone DL-TDOA positioning and stand-alone DL-AoD positioning. 
We have the following proposals:


Proposal 3: For test cases, the settings (n, T, k, p) listed in proposal 1 should be different for stand-alone DL-TDOA positioning and stand-alone DL-AoD positioning
Proposal 2: Comparing to PRS-RSTD reporting delay requirements, no extra reporting delay is required if PRS-RSRP is configured to be measured along with PRS RSTD using the same assistance data
Proposal 1: For PRS-RSTD, PRS-RSRP, and PRS-RSTD + PRS-RSRP measurement, the requirements on the following items can be the same
· number of cells (n) to measure per frequency layer
· total time (T) for UE to measure and report, given number of cells n, number of PRS occasions (k), and the periodicity of PRS (p)


PRS-RSRP measurement accuracy
We note that the DL-AoD based positioning works as follows (see Figure 1 for an illustration): 
Step 1: The network configures an UE to measure RSRP for several PRS resource sets
· Note: A PRS resource set is associated with a TRP
Step 2: Each TRP transmits PRS on time/frequency resources specified by PRS resources of a PRS resource set
· Note: A PRS resource is associated with a Tx beam and a PRS resource ID
Step 3: The UE measures PRS transmitted from TRPs and reports measurement results to the network
Step 4: The network estimates the AoDs based on the UE’s RSRP report
Step 5: The location server estimates the UE’s position by using the estimated AoDs

[image: ]
Figure 1: an illustration of DL-AoD positioning framework

[bookmark: _GoBack]Considering an UE and a TRP, the DL-AoD between the TRP and the UE can be derived from the difference of PRS-RSRPs measured from multiple PRS beams of the TRP. As shown in Figure 2, UE 1 (resp., UE 2) is able to measure PRS beams 1,2,3 (resp., beams 2,3,4) from the TRP. The PRS-RSRP difference between beams 1,2,3 (resp., 2,3,4) can be used to estimate the DL-AoD from the TRP to UE 1 (resp., UE 2). 
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  Figure 2: an illustration of PRS-RSRP measured from different beams of a TRP

From above we see that for DL-AoD positioning, we only need the information of PRS-RSRP difference between PRS beams for calculating the position of the UE.  Thus, we have the following proposalProposal 4: For PRS-RSRP, only relative RSRP accuracy requirement is needed


Conclusions
In this contribution, we have the following proposals:
Proposal 1: For PRS-RSTD, PRS-RSRP, and PRS-RSTD + PRS-RSRP measurement, the requirements on the following items can be the same
· number of cells (n) to measure per frequency layer
· total time (T) for UE to measure and report, given number of cells n, number of PRS occasions (k), and the periodicity of PRS (p)
Proposal 2: Comparing to PRS-RSTD reporting delay requirements, no extra reporting delay is required if PRS-RSRP is configured to be measured along with PRS RSTD using the same assistance data
Proposal 3: For test cases, the settings (n, T, k, p) listed in proposal 1 should be different for stand-alone DL-TDOA positioning and stand-alone DL-AoD positioning
Proposal 4: For PRS-RSRP, only relative RSRP accuracy requirement is needed.
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