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Introduction
In RAN1#106b-e meeting, several aspects of DL-AoD solutions were discussed for both UE and gNB side. The following agreements on the definition of the path DL PRS RSRP, and the extension of number of reported RSRP measurements, were made [1]:
	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
Agreement:
The agreement from RAN1#106e on the number of DL PRS RSRP measurements per TRP is extended as follows:
· For UE-A DL-AOD, support reporting more than 8 up to 16 N DL PRS RSRP measurements per TRP, where N is UE capability and candidate values include {16,24}.
· For UE-A DL-AOD, support reporting more than 8 up to 16 M first path PRS RSRP measurements per TRP, where M is a UE capability 
· FFS: Values of M. Candidate values include {2,4,8,16,24}.
· FFS: Whether M is always equal to N
· Note: Multiple RSRPs corresponding to same or different Rx Beam index should be able to be reported for a given PRS resource for same or different timestamps. 
· Note: the maximum number of DL PRS RSRP associated with the same Rx beam index is up to the UE implementation


Regarding the remaining open issues, such as the adjacent beam information, unfortunately, no consensus was reached in the last RAN1 meeting. In this contribution, we continually provide our views on it. 
Discussion
Adjacent beam reporting
In the RAN1#105-e meeting, several options to support the adjacent beam reporting were agreed for down-selection in the future meetings:
	Agreement:
For UE-assisted DL-AOD positioning method, select one or more of the following to enhance the signalling 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 signalling and procedure
· FFS: How to define adjacent beams


During RAN1#106-e meeting, many companies were supportive of identifying adjacent beams by signalling the subsets of PRS beams adjacent to a given PRS. On the other hand, indication of boresight direction was also supported by many companies. Though no consensus was made, the intermediate proposals were somehow managed to converge. In the last RAN1 meeting, the situation didn’t change too much, and the latest proposal on the table was recapped as follows [2]:
	Proposal 3.1c
For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) measurement and reporting, the LMF may indicate in the assistance data (AD), one or both the following: 
· option 1: subject to UE capability, for each PRS resource, a subset of PRS resources which indicates the beam information for the purpose of prioritization of DL-AOD measurement and reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
· option 2: subject to UE capability, for each PRS resource, the boresight direction information, and optionally an the expectedDLAoD for each TRP. 
· Note: Either case does not imply any restriction on UE measurement 
· FFS: prioritization of the PRS resources and resource subsets to be measured  
· FFS: UE may report PRS measurements only for the subset of PRS resources.


Note that for UE-based positioning, it has already supported to inform the boresight direction for each PRS resource in the assistance data, and by simply extending this feature to the UE-assisted positioning, can facilitate the UE to identify adjacent beam information. During the discussion, some companies argued that by supporting boresight information for each PRS resources, it only informs a UE the adjacent beam information, however, the behaviour of the UE is not clear. To our understanding, by providing the boresight beam information and indicating the expected AoD and uncertainty, the UE would measure the PRS within the expected AoD window, and report the RSRP of PRS resources that adjacent to the PRS resource with strongest RSRP, and the adjacent information is identified based on the boresight information in the assistance data.
Regarding the option to identify adjacent beams by signalling the subsets of PRS beams adjacent to a given PRS, this option clearly informs a UE the adjacent beam information for each PRS resources by associating it with a subset of PRS resources, and the UE would report strongest RSRP along with the RSRP values of the subset of PRS resources adjacent to the “best” PRS resource. To our understanding, indication of boresight direction works the same as this option if all beams are regular in beam shape, but not as efficient as this option when the beam shape is irregular. In such a sense, we believe that option 1 is a more generic solution than option 2. 
Therefore, our first preference is to support identifying adjacent beams by signalling the subsets of PRS beams adjacent to a given PRS. However, for the sake of making progress, we are open to compromise to support both options.
Proposal 1: For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD):
· Option 1: Subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· [bookmark: _GoBack]Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the DL-AoD enhancements, and the following proposals are provided:
Proposal 1: For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD):
· Option 1: Subject to UE capability, for each PRS resource, a subset of PRS resources for the purpose of prioritization of DL-AOD reporting:
· a UE may include the requested PRS measurement for the subset of the PRS in the DL-AoD additional measurements if the requested PRS measurement of the associated PRS is reported 
· The requested PRS measurement can be DL PRS RSRP and/or path PRS RSRP. 
· Note: The subset associated with a PRS resource can be in a same or different PRS resource set than the PRS resource 
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