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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#100-e meeting, General and RRM requirements impacts of NR positioning enhancements was discussed. The WF on First path PRS-RSRP requirements are captured in [1] as follows.

	Issue 1-2-1: Requirements for first path PRS-RSRP are specified if necessary 
Wait for RAN1 outcome
FFS: Requirements for first path PRS-RSRP and their feasibility


In the RAN1# 106bis-e meeting, a LS on definition of DL PRS path RSRP was sent to RAN4. The details are captured in [2] as follows:

	RAN1 agreed to introduce the first path PRS RSRP during RAN1#105e: 
	Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path



RAN1 then further discussed the topic and made a more general agreement on the definition of the path DL PRS RSRP during RAN1#106b-e. 
	Agreement:
The measured path DL PRS RSRP for ith path delay is defined as the power of the received DL PRS signal configured for the measurement at the ith path delay of the channel response, and
· path DL PRS RSRP for 1st path delay is the power corresponding to the first detected path 
· FFS: Whether the path RSRP measurement is normalized with PRS RSRP. 
· FFS: Whether the definition of the ith path delay (other than i=1) is required. 
· Note: UE may choose to use a time window to compute path DL PRS RSRP by UE implementation (there is no impact to specifications managed by RAN1 for this)
· Note: This does not imply that the path delay has to be reported in DL-AoD positioning
· Send LS to RAN4 to check the details of the definition and feedback if they identify any update is necessary






In this contribution, we provide our views on DL path PRS-RSRP requirements.
2. Discussion


From the yellow highlight part of LS, the path DL PRS-RSRP is defined as the power of PRS signal in the corresponding path delay of the channel response. In our understanding, the path PRS-RSRP has a big difference compared with PRS-RSRP for R16. One aspect is that the PRS-RSRP measurement includes the total PRS signal power from all paths while the path PRS-RSRP only contains the signal power of one path. 
On the other hand, PRS-RSRP for R16 is defined as the linear average power of all RE that carry PRS signal in the measurement frequency bandwidth. The details are specified in TS 38.215 as below:
		Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED






We understand the calculation for PRS-RSRP is based on the frequency domain. However, for path PRS-RSRP, the definition is not clear about how to extract the channel response of the path delay which may up to UE implementation. In our opinion, we can correlate the received time domain signal with a time domain PRS signal and get the channel impulse response according to different time delay. 
For the measurement period requirements of path PRS-RSRP, in our understanding, there is no much difference in the measurement procedure compared with PRS-RSRP. Therefore, PRS-RSRP measurement period requirements may be reused for that of path PRS-RSRP. As for the measurement accuracy requirements of path PRS-RSRP, it may be necessary to evaluate by simulation.
[bookmark: _Hlk85823895]Observation 1: The PRS-RSRP measurement period requirements may be reused for that of path PRS-RSRP.
Observation 2: The Path PRS-RSRP measurement accuracy requirements may be evaluated by simulation.
However, the specific details on the path PRS-RSRP are still in discussion in RAN1. Therefore, RAN4 should start to discuss the requirements until there is detailed solution in RAN1 for path PRS-RSRP.
Observation 3: RAN4 is to start to discuss the requirements until there is complete solution in RAN1 for path PRS-RSRP.
3. Summary
[bookmark: _Hlk23953093]
Observation 1: The PRS-RSRP measurement period requirements may be reused for that of path PRS-RSRP.
Observation 2: The Path PRS-RSRP measurement accuracy requirements may be evaluated by simulation.
Observation 3: RAN4 is to start to discuss the requirements until there is complete solution in RAN1 for path PRS-RSRP.
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