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Introduction
In RAN4#95-e meeting, positioning measurements including PRS-RSRP were further discussed and the WF captured in [1]. In this paper, we continue discussing the following aspects:
· PRS-RSRP measurement capability 
· Measurement period requirements
· Measurement accuracy requirements
· 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.
Measurement capability 
Our views on measurement capability and the need for RAN4 to define a minimum number of DL PRS resources to be measured are expressed in [2]. Here, we reiterate the observations and proposals.
Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-TDOA, multi-RTT, or DL-AoD work in any scenario.
Proposal 1. RAN4 to not define a minimum value for number of PRS-RSRP measurements that UE shall be capable of reporting. 
Measurement period
On this issue, the following was captured in the WF [1]:
Given that PRS-RSRP can be configured in different NR positioning methods, the principle for defining PRS- RSRP measurement period requirement can FFS : 
· Option 1:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.
· Option 2:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same (e.g longest period needed for UE Rx-Tx and for PRS-RSRP without UE Rx-Tx) as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same (e.g., the longest period needed for RSTD and for PRS-RSRP without RSTD) as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.


As discussed and mentioned in previous RAN4 meetings, our view is that PRS-RSRP is an auxiliary measurement when configured to be reported in DL-TDOA or multi-RTT measurements. In these two positioning methods, PRS-RSRP only provides information about the quality of main measurements (RSTD and Rx-Tx time difference) and can at most be used as weighting factors for determining the final positioning fix. Consequently, in such scenarios, the PRS-RSRP measurement period should not determine the period of the main measurements. 
Proposal 2a. When configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements to be the same as that of UE Rx-Tx time difference measurement. 
Proposal 2b. When configured with RSTD, PRS-RSRP measurement period requirements to be the same as that of RSTD measurement.
When PRS-RSRP is not configured with either UE Rx-Tx time difference or RSTD measurements (i.e, in DL-AoD), the measurement period shall be based on the same formulation expressed in [2] for RSTD. All parameters in RSTD formulation are identical in value for PRS-RSRP measurement except perhaps .
Proposal 3. When PRS-RSRP is not configured with either UE Rx-Tx time difference or RSTD measurements (i.e, in DL-AoD), the measurement period shall be based on the same formulation as of RSTD. 
· All parameters in RSTD formulation are identical in value for PRS-RSRP measurement except perhaps .
 Measurement accuracy
On measurement accuracy, the following was agreed in the previous WF [1]:
· Number of samples for PRS RSRP measurement accuracy: 
· Option 1: 1 sample including resource repetitions within the PRS occasion 
· Option 2: depends on the required number of comb realizations (NPRS,req)
· FFS: Whether RSTD accuracy is agnostic to comb
· Companies are encouraged to study the impact of number of symbols within a slot 
· Types of requirements
· Option 1: Define absolute accuracy requirements  ONLY
· Option 2: Define relative accuracy requirements  ONLY
· Option 3: Define both absolute  and relative accuracy requirements


On the number of samples (occasions) for PRS-RSRP measurement accuracy, we support option 1 which is consistent with both RSTD and UE Rx-Tx measurement accuracy requirements. We have expressed our understanding and views on the impact of number of symbols within a slot in [2] and will not repeat it here.
Proposal 4. PRS-RSRP measurement accuracy requirements to be defined using samples from only one PRS resource occasion.  
· Definition of a PRS resource “occasion” is the same as that in PRS-RSTD measurement. 

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. 
As an example, if two PRS resources are 5 dB apart in RSRP levels, it would not matter to any of the positioning techniques what the absolute RSRP values are; i.e., if UE reports two PRS-RSRP levels as (-90, -95) or (-80, -85) dBm, the end result in positioning fix is the same. 
Observation 1. 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 5. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.
Side conditions
From last meeting, 
For DL-OTDOA and Multi-RTT positioning methods, the side condition of PRS RSRP should follow those of  RSTD and UE Rx-Tx time difference measurement, respectively. 
For DL-AoD, the side condition of PRS RSRP can be specified
Option 1:  for both serving cell/TRP and neighbor cell/TRPs.
· For serving cell:
· Option 1: -6 dB 
· Option 2. -3 dB 
Option 2: for neighbor cell/TRPs ONLY. 
Option 3: For the reference cell/TRPs  and neighbour cell/TRPs
· Same as that for the reference cell in PRS-RSTD
Option 4: same as for multi-RTT


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 6. 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.
Conclusions
Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-TDOA, multi-RTT, or DL-AoD work in any scenario.
Proposal 1. RAN4 to not define a minimum value for number of PRS-RSRP measurements that UE shall be capable of reporting. 
Proposal 2a. When configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements to be the same as that of UE Rx-Tx time difference measurement. 
Proposal 2b. When configured with RSTD, PRS-RSRP measurement period requirements to be the same as that of RSTD measurement.
Proposal 3. When PRS-RSRP is not configured with either UE Rx-Tx time difference or RSTD measurements (i.e, in DL-AoD), the measurement period shall be based on the same formulation as of RSTD. 
· All parameters in RSTD formulation are identical in value for PRS-RSRP measurement except perhaps .

Proposal 4. PRS-RSRP measurement accuracy requirements to be defined using samples from only one PRS resource occasion.  
· Definition of a PRS resource “occasion” is the same as that in PRS-RSTD measurement. 

Observation 1. 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 5. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.
Proposal 6. 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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