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Introduction
In NR positioning, DL PRS RSRP is newly introduced as a UE measurement to facilitate DL-TDOA, DL-AoD, and multi-RTT positioning techniques. The following agreements were made on DL PRS RSRP [1]:
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
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.
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
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
Support inter-frequency DL PRS-RSRP measurements for NR positioning in Rel-16 when the UE is in RRC_CONNECTED state.


In this paper, we discuss our view on RRM aspects of DL PRS RSRP measurement. 
Measurement accuracy
As discussed in [2], NR provides significantly improved flexibility in configuration of DL PRS which provides tradeoff between performance and NW overhead. PRS bandwidth is one of the attributes that can have many options. It is not practical for RAN4 to define measurement accuracy requirements for all possible options. Hence, it is recommended to down select to few nominal scenarios for defining the accuracy requirements. Down selection can be based on the same principle that we outlined in [2] where candidates should meet at least the regulatory requirements with reasonable NW overhead. In our view, 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. 
Proposal 1. 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. 
As in other measurement accuracy requirements in NR (e.g, L1-RSRP), two side conditions should be determined: 
· Range of Io
· Minimum PRS Es/Iot

Range of Io depends on the operating band and the same conditions and range that exist for Release 15 measurements are also applicable. Minimum PRS Es/Iot should be derived from the system simulations as outlined in [3]. 
Proposal 2. Side conditions for DL PRS RSRP accuracy requirements should be the same as those for PRS RSTD requirements. 
As also discussed in [2], in our view, PRS RSRP measurement accuracy should be based on samples from a single PRS occasion. 
Proposal 3. 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.
Moreover, since PRS RSRP in AoD method is used to identify the strongest beam(s) which UE experiences in order to determine the gNB angle of departure, the RSRP of different PRS resources of the same TRP are compared with each other. Hence, only relative accuracy requirements for DL PRS RSRP are needed.
Proposal 4. RAN4 to define only relative measurement accuracy requirements for DL PRS RSRP.  
Measurement reporting delay
PRS RSRP can be used in TDOA positioning technique for which PRS RSTD is also measured for every PRS resource in the assistance data. It can also be used in DL-AoD positioning technique for which PRS RSTD may not be configured to be measured. 
When PRS RSRP is configured to be measured along with PRS RSTD, the same sampling and processing routine can also lead to an RSRP measurement if PRS RSRP and PRS RSTD measurement accuracy requirements are based on the same number of samples. In such case, PRS RSRP measurement does not need any additional delay compared to PRS RSTD reporting delay requirements.
Observation 1. When PRS RSRP is configured to be measured along with PRS RSTD, the same sampling and processing routine can also lead to an RSRP measurement if PRS RSRP and PRS RSTD measurement accuracy requirements are based on the same number of samples.
Proposal 5. 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.
When PRS RSRP is configured to be measured without any RSTD (e.g, in DL-AoD), reporting delay requirements can use the same formulation of RSTD delay requirements. The factors impacting the RSTD delay requirements discussed in [2] are produced here again:
· Periodicity of PRS occasions
· Total number of PRS resources to be measured
· UE processing power per a unit of time (e.g., PRS occasion)
· RSTD uncertainty window as indicated by OTDOA assistance data
· Delay related to a single PRS positioning occasion including sampling and processing time
· Number of frequency layers to be measured
· UE Rx beam sweeping factor in FR2

From the above list, RSTD uncertainty window may no longer be a relevant factor as RSTD measurement is not configured. Other factors remain applicable. 
Observation 2. When PRS RSRP is configured to be measured without any RSTD (e.g, in DL-AoD), reporting delay requirements can use the same formulation of RSTD delay requirements. Except RSTD uncertainty, other factors in RSTD delay requirements are still applicable to RSRP delay requirements.
Proposal 6. RAN4 to use RSTD delay formulation for RSRP delay requirement when PRS RSRP is configured to be measured without any RSTD (e.g., in DL-AoD).  
Measurement reporting criteria
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 allocated in this scenario. 
When PRS RSRP is configured to be measured without PRS RSTD for intra-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
When PRS RSRP is configured to be measured without PRS RSTD for inter-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
Proposal 7. 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. 
When PRS RSRP is configured to be measured without PRS RSTD for intra-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
When PRS RSRP is configured to be measured without PRS RSTD for inter-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
Interruptions & scheduling restrictions
Interruptions and scheduling restrictions for DL PRS RSRP measurement are like those for DL PRS RSTD measurement as outlined in [2].
Conclusions
Proposal 1. 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. 
Proposal 2. Side conditions for DL PRS RSRP accuracy requirements should be the same as those for PRS RSTD requirements. 
Proposal 3. 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.
Proposal 4. RAN4 to define only relative measurement accuracy requirements for DL PRS RSRP.  
Observation 1. When PRS RSRP is configured to be measured along with PRS RSTD, the same sampling and processing routine can also lead to an RSRP measurement if PRS RSRP and PRS RSTD measurement accuracy requirements are based on the same number of samples.
Proposal 5. 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.
Observation 2. When PRS RSRP is configured to be measured without any RSTD (e.g, in DL-AoD), reporting delay requirements can use the same formulation of RSTD delay requirements. Except RSTD uncertainty, other factors in RSTD delay requirements are still applicable to RSRP delay requirements.
Proposal 6. RAN4 to use RSTD delay formulation for RSRP delay requirement when PRS RSRP is configured to be measured without any RSTD (e.g., in DL-AoD).  
[bookmark: _GoBack]Proposal 7. 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. 
When PRS RSRP is configured to be measured without PRS RSTD for intra-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
When PRS RSRP is configured to be measured without PRS RSTD for inter-frequency PRS resources, Ecat = 1 is proposed. Total number of PRS resources to be measured is FFS. 
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