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Introduction
RAN1 sent LS [1] to RAN2, and ask RAN2 to consider the option of angle report from gNB to LMF for UE-A DL-AoD in Rel-17. 

	[bookmark: _Hlk71194886]Agreement:
Regarding support of angle calculation enhancement for DL-AoD:
· Support gNB providing the beam/antenna information to the LMF.
· The gNB beam/antenna information can be provided to the UE for UE-based DL-AoD
· FFS: the details of contents of the beam/antenna information
· FFS: the details of how to provide the beam/antenna information.
· Note: The antenna information is related to reducing the overhead of beam information
· Send an LS to RAN2/RAN3 regarding the option of angle report from gNB to LMF for UE-A DL-AoD requesting them to consider this option in Rel-17.



In this contribution, we discuss how to support it from RAN2 perspective.
Discussion
[bookmark: _Hlk53490318]To improve the DL-AoD calculation, RAN1 agreed to take antenna information into account when calculating DL-AoD results. Two options were on the table in RAN1:
Alt.1-1 Providing the gNB beam/antenna information to the LMF (for UE-A) or to the UE (for UE-B).
Alt.1-2: DL-AoD estimate report from gNB to LMF.
Alt 1-2 is applied for UE assisted DL-AoD. The main difference between two options is whether beam/antenna information should be shared with LMF. If not, then the gNB shall provide the angle report to the LMF.
To our understanding, considering that beam/antenna system information may be a proprietary design option, the sharing of its characteristic may not be always possible or welcomed, therefore the option where DL-AoD calculated directly at gNB should be supported. Beside above consideration, this option can provide much more freedom for implementation of DL-AoD estimation and design of the antenna system and TX beamforming algorithms at gNB side that can be completely transparent to UE/LMF. In addition, Alt.1-2 does not require extra specification efforts in RAN1 working group.  In addition, in terms of signaling details for beam/antenna information sharing to LMF/UE it may be quite challenging to cover all possible implementation options of gNB antenna system and beamforming implementation.
Based on offline discussion [2], RAN1 agreed to send LS to RAN2/3 and ask us to consider this option in Rel-17. 
From RAN2 perspective, to support Alt 1-2: 
1. UE receives DL-PRS resources, performs measurements (existing LPP procedure)
2. UE reports measurement results to LMF (existing LPP procedure)
3. LMF sends the measurement results to gNB (new NRPPa procedure)
4. gNB estimates DL-AoD and reports it to LMF (new NRPPa procedure)
5. LMF computes the coordinates

To support the UE-Assisted DL-AoD solution, where the gNB/TRP beam/antenna assistance information is not shared with the LMF/UE, the following procedure can be used:
1. UE receives DL-PRS transmission and performs measurements on DL PRS resources
2. UE reports measurements to LMF
3. LMF sends UE measurement results to gNB (new NRPPa procedure)
4. gNB estimates DL-AoD and reports it to LMF (new NRPPa procedure)
5. LMF computes the coordinates based on provided DL-AoD estimates
Note: UE measurements details are under RAN1 discussion.

To support DL-AoD, the PRS may be transmitted from multiple TRPs, and may be from different gNBs. 
Scenario 1: all DL PRS are from the same gNB (may contain multiple TRPs)
Scenario 1 is typical scenario for industry IOT scenario. To calculate DL-AoD, the LMF only needs to forward the UE measurement results for DL-AoD to the corresponding gNB based on cell ID information. 
Scenario 2: all DL PRS are from different gNBs (may contain multiple TRPs)
[bookmark: _Hlk71199051]For scenario 2, the LMF needs to forward the UE measurement results for DL-AoD to the corresponding gNBs based on cell ID information, and gets the angle report from multiple gNBs.
If the UE measurement results for DL-AoD are from different gNBs, the LMF can forward the UE measurement results for DL-AoD estimates to the corresponding gNBs based on cell ID information and get the DL-AoD angle report from multiple gNBs.
Conclusions
In this contribution, we discuss the support of angle calculation enhancement for DL-AoD, and have following list of proposals:
Proposal 1: To support the UE-Assisted DL-AoD solution, where the gNB/TRP beam/antenna assistance information is not shared with the LMF/UE, the following procedure can be used:
1. UE receives DL-PRS transmission and performs measurements on DL PRS resources
2. UE reports measurements to LMF
3. LMF sends UE measurement results to gNB (new NRPPa procedure)
4. gNB estimates DL-AoD and reports it to LMF (new NRPPa procedure)
5. LMF computes the coordinates based on provided DL-AoD estimates
Note: UE measurements details are under RAN1 discussion.
Proposal 2: If the UE measurement results for DL-AoD are from different gNBs, the LMF can forward the UE measurement results for DL-AoD estimates to the corresponding gNBs based on cell ID information, and get the DL-AoD angle report from multiple gNBs.
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