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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#93 meeting, for PRS-RSRP measurement we have the following agreement which applies to all core requirements:

· Core requirements shall be applicable for:
· All PRS BW.
· All comb patterns.
· All repetition factors.
In this contribution, we provide our views on these topics: 
· PRS-RSRP accuracy measurement 
· Absolute PRS-RSRP report mapping table
· [bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Differential PRS-RSRP report mapping table

PRS-RSRP accuracy requirements  
We note that
· Main use case of PRS-RSRP measurement is for DL-AoD positioning
· In DL-AoD positioning, the focus should be on relative PRS-RSRP accuracy since the AoD estimation is done by making use of the difference between PRS-RSRPs of PRS beams from a TRP
· In multi-RTT and DL-TDOA, the role of PRS-RSRP measurement is a weighting factor on UE Rx-Tx time difference or RSTD measurement. 
Base on above observations, we have the following proposals:Proposal 3: For PRS-RSRP relative accuracy requirements, the Es/Iot side conditions should not be defined for reference cell and neighbour cell, instead, the side conditions should be defined for two PRS resources associated with the same TRP
Proposal 2: RAN4 to define relative accuracy requirements for PRS-RSRP 
Proposal 1: No need to define absolute PRS-RSRP accuracy requirements


In addition, we note that 
· DL-AoD positioning is mostly likely to be used for indoor office scenario since it requires high LOS probability
· Side conditions for RSTD measurement is set mainly by considering UMa and UMi scenario
Therefore, for PRS-RSRP measurement, it is not reasonable to reuse the side condition for neighbour cell in RSTD measurement. If side condition of the PRS-RSRP relative accuracy requirement is set to be Es/Iot  dB, then it is expected that accuracy range would be large and hence the requirement would be less meaningful (see our companion distribution [1]). Based on above observations, we propose the following side conditions for defining relative accuracy PRS-RSRP requirements:Proposal 4: RAN4 to define relative accuracy requirements for PRS-RSRP with the side condition that Es/Iot  dB for two PRS resources associated with the same TRP


Absolute PRS-RSRP report mapping table
In RAN4#93 WF [2], we have the following agreement:
· Maximum value of PRS-RSRP report mapping:
· Reuse the maximum valid value of the existing SS-RSRP report mapping (-44 dBm)
· Minimum value of PRS-RSRP report mapping:
· Investigate if the minimum value needs to be lower than the minimum value of the existing SS-RSRP report mapping
· Resolution of PRS-RSRP report mapping:
· Reuse the resolution of the existing SS-RSRP report mapping  (1 dB)
In the WF of RAN4#94e [3], we have the following progress:
· Min PRS-RSRP value in report mapping table:
· Option 1: -140 dBm
· Option 2: -156 dBm
We’ve conducted SLS simulation for various scenarios to check the minimum value of PRS-RSRP for the best 6 cells (refer to [4] for simulation setting). It is found that the PRS-RSRPs for the 6 best cell is above -140 dbm for 100%UEs. The PRS-RSRP distribution for two selected scenarios are shown below (the PRS configuration is comb-4 PRS and no PRS muting):
[image: ] [image: ]
Figure 1: The PRS-RSRP distribution for two selected scenarios

Therefore, for the minimum value of PRS-RSRP reporting, we have the following proposal:Proposal 5: The minimum value of SS-RSRP reporting table, namely -140 dBm, can be reused for PRS-RSRP reporting


Differential PRS-RSRP report mapping table
In RAN2 CR on TS 37.355 [5], the concept of differential PRS-RSRP reporting is agreed and RAN2 is waiting for RAN4’s input on the range and granularity of differential PRS-RSRP reporting. The related part in TS 37.355 is captured below:
[image: ]

In TS 38.133, differential SS-RSRP report mapping table is designed with 30 dB as maximum differential range and 2dB as step size. A natural question is whether the table can be also used for PRS-RSRP differential reporting.
In the following we show our simulation results:
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Figure 3: DL-AoD positioning performance with PRS-RSRP differential reporting
From the simulation results, it can be observed that there is almost no performance drop by using step size 2dB and max differential range 30dB. Furthermore, if the reporting of (-140…-44)  in steps of 1 dB can be replaced by (0..30) in steps of 2dB, we can save 3bits (= 7 - 4) in each reported beam, which is an reduction of 42% reporting overhead. It is in general RAN2’s hope that we have a smaller range for differential reports.
Therefore, we have the following proposal:Proposal 6: Reuse SS-RSRP differential reporting design for PRS-RSRP differential report, i.e., 30dB as maximum range and 2dB as step size



Conclusions
In this contribution, we have the following proposals:
Proposal 1: No need to define absolute PRS-RSRP accuracy requirements
Proposal 2: RAN4 to define relative accuracy requirements for PRS-RSRP 
Proposal 3: For PRS-RSRP relative accuracy requirements, the Es/Iot side conditions should not be defined for reference cell and neighbour cell, instead, the side conditions should be defined for two PRS resources associated with the same TRP
Proposal 4: RAN4 to define relative accuracy requirements for PRS-RSRP with the side condition that Es/Iot  dB for two PRS resources associated with the same TRP
Proposal 5: The minimum value of SS-RSRP reporting table, namely -140 dBm, can be reused for PRS-RSRP reporting
Proposal 6: Reuse SS-RSRP differential reporting design for PRS-RSRP differential report, i.e., 30dB as maximum range and 2dB as step size
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