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Introduction
In RAN4#94-e-Bis meeting, positioning measurements including PRS-RSRP were further discussed and the WF captured in [1]. In this paper, we continue discussing the following aspects:
· Intra-frequency vs. inter-frequency PRS-RSRP measurement
· PRS-RSRP measurement capability and reporting criteria
· Measurement requirements
· Measurement accuracy
· Side conditions

Some of the topics (e.g, measurement period) are discussed in our RSTD paper [2] and the proposals therein are also applicable to RSRP measurements.
Intra-frequency vs. inter-frequency PRS-RSRP measurement
Our views and proposal on the definition of intra-frequency and inter-frequency PRS-RSTD are discussed in [2]. 
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception

Similar to RSTD, our proposal is to define intra-frequency RSRP measurement when PRS resources of all RSRP measurements (up to 8) on the same TRP belong to the same positioning frequency layer. Hence, 
Proposal 1. In DL-AoD, PRS-RSRP measurement is defined as intra-frequency if PRS resources of all PRS-RSRP measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE PRS-RSRP measurement is inter-frequency. Define intra-frequency PRS-RSRP measurement requirements for the scenarios
· SCS and CP of the positioning frequency layer is the same as the active BWP of UE
· BW of positioning frequency layer is within the active BWP of the UE

Proposal 1a. In DL-TDOA and multi-RTT, the definition of intra-frequency and inter-frequency PRS-RSRP follows those of RSTD and UE Rx-Tx time difference, respectively.
Measurement capability and reporting criteria
In the RAN1 capability discussion, the following has been agreed: 
	13-2
	DL PRS Resources for DL AoD
	1. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE. 
Values = {1,2}
2. Max number of DL PRS Resources per DL PRS Resource Set 
Values = {[1], 4, 8, 16, 32, 64}
3. Max number of DL PRS Resources supported by UE across all frequency layers, TRPs and DL PRS Resource Sets. 
Values = {64, 128, 192, 256, 512, 1024, 2048} 
4. Max number of TRPs across all positioning frequency layers per UE. Values = [{16, 32, 64, 128, 256} or {3, 12, 64, 256}]
5. Max number of DL PRS Resources per positioning frequency layer. Values = {32, 64, 128, 256, 512, 1024}
6. [Max number of DL PRS resources per TRP across all frequency layers. Value set: {4,8,16,32,64,128}]
7. [The number of positioning layer UE supports]
Values = {1, 2, 3, 4}
	Optional with capability signaling



Similar observation as in DL-TDOA can be made here. In our view, these minimum values are more than sufficient to make DL-AoD work in any scenario and RAN4 should not define a minimum value for number of RSRP measurements that UE is capable of reporting. 
Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-AoD work in any scenario.
Proposal 2. RAN4 to not define a minimum value for number of RSRP measurements that UE shall be capable of reporting. 
Measurement reporting criteria was discussed in the last meeting and some options were listed. In our understanding, the measurement reporting criteria should not be dependent on intra-frequency or inter-frequency measurements as this is already part of the capability signaling of UE. Our proposal is similar what was converged in the 2nd round of discussion in last meeting:
Proposal 3. Ecat = 1 for RSRP per positioning session, when not configured with RSTD or UE Rx-Tx time difference measurement. 
Measurement requirements
 Measurement accuracy
The use of PRS-RSRP measurement in DL-AoD positioning method is well established in which the positioning calculation is done through reporting of RSRP values that UE measures using a fixed Rx beam and wherein only the differential RSRP value of each DL PRS resource with respect to a refence DL PRS resource is needed. 
Even in other positioning methods such as multi-RTT or DL-TDOA with the use case of PRS-RSRP as a weighting factor for other timing related measurements, differential RSRP serves the purpose and there is no need to have absolute PRS-RSRP requirements. 
Observation 2. In DL-AoD positioning method, differential PRS-RSRP measurement is used for positioning calculation. In multi-RTT or DL-TDOA with PRS-RSRP used as a weighting factor for other timing related measurements, differential RSRP serves the purpose and there is no need to have absolute PRS-RSRP requirements. 
Proposal 4. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.
Side conditions
From last meeting, 
PRS-RSRP side conditions:
· Serving cell:
· Option 1. -6 dB 
· Option 2. For DL-AoD and Multi-RTT, the side condition for FR1 and FR2 is -3 dB for serving TRP 
· Option 3. Not needed
· Reference cell:
· Option 1. For OTDOA (i.e., when configured with RSTD), PRS-RSRP side condition  for reference (which may or may not be serving) TRP to be  the same as for reference cell for RSTD
· Option 2. Not needed
· Option 3. Same as that for the reference cell in PRS-RSTD measurement
· Neighbor cell:
· Same as neighbour cell PRS-RSTD

In our view, there is no need to define side conditions for serving cell PRS-RSRP. It is noted that regardless of the positioning technique, the presence of PRS reference resource (or set) is necessary as UE needs to know what is the relative timing of DL PRS resources to be able to measure its energy (RSRP) correctly. This is reflected in TS 38.214:
The UE expects to be configured with higher layer parameter DL-PRS-expectedRSTD, which defines the time difference with respect to the received DL subframe timing the UE is expected to receive DL PRS, and DL-PRS-expectedRSTD-uncertainty, which defines a search window around the expectedRSTD.

Moreover, nr-DL-PRS-ReferenceInfo is a member of NR-DL-PRS-AssistanceData which is a common NR positioning IE applicable to all positioning methods (see clause 6.4.3 of TS 37.355).

However, in PRS-RSRP measurement, there is no requirement for UE to also measure RSRP of reference resource. Hence, only one side condition is needed and applicable to the PRS resources in the assistance data. 
Proposal 5. On PRS-RSRP side conditions:
a. Serving cell side condition is not needed
b. Reference cell side condition is not needed but if strong views exists on its presence, it shall be the same as PRS-RSTD reference cell side condition for all positioning methods.

 Measurement period
The formulation for the RSTD measurement period is presented in [2]. The RSRP measurement period is similar except that the signaled capabilities for RSRP measurement are different from RSTD measurement. 
Conclusions
Proposal 1. In DL-AoD, PRS-RSRP measurement is defined as intra-frequency if PRS resources of all PRS-RSRP measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE PRS-RSRP measurement is inter-frequency. Define intra-frequency PRS-RSRP measurement requirements for the scenarios
· SCS and CP of the positioning frequency layer is the same as the active BWP of UE
· BW of positioning frequency layer is within the active BWP of the UE

Proposal 1a. In DL-TDOA and multi-RTT, the definition of intra-frequency and inter-frequency PRS-RSRP follows those of RSTD and UE Rx-Tx time difference, respectively.
Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-AoD work in any scenario.
Proposal 2. RAN4 to not define a minimum value for number of RSRP measurements that UE shall be capable of reporting. 
Proposal 3. Ecat = 1 for RSRP per positioning session, when not configured with RSTD or UE Rx-Tx time difference measurement. 
Observation 2. In DL-AoD positioning method, differential PRS-RSRP measurement is used for positioning calculation. In multi-RTT or DL-TDOA with PRS-RSRP used as a weighting factor for other timing related measurements, differential RSRP serves the purpose and there is no need to have absolute PRS-RSRP requirements. 
Proposal 4. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.
Proposal 5. On PRS-RSRP side conditions:
a. Serving cell side condition is not needed
b. Reference cell side condition is not needed but if strong views exists on its presence, it shall be the same as PRS-RSTD reference cell side condition for all positioning methods.
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