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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
  In RAN1 AH-1901 meeting [1], it is agreed that DL-AoD based positioning techniques should be supported in NR:Agreement:
· NR should support angle (DL-AoD) based DL-only positioning techniques with at least beam sweeping at least at the gNB in FR1 and FR2
· Note: This does not necessarily need different reference signals from the timing based DL-only positioning techniques

For DL-AoD based positioning techniques to work properly with high resolution, it is necessary that UEs report RSRP measurement results to gNBs. In this contribution, we share our views on how to reduce UE RSRP reporting overhead.

The UE RSRP reporting overhead
  The DL-AoD positioning roughly works as follows. For a gNB and an UE,
1. The gNB transmits RS with beamsweeping.
2. The UE measures (some or all) beams and report RSRP of each beam to the gNB
3. The gNB estimates the AoD based on the UE’s RSRP report.
For the UE, Step 1-3 are executed for multiple gNBs. 
Finally, the location server calculates the UE position by AoDs reported from gNBs.

  In Step 2, for limited resolution use cases, it may be sufficient that the UE only reports the beam index with strongest RSRP. For high resolution use cases, we have the following observations:

  Observation 1: The data size of UE RSRP report should be made as small as possible, while achieving an acceptable positioning performance. 
  Observation 2: Since the RSRP measurement can be quite different for UEs at different locations, the RSRP measurement results should be normalized in some sense and the reporting format should be unified.
  To resolve the problems mentioned above, we propose two methods, namely, RSRP ratio report and normalized differential RSRP report, for UEs to send RSRP information to gNB in high resolution DL-AoD positioning use cases. The details are given in the following sections.
[bookmark: _Ref129681832]Proposed RSRP report methods
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]  Suppose a gNB transmits RS with beamsweeping, say beam 1,2,…,N. Suppose an UE is measuring RSRP for these RS beams. Let  be the RSRP measured for beam . There are two methods for UE to report :



  Method 1 (RSRP ratio report): 
Let , i.e.,  is the index such that  is the maximum among  
Let .
The UE reports the max power beam index  and RSRP ratio  to the gNB.

  Method 2 (normalized differential RSRP report): 
Let . 
Let 
Let .
The UE reports the max power beam index  and normalized RSRP difference  to the gNB.

Illustration of measured RSRP of an UE:
Consider the scenario as shown in Figure 1. 
Suppose the gNB transmits RS with beam 1,2,3,4 (in a beamsweeping manner) with beam angle  , respectively.
UEs are dropped on the x axis, from x = -50 to x = 50.
Suppose the beam RSRPs measured by UEs are as shown in Figure 2.
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                Figure 1                                                                       Figure 2
For UE at x = -31, it can be seen that ,   are the measure RSRPs for beam 1,2,3,4, respectively.


Example for method 1 and method 2:
Suppose a gNB transmits RS with beam 1,2,…,8. 
Suppose .
It follows that:
 ,
(.
If method 1 is adopted, the UE then reports the max power beam index  and RSRP power ratio (to the gNB.
If method 2 is adopted, the UE then reports the max power beam index  and normalized RSRP difference  to the gNB.

  We have the following proposals:
Proposal 1: For DL-AoD based high resolution positioning, UEs should adopt method 1 or method 2 to report measured RSRPs for gNB Tx beams. The specification details of these methods are FFS.
Proposal 2: If method 1 is adopted, then depending on the quality of measured RSRP, an UE may report all or part of RSRP ratio ( to the gNB
Proposal 3: If method 2 is adopted, then depending on the quality of measured RSRP, an UE may reports all or part of  to the gNB.
Proposal 4: The definition of the quality of measured RSRP is FFS.
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