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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our views for the following issues,
· The first path RSRP reporting under receiver diversity
· Definition of path PRS-RSRP

2 The first path RSRP reporting under receiver diversity
The related RSRP measurement under receiver diversity has the following description,
· For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches

The observed CIR could be different under different receiver branches (receiving RF chains) due to directivity, even though the receiver branches belong to same TEG. Therefore the observed time delay, and the channel value of the first path could be different between different receiver branches. Furthermore, each receiver branch may have its specific FFT window boundary and group delay.

The analysis is as follows. Under receiver diversity,
· UE may determine for each RF chain the time delay of the first path. UE may also determine the earliest first path is associated with a certain receiver branch. The path RSRP is measured and reported from the receiver branch having the earliest first path among all the receiver branches
· If the measured first path delay from a set of receiver branches are very close to each other, choose the maximum path RSRP for reporting, namely, the reported path RSRP value shall not be lower than the corresponding path RSRP of any of the individual receiver branches that have equivalent first path delay

[bookmark: _GoBack]We have the following proposal for path RSRP measurement of first path under receiver diversity,

Proposal 2-1: For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported path RSRP value of the first path shall be measured by the receiver branch with earliest path timing among all the receiver branches, and shall not be lower than the corresponding path RSRP of first path of any of the individual receiver branches that have equivalent first path delay 

3 Definition of path PRS-RSRP
The options from previous agreement are,
	· Option 1: the measured path PRS RSRP correspond to the power of the channel impulse response, at a certain path delay, over which the DL PRS is received. 
· Option 2: the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay 
· FFS: whether/how is the window conveyed to the UE (i.e., fixed in specification or configured in measurement request or determined by the UE)
· FFS on relationship with the UE DL PRS measurement bandwidth.
· FFS: normalization of the path RSRP measurement with DL PRS RSRP (i.e. RSRP for all path as defined in Rel-16) could be included in the measurement definition. 
· FFS: Further details of the definition, e.g. definition of the certain path delay
· Up to RAN4 to define any test/requirement for the measurement.



Option 1 is suitable for the high level definition, and option 2 considers the practical condition that when the time delay is not on the sampling grid, the power corresponding to the path delay may need to be measured within a time window. If RAN1 agrees option 1, it is possible that RAN4 may use a simple way to define the test case, for example, based on using the closest sampling point as the path delay, since the RAN4 requirement is minimum requirement. 

To compare two options, we slightly prefer option 2, with time duration determined by UE. Option 2 could also be acted as the guideline for RAN4 to design the test case. UE may determine the time duration properly under multipaths so as to pass the test.

Note that the time duration in option 2, when it contains the entire time span, the corresponding measurement is equivalent to that in frequency domain, which is used for the definition of DL PRS RSRP of all paths. This also means that the all-path RSRP could be equivalently measured in pre-FFT domain. The measurement time duration (in option 2) controls the number of paths into the RSRP computation.

When UE measures a PRS resource and reports the corresponding path RSRP, the optional reporting of differential RSRP between path RSRP and all-path RSRP could be considered as the side information of K-factor.


Proposal 3-1: The option 2 is supported: the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay. And the time duration is determined by UE

Proposal 3-2: When UE measures a PRS resource and reports the corresponding path RSRP, the optional reporting of differential RSRP between path RSRP and all-path RSRP is supported


3 Conclusion
Proposal 2-1: For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported path RSRP value of the first path shall be measured by the receiver branch with earliest path timing among all the receiver branches, and shall not be lower than the corresponding path RSRP of first path of any of the individual receiver branches that have equivalent first path delay

Proposal 3-1: The option 2 is supported: the path PRS RSRP correspond to the accumulated power of the channel impulse response over which the DL PRS is received, over a time duration corresponding to the given path delay. And the time duration is determined by UE

Proposal 3-2: When UE measures a PRS resource and reports the corresponding path RSRP, the optional reporting of differential RSRP between path RSRP and all-path RSRP is supported


