
3GPP TSG-RAN WG1 Meeting #108-e 	R1-2202461
e-Meeting, February 21 – March 3, 2022

Agenda Item:	5
Source:	Huawei, HiSilicon
Title:	Discussion on DL PRS-RSRPP definition
Document for:	Discussion and decision

Introduction
In this paper, we provided our view on the incoming LS from [1].
	1. Overall Description: 
RAN4 thanks RAN1 for the LS. RAN4 has discussed the definition of the path DL PRS RSRP measurement and RAN4 would like to provide following feedback. RAN4 would like to inform RAN1 that RAN4 is discussing path DL-PRS RSRP for i-th path delay. 
[bookmark: _GoBack]The PRS-RSRPP can be reported in ways below  :
· RAN4 understands that PRS-RSRPP should be defined as the path RSRP per RE, in the same way PRS-RSRP is defined as power per RE. RAN4 respectfully asks RAN1 to confirm if this understanding is correct.

· PRS-RSRPP may be reported by reusing absolute and differential PRS-RSRP measurement report mapping tables in TS38.133 clause 10.1.24.3.1 and 10.1.24.3.2 respectively.

· When differential reporting is used, PRS-RSRPP is reported as the difference in dB with respect to a reference measurement. RAN4 understands that it is up to RAN1/2 to decide what reference measurement would be for the PRS-RSRPP differential reporting.
RAN4 concludes that these ways are possible to support PRS-RSRPP in Rel-17.
 
2. Actions:
To RAN WG1 & WG2 group.
ACTION: 	RAN4 kindly requests RAN1/2 to take the above information into consideration in the further specification work, and respectfully asks to inform RAN4 if RAN1/2 finds any issue or update for RAN4 understanding.



Discussion
In the reply LS [1] from RAN4, RAN4 indicates that the PRS-RSRPP should be the power of the RE-level, similar to the PRS-RSRP.
Although RAN1 made the following conclusion in RAN1#107-e [2], an external input from RAN4 should motivate further discussion in RAN1, and the current definition needs to be revised.
	Conclusion
The current definition of measured path DL PRS RSRP for ith path delay is sufficient and will not be discussed further in AI 8.5.3 
· Note: discussion in other agenda items, if necessary, is not precluded.



In our view, if we took the RE level average represented in the frequency domain, the relation between RSRP and path RSRP is similar to that between quadratic mean and arithmetic mean.
	RSRP
	Path RSRP

	
	


One can prove that


This calls for the generic handling of path RSRP for any delay that the frequency response  should be compensated (by multiplying the delay specific phase shift across subcarriers ) as if the path delay is shifted to 0, prior to averaging on the complex channel response in the frequency domain, and then taking the absolute power.
Proposal 1: Adopt the following TP for DL PRS-RSRPP.
	[bookmark: _Toc90666276][bookmark: _Toc90666269][bookmark: _Toc51776304][bookmark: _Toc44881134][bookmark: _Toc35596398][bookmark: _Toc29901517][bookmark: _Toc29901470][bookmark: _Toc29045129]5.1.35	DL PRS reference signal received path power (DL PRS-RSRPP)

	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power (in [W]) of the linear average of the channel response compensated by the i-th path delay on the resource elements that carry the DL PRS signalsof the received DL PRS signal configured for the measurement at the i-th path delay of the channel response, where DL PRS-RSRPP for 1st path delay is the power corresponding to the first detected path in time.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE






Conclusion
In this contribution, we have the following proposal for defining RE-level DL PRS-RSRPP.
Proposal 1: Adopt the following TP for DL PRS-RSRPP.
	5.1.35	DL PRS reference signal received path power (DL PRS-RSRPP)

	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power (in [W]) of the linear average of the channel response compensated by the ith path delay on the resource elements that carry the DL PRS signalsof the received DL PRS signal configured for the measurement at the i-th path delay of the channel response, where DL PRS-RSRPP for 1st path delay is the power corresponding to the first detected path in time.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE
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