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At RAN2#106, there was discussion on the classification of NR positioning techniques. Regarding whether DL-AoD should be categorized into DL positioning with a similar procedure to DL-TDOA, or into E-CID positioning considering both of them needs RSRP report from multiple cells.
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Proposal 1: Define downlink-only positioning method in stage-2 spec to cover DL-TDOA and DL-AoD.
Proposal 2: Define uplink-only positioning method in stage-2 spec to cover UL-TDOA and UL-AoA.
Proposal 3: Define multi-cell RTT positioning as a separate positioning method in stage-2 spec.
Proposal 4: Define E-CID as a separate positioning method in stage-2 spec to cover uplink E-CID and downlink E-CID like in LTE.

· Noted (wait for RAN1 and rely on the categorisation of techniques from the WID for now)



At least from RAN2 perspective, RAN1 input is needed for further categorizing the techniques in stage-2 specification. Therefore, in this contribution, we are going to provide our consideration, especially on DL-AoD positioning.

Difference between DL-AoD and E-CID
Although DL-AoD and the RRM part of E-CID both requires RSRP measurement with respect to neighbouring cells, the two techniques are fundamentally different. Table 1 shows the comparison between the two techniques in terms of cell selection, beam selection, and RSRP measurement restriction.
[bookmark: _Ref14178303]Table 1 Comparison between DL-AoD and E-CID
	
	DL-AoD
	RRM part of E-CID

	Cell selection
	LMF.
	Serving cell to provide the cell list, UE to select the cell for reporting based on measurement.

	Beam selection
	To be discussed. Can be all beams or the top N beams for a cell.
	Top N beams.

	RSRP measurement
	Based on the same receiver branch across RSs in a cell, i.e., RSRPs for multiple PRS, CSI-RS, or SSBs in a cell shall be measured with the same receiver branch.
	Based on the best receiver branch for each RS in a cell, i.e., RSRPs for multiple CSI-RSs or SSBs in a cell can be measured with different receiver branches.

	Reference signal
	DL-PRS, or possibly CSI-RS/SSB.
	CSI-RS for mobility and SSB.



Based on the summary, the measurements in RRM for E-CID is not appropriate for DL-AoD positioning, and thus we propose that DL-AoD specific RSRP measurement should be separately defined from E-CID.
Proposal 1: DL-AoD positioning should not be included in E-CID positioning.
· Send an LS to RAN2.

Angle resolution for DL-AoD
One important feature of DL-AoD is that the angle measurement may not be directly derived at LMF. UE measurement on RSRP of e.g. DL-PRS should firstly be reported to LMF, similar to RSTD reporting in DL-TDOA positioning, and LMF initiates the angle resolution procedure to get the angle of the UE, which is/are further used to locate the UE.
Two alternatives are listed for angle-resolution
· Alt.1: RSRP-angle conversion at NG-RAN
· Alt.2: RSRP-angle conversion at LMF
Alt.1
To support RSRP-angle conversion at NG-RAN, LMF needs to send the RSRP measurements to each NG-RAN node, based on which the NG-RAN calculates the angle and returns it to LMF.
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Figure 1 Angle resolution procedure for Alt.1
For Alt.1, the antenna configuration of NG-RAN is transparent to LMF. Each NG-RAN node maintains its own mapping algorithm from RSRP to angle. Therefore, extra delay introduced by the round-trip time for RSRP-angle conversion is inevitable.
Alt.2
To support RSRP-angle conversion at LMF, LMF needs to collect the mapping information between RSRP to angle before initiating DL-AoD positioning with UE. Since the existing procedure of location information transfer between LMF and NG-RAN includes the following information in [3]
	The following assistance data may be transferred from the ng-eNB to the LMF:
-	PCI, GCI, and TP IDs of the TPs served by the ng-eNB;
-	Timing information of TPs served by the ng-eNB;
-	PRS configuration of the TPs served by the ng-eNB;
-	Geographical coordinates of the TPs served by the ng-eNB.
An ng-eNB may provide assistance data relating only to itself and served TPs via NRPPa signalling, although assistance data from several ng-eNBs and served TPs may be acquired through other mechanisms, see NOTE below.



New information can be added for example in the message Provide location information. The information contains RSRP-angle mapping table that LMF can use to determine the angle once RSRP reporting is received from a UE.
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Figure 2 Angle resolution procedure for Alt.2
We think that both two alternatives have its own benefits in terms of trade-off between complexity and latency. However, Alt.1 keeps gNB implementation transparent to LMF, while the message size containing the mapping table may be too large to be transferred in the NPPa message between LMF and NG-RAN, and thus Alt.1 should be prioritized. 
Table 2 Comparison between 2 alternatives for DL-AoD
	
	Alt. 1 RSRP-angle conversion at NG-RAN
	Alt.2: RSRP-angle conversion at LMF

	Work load
	NG-RAN
	LMF

	Message size
	Small
	Large (Mapping table)

	NG-RAN exposure
	No
	Yes

	Latency
	High (NRPPa message per angle resolution)
	Low (Angle resolution locally using preconfigured table)



Proposal 2: Support for angle resolution in DL-AoD
· RSRP-angle conversion at NG-RAN.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discuss the issues related to angle resolution in DL-AoD. Based on the discussion, we have the following proposals:
Proposal 1: DL-AoD positioning should not be included in E-CID positioning.
· Send an LS to RAN2.
Proposal 2: Support for angle resolution in DL-AoD
· RSRP-angle conversion at NG-RAN.
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