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Introduction
Requirements related to path RSRP were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Definition of PRS-RSRPP and SRS-RSRPP
· RRM core requirements for PRS-RSRPP
In addition, RAN4 received LS from RAN1 [2] and is asked to check the reference point of SRS-RSRPP.
In this paper we will provide our views on the above issues related to PRS-RSRPP and SRS-RSRSRP.
Discussion
Definition of PRS-RSRPP and SRS-RSRPP
RAN1 has provided the definition of PRS-RSRRP and SRS-RSRPP in [3] and [2]. The path RSRP is defined in time domain as the received power at the i-path. 
	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of 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.


One issue from RAN4 perspective is that it is unclear what BW is assumed in the measured RSRPP, e.g. it can be interpreted as the path power over the whole measured BW, or as the path power averaged over all the RS REs, which is same as RSRP. Our preference is to make it clear in the RSRPP definition that it is the path power on RE level, for the following reasons.
· It would enable use of absolute level of RSRPP. If we leave the BW assumption in the RSRPP definition unclear, LMF could not translate it to path loss or quantity associated with the measurement. If RSRPP is defined as path power on RE level, LMF can use it in the same way as for RSRP.
· It would enable re-using of current report mapping tables.
Therefore, we suggest RAN4 to ask RAN1 to update the RSRPP definition to reflect that it is the path power on RE level. 
Proposal 1: RAN4 to ask RAN1 to update the RSRPP definition to reflect that it is the path power on RE level.
Proposal 2: Re-use the mapping table for PRS-RSRP for PRS-RSRPP. Re-use the mapping table for SRS-RSRP for SRS-RSRPP.
A draft LS is provided in Annex A.
RRM core requirements for PRS-RSRPP
In our understanding, the measurement period requirements for PRS-RSRP can be re-used for PRS-RSRPP, i.e. UE can take PRS-RSRP and PRS-RSRPP during the same measurement period. 
For the spec, there is no need to define a new clause for PRS-RSRPP requirements, but it can be clarified in the existing clause 9.9.3 for PRS-RSRP that requirements also apply for PRS-RSRPP.
Proposal 3: Measurement period requirements for PRS-RSRP can be re-used for PRS-RSRPP.
Reference point for SRS-RSRPP
In [1] RAN1 made following working assumption on reference point for SRS-RSRPP and asked RAN4 to check.
	Working assumption: For frequency range 1, the reference point for the UL SRS-RSRPP shall be the antenna connector of the gNB. For frequency range 2, UL SRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. 


In our understanding, the working assumption has some problem. Specifically, there is differentiation based on FR1 v.s. FR2, which is same as UE side. However, the clarification of gNB is different from UE, and we have the following gNB types: 1-C, 1-H, 1-O and 2-O.
Based on the reference point for other gNB measurements like UL-RTOA (copied below), we can see that the reference point for gNB type 1-C can be defined at the antenna connector, and for gNB type 1-H at the Rx Transceiver Array Boundary connector, which is similar as FR1 UE. For gNB type 1-O and 2-O there is no connector, and the RSRP should be based on the combined signal from antenna elements corresponding to a given receiver branch, which is similar as FR2 UE.
	The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


Therefore, RAN4 should not uphold the WA from RAN1 but instead provide the correct definition. In addition, we found that in 38.215 the reference point for SRS-RSRP is also incorrect (same as the WA for SRS-RSRPP). Although it is not strictly in the scope of the WI, RAN4 should point out the issue to RAN1 to make the spec correct.
Proposal 4: RAN4 provides the following definition for the reference point of SRS-RSRP and SRS-RSRPP to RAN1:
· for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector,
· for type 1-O or 2-O base station TS 38.104 [9]: based on the combined signal from antenna elements corresponding to a given receiver branch.
A draft LS is provided in Annex B.
Conclusions
In this paper we provided our views on PRS-RSRPP and SRS-RSRPP.
Proposal 1: RAN4 to ask RAN1 to update the RSRPP definition to reflect that it is the path power on RE level.
Proposal 2: Re-use the mapping table for PRS-RSRP for PRS-RSRPP. Re-use the mapping table for SRS-RSRP for SRS-RSRPP.
Proposal 3: Measurement period requirements for PRS-RSRP can be re-used for PRS-RSRPP.
Proposal 4: RAN4 provides the following definition for the reference point of SRS-RSRP and SRS-RSRPP to RAN1:
· for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector,
· for type 1-O or 2-O base station TS 38.104 [9]: based on the combined signal from antenna elements corresponding to a given receiver branch.
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1. Overall Description:
RAN4 thanks RAN1 for the information in LS R1-2110627 related to definition of PRS-RSRPP. 

RAN4 discussed the definition of PRS-RSRPP, and concludes that the definition should reflect that the PRS-RSRPP is the power of measured PRS on RE level, which is similar as PRS-RSRP. In addition, RAN4 agreed that to re-use the mapping tables for PRS-RSRP (clause 10.1.24.3 in 38.133) for PRS-RSRPP.

RAN4 understand similar update to the definition of SRS-RSRPP is needed. In addition, RAN4 agreed that to re-use the mapping tables for SRS-RSRP (clause 13.3.1 in 38.133) for SRS-RSRPP.

RAN4 respectfully asks RAN1 to take above information into account and update the definition of RSRPP to reflect that RSRPP is the power of measured RS on RE level.


2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take above information into account and update the definition of RSRPP to reflect that RSRPP is the power of measured RS on RE level.


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting
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1. Overall Description:
RAN4 thanks RAN1 for the information in LS R1-2112744 related to definition of SRS-RSRPP. On the working assumption for reference point, RAN4 would like to RAN1 that based on RAN4 understanding the reference point for SRS-RSRPP should be defined as:
· for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
· for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector,
· for type 1-O or 2-O base station TS 38.104 [9]: based on the combined signal from antenna elements corresponding to a given receiver branch.

In addition, RAN4 finds that the definition of reference point for SRS-RSRP in 38.215 may need to be updated, and based on RAN4 understanding it is same as above for SRS-RSRPP.

RAN4 respectfully asks RAN1 to take above information into account and update the definition of reference point for SRS-RSRPP and SRS-RSRP. 


2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take above information into account and update the definition of reference point for SRS-RSRPP and SRS-RSRP. 


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting
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