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Introduction
RAN4#100-e discussed the general issues for positioning enhancements, and the outcome of the discussions are captured in WF [1]. One issue is the path RSRP requirements:
	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


RAN1#106-bis-e sent an LS [2] to RAN4 with the following question:
	RAN1 respectfully ask RAN4 to check the details of the definition and feedback if they identify any update is necessary, including whether the path RSRP measurement should be normalized with PRS RSRP.


In this paper we will provide our views on definition of path RSRP and its impact on RAN4 requirements.
Discussion
In [2] the definition of path RSRP as agreed in RAN1 is
	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


The question whether path RSRP measurement should be normalized with PRS RSRP depends on 
· Whether the absolute value for path RSRP will be used or not, and
· Whether RAN4 would define absolute accuracy requirements for path RSRP
On the usefulness, in our understanding, the main motivation to introduce path RSRP is to enhance DL-AoD positioning. In particular, the PRS-RSRP includes the sum of the powers from different paths, so the non-first path may also impact the PRS-RSRP value depending on the propagation environment. In such cases, the relative PRS-RSRP for different Tx beams of the TRP may not well reflect the AoD of the UE.
If DL-AoD is considered as the only use case for path RSRP, the absolute value of path RSRP will not be used. On the other hand, the absolute path RSRP can be used for LMF e.g. to determine the propagation distance for a specific path, or to obtain the quality of a specific path, etc. However, we understand these use cases are not essential for path RSRP at least in Rel-17 scope.
Observation 1: For Rel-17, DL-AoD enhancement is the main use case for path RSRP, which only requires relative path RSRP among PRS resources in a resource set.
On the requirements, we understand the measurement period can be same as for PRS-RSRP, but RAN4 may need to study how to define accuracy for path RSRP. For example, the accuracy may need to account for the inter-path interference, i.e. the component of j-th path projected on the i-th path delay. 
To define absolute accuracy for path RSRP, RAN4 may need to discuss how to select some specific channel models such that meaningful requirements can be defined. For example, if two paths are close in time in a delay profile, the inter-path interference could be large, which results in poor absolute accuracy. This may not be an issue for relative accuracy. Identifying proper channel models could be non-trivial work for RAN4. 
Considering the limit time for the Perf part, and the fact that there are other objectives that may have Perf impacts, e.g. the TEG, reduced sample number, we suggest RAN4 focus on the most essential requirements, i.e. relative accuracy for path RSRP.
Observation 2: There could be additional standardization efforts for RAN4 to define absolute accuracy for path RSRP. 
Based on above analysis, we suggest that RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed.
Proposal 1: RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed.
Proposal 2: RAN4 to discuss the accuracy requirements for path RSRP in the Perf part.
Another issue that that may impact the accuracy of path RSRP is the handling of Rx beaches. Based on the current definition for PRS-RSRP, the reported PRS-RSRP should not be lower than the value measured by each of the Rx branches. 
	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.


This is also the assumption for RAN4 to derive the accuracy requirements, e.g. in the simulations the ideal RSRP is defined as the maximum among ideal RSRP values on each Rx branch.
It is a question whether this assumption still holds for path RSRP. For example, the Rx branch that gives largest RSRP can be different for different paths and different resources from the same resource set (which are transmitted by different Tx beams). It is a question whether path RSRP for different paths or different resources should be measured with same Rx branch or can be measured with different Rx branches (the one gives largest RSRP value for the path and resource).  
As the answer to this question will impact how ideal path RSRP is defined or derived in RAN4 accuracy requirements, we suggest RAN4 to ask RAN1 to provide clarification on the handling of Rx branches in path RSRP definition.
Proposal 2: RAN4 asks RAN1 for clarification on the Rx branches handling in path RSRP definition.
Conclusions
In this paper we provided our views on definition of path RSRP and its impact on RAN4 requirements.
Proposal 1: RAN4 informs RAN1 that RAN4 only intends to define relative accuracy requirements for path RSRP, and recommends that normalization with PRS-RSRP is not needed.
Proposal 2: RAN4 asks RAN1 for clarification on the Rx branches handling in path RSRP definition.
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1. Overall Description:
RAN4 thanks RAN1 for the information regarding definition of path RSRP.

RAN4 discussed the definition, and concluded that RAN4 would only define relative accuracy requirements for path RSRP, so normalization with PRS-RSRP is not needed from RAN4 perspective.

In addition, RAN4 would like to ask RAN1 to clarify on how path RSRP is defined when receiver diversity is in use by the UE, e.g. whether path RSRP for different paths or different PRS resources should be measured with same Rx branch, or should be measured with the Rx branch that gives largest RSRP value for the path and the PRS resource.

RAN4 respectfully asks RAN1 to take the above information into account in the future work related to path RSRP, and clarify on how path RSRP is defined when receiver diversity is in use by the UE.

2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above information into account in the future work related to path RSRP, and clarify on how path RSRP is defined when receiver diversity is in use by the UE.

3. Date of Next TSG-RAN4 Meetings:
TBA
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