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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 RSRP measurement for a single path
· Indication of adjacent beams, and views on differential beam

2 The RSRP measurement for a single path
The existing RSRP definition is for the processing in frequency domain (post-DFT). In this way, the RSRP is generally treated as the average power of all paths. In post-DFT domain, it is actually not easy to distinguish the number of paths and the first arriving path.

Then the transformation to the time domain (pre-DFT) for RSRP measurement per path manner may be needed. As such we may define the per-path RSRP at pre-DFT domain. And the pre-DFT domain is defined as the domain after transforming by IDFT the channel frequency response value at resource elements that carry DL PRS reference signals within the considered measurement frequency bandwidth.

The average power, which is the average of the sum of the square of the channel frequency response value at resource elements that carry DL PRS reference signals, is equal to the sum of the square of its transform

In TR 38.215, the RSRP in post-DFT domain 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. Then it is equivalent to the sum over the power contributions of all the taps at the pre-DFT domain. 

Furthermore, the RSRP for a single path could be defined as the sum over the power contributions(in [W]) of the taps within a measurement window at the pre-DFT domain.

For the CIR observation of each DL-PRS resource, the measurement window for a certain path is considered to be identical across the resources, which is expressed in Fig. 2-1. The size and range of the measurement window could be determined by UE.
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Fig. 2-1: tap 2~4 is the measurement window for first path. And tap 6~8 is the measurement window for second path

Proposal 2-1: Define per-path RSRP at pre-DFT domain

Proposal 2-2: The pre-DFT domain is defined as the domain after transforming by IDFT the channel frequency response value at resource elements that carry DL PRS reference signals within the considered measurement frequency bandwidth

Proposal 2-3: The RSRP for a single path could be defined as the sum over the power contributions(in [W]) of the taps within a measurement window at the pre-DFT domain

Proposal 2-4: For the CIR observation of each DL-PRS resource, the measurement window for a certain path is considered to be identical across the resources. The size and range of the measurement window could be determined by UE


3 Indication of adjacent beams, and views on differential beam
The following options are agreed related to the adjacent beams,

	Agreement:
For UE-assisted DL-AOD positioning method, select one or more of the following to enhance the signaling to the UE for the purpose of PRS resource(s) measurement and reporting:
· Option 1: the LMF explicitly identify adjacent beams in the assistance data (AD)
· Option 2: the LMF send the beam information in the AD with an order of priority of PRS resources.  
· Option 3: the LMF includes boresight direction information for each PRS resource in the assistance data. 
· Option 4: the LMF send the beam information in the AD with indicated subset of PRS resources.
· FFS: Detailed signaling and procedure
· FFS: How to define adjacent beams  




Remember that, there was proposal for using “differential beam” in previous meeting. The reason is that the change of RSRP ratio between normal beam and differential beam in terms of the direction could be larger than that between a normal beam and its adjacent beam, so that the estimation error of direction could be smaller when there is RSRP measurement error.

Actually, to reach same result of using differential beam for better RSRP ratio change, using the non-adjacent beam could be feasible. The LMF may provide the assistance information to indicate the boresight direction of beams, especially when LMF has derived the coarse direction between gNB and UE so that the indication could reduce the efforts of UE measurement. However, we don't see any strong reason that the UE should be mandated to report the measurement of adjacent beams. The change of RSRP ratio between a normal beam and its non-adjacent beam may also be larger than that between a normal beam and its adjacent beam.

Therefore, we support option 3, which is the LMF includes boresight direction information for each PRS resource in the assistance data

Proposal 3-1: Support that LMF includes boresight direction information for each PRS resource in the assistance data

3 Conclusion
Proposal 2-1: Define per-path RSRP at pre-DFT domain

Proposal 2-2: The pre-DFT domain is defined as the domain after transforming by IDFT the channel frequency response value at resource elements that carry DL PRS reference signals within the considered measurement frequency bandwidth

Proposal 2-3: The RSRP for a single path could be defined as the sum over the power contributions(in [W]) of the taps within a measurement window at the pre-DFT domain

Proposal 2-4: For the CIR observation of each DL-PRS resource, the measurement window for a certain path is considered to be identical across the resources. The size and range of the measurement window could be determined by UE

Proposal 3-1: Support that LMF includes boresight direction information for each PRS resource in the assistance data
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