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1	Introduction
In the LS from RAN3 [1], the following statement has been captured:
	In the DL-AoD positioning technique, the UE position is estimated based on multiple Angles of Departure (AoD) of DL PRS from RAN node to UE, along with knowledge of the geographical coordinates of the measured RAN nodes. The UE measurements in DL-AoD should be combined with the RAN node information in order to derive AOD the UE location at LMF.
From architecture perspective; there are two options for the measurements reporting and AOD calculation:
· Option 1: LMF calculates the AOD based on the UE measurements and RAN node assistance information. LMF then further calculates UE location based on the AODs.
· Option 2: The RAN nodes calculate the AoD with the RSRP information based on gNB configuration and send the AoD information back to LMF, who then calculates the UE position.
RAN3 has discussed and prefers to support option 1 for DL-AOD positioning method in the stage 2 specifications.


[bookmark: _Ref178064866]2	Discussion
As mentioned by [2], if we adopt Option1, the size of the signalling between LMF and gNB may be huge. The relevant reasoning is excerpted here
	The RAN node assistance information may be huge. For example, to achieve 1 degree angle resolution for AoA and ZoA to meet the commercial requirement for Rel-16, at least 180x180 angles should be listed; for each angle, at least 8 resource IDs with the highest power density at the angle should be selected with at least 7 normalized radiation power, each of which should be quantized to 5 bits to represent the 0-31dB with 1dB granularity, and therefore for each TRP, the mapping would consume 180x180x7x5 = 1.1M bits.


Observation 2: For LMF to calculate the angle to achieve the target positioning accuracy of Rel-16 (3m@80% for indoor, and 10m@80% for outdoor), the radiation pattern of each PRS resource with 1 degree granularity in space needs to be conveyed in the NRPPa assistance data, which may be more than 1Mb for a TRP considering horizontal and vertical angle calculation based on our evaluation
The reporting overhead above will be magnified if thousands of TRPs report its own radiation patterns, considering LMF is possible to host a considerable amount the cells within a certain range. Moreover, reporting the radiation patterns of gNBs to LMF will hinder the gNB from “frequently” changing its PRS beam configurations, for example, for the purpose of fining tuning of PRS directions.
Nevertherless, since RAN3 has agreed to adopt option1, this AoD calculation assistance information needs to be transferred from the gNB to the LMF. Hence, this assistance information needs to be transferred form the gNB to LMF in the NRPPa message. For details for the message, refer to [1].
Furthermore, in R16, we also support UE-based positioning where the UE calculates the position of itself by assistance data and UE measurement. If we want to support DL-AoD for UE-based positioning, this information also needs to be transferred to the UE. 
Proposal 1: RAN2 to confirm that Option1 is supported. To support option1:
· AoD calculation assistance information needs to be send from gNB to LMF. This should be included in the reply LS to RAN3 and cc RAN1
· RAN2 to study whether this can be used for UE-based DL-AoD

In addition to the above option in which the AoD calculation assistance information is sent from gNB to LMF and LMF calculate the AoD based on this information, option2 should also be allowed, which unnecitates the transfer of AoD calculation assistance information. 
To allow option2, we can claim the following benefits
Signaling overhead reduction compared to option1
Calculation work , which in our view should be classified of the RAN measurement, offloaded to RAN, instead of centralized in 5GC
gNB beam configuration totally transparent to LMF, which may be proprietary to each gNB
Allowing gNB adapting its PRS beamforming transmission without notifying LMF
This angle measurement is similar to UL AoA measurement based on SRS, without exposing the UE location to the gNB.
To support this option, the existing measurement request/response message for UL-only/multi-RTT positoning can be reused that 
· In MEASUREMENT REQUEST, the LMF sends the RSRP of the beam measurements to the serving/neighbouring gNBs 
· In MEASUREMENT RESPONSE, the gNBs sends the AoD results of the beam back to the LMF
Proposal 2: RAN2 to confirm that Option2 is also supported
· The existing MEASUREMENT REQUEST/RESPONSE message can be reuse to convey the RSRP measurement from LMF to gNB and angle measurement from gNB to LMF, respectively. No need for designing new NRPPa message for this
· Include this in the reply LS to RAN3
3	Conclusion
Proposal 1: RAN2 to confirm that Option1 is supported. To support option1:
· AoD calculation assistance information needs to be send from gNB to LMF. This should be included in the reply LS to RAN3 and cc RAN1
· RAN2 to study whether this can be used for UE-based DL-AoD

Proposal 2: RAN2 to confirm that Option2 is also supported. To support Option2:
· The existing MEASUREMENT REQUEST/RESPONSE message can be reuse to convey the RSRP measurement from LMF to gNB and angle measurement from gNB to LMF, respectively. No need for designing new NRPPa message for this
· Include this in the LS to RAN3 and RAN1
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