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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN1#107-e meeting, RAN1 send LS R1-2112844 [1] to RAN2 for action.this LS.
2. Discussion
In RAN1#107-e meeting, RAN1 proposed the gNB can optionally provide beam/antenna information to the LMF to increase the accuracy of positioning. The related agreement was made and captured in LS [1].
	Agreement
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]From the RAN1 perspective, for the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD:
· [bookmark: OLE_LINK41][bookmark: OLE_LINK42]The LMF provides the quantized version of the relative Power between PRS resources per angle per TRP.
· The relative power is defined with respect to the peak power in each angle
· For each angle, at least two PRS resources are reported.
· Note: the peak power per angle is not provided
· Note: up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based
· Send an LS to RAN2/RAN3 to decide on the signaling details



2.1 Impact of Stage 2 specification TS 38.305
Table 2.1-1: Consolidated higher layers parameter list for Rel-17 NR
	Parameter name in the spec
	New or existing?
	Description
	Specification

	antennaInfoRequest_DL-AOD
	New
	Request from LMF to a gNB, asking for TRP beam/antenna information for DL-AOD
	FFS RAN3

	trpBeamAntennaInformation
	New
	TRP beam/antenna information reported from gNB to LMF for DL-AoD. 
	FFS RAN3



RAN1 thinks it is up to RAN3 to decide how the TRP beam information is provided to the LMF for both UE-assisted and UE-based. In our understanding, the LMF can request the TRP beam/antenna information in the TRP INFORMATION REQUEST message, the gNB can provide the information in TRP INFORMATION RESPONSE and the explicit enhancement is in RAN3 scope.
This enhancement will also impact the stage 2 specification TS 38.305. The TRP beam/antenna information should be added in the information that may be transferred from LMF to the UE and the information that may be transferred from the gNB to LMF.The explicit enhancement relies on the conclusion of RAN3.

Table 8.11.2.1-1: Information that may be transferred from LMF to the UE
	Information 
	UE-assisted
	UE-based

	Physical cell IDs (PCIs), global cell IDs (GCIs), and TRP IDs of candidate NR TRPs for measurement
	Yes
	Yes

	Timing relative to the serving (reference) TRP of candidate NR TRPs
	Yes
	Yes

	DL-PRS configuration of candidate NR TRPs
	Yes
	Yes

	SSB information of the TRPs (the time/frequency occupancy of SSBs)
	Yes
	Yes

	Spatial direction information (e.g. azimuth, elevation etc.) of the DL-PRS Resources of the TRPs served by the gNB
	No
	Yes

	Geographical coordinates of the TRPs served by the gNB (include a transmission reference location for each DL-PRS Resource ID, reference location for the transmitting antenna of the reference TRP, relative locations for transmitting antennas of other TRPs)
	No
	Yes

	TRP beam/antenna information(include azimuth angle, zenith angle and relative power between PRS resources per angle per TRP)
	No
	Yes 



Table 8.11.2.3-1: Assistance data that may be transferred from gNB to the LMF
	Information 

	PCI, GCI, and TRP IDs of the TRPs served by the gNB

	Timing information of TRPs served by the gNB

	DL-PRS configuration of the TRPs served by the gNB

	SSB information of the TRPs (the time/frequency occupancy of SSBs)

	Spatial direction information of the DL-PRS Resources of the TRPs served by the gNB

	Geographical coordinates information of the DL-PRS Resources of the TRPs served by the gNB

	TRP beam/antenna information(include azimuth angle, zenith angle and relative power between PRS resources per angle per TRP)



Proposal 1: RAN2 to agree to add the TRP beam/antenna information in the information that may be transferred from LMF to the UE and the information that may be transferred from the gNB to LMF.The explicit IE can wait for the progress of RAN1 and RAN3.
2.2 Impact of specification TS 37.355
Table 2.1-1: Consolidated higher layers parameter list for Rel-17 NR
	Parameter name in the spec
	New or existing?
	Description
	Per (UE, cell, TRP, …)
	Specification

	beamAntennaInfoRequest_DL-AOD
	New
	Request from UE to LMF, asking for TRP beam/antenna information for DL-AOD
	
	FFS RAN2

	trpBeamAntennaInformation
	New
	TRP beam/antenna information
provided to the UE for UE-based DL-AoD.
	
	 FFS RAN2

	PRS Resource ID
	Existing
	PRS resource ID of the trpBeamAntennaInformation
	in "trpBeamAntennaInformation"
	FFS RAN2/RAN3

	Azimuth angle
	New
	Azimuth angle of the trpBeamAntennaInformation
	in "trpBeamAntennaInformation"
	FFS RAN2/RAN3

	Zenith angle
	New
	Zenith angle of the trpBeamAntennaInformation
	in "trpBeamAntennaInformation"
	FFS RAN2/RAN3

	Relative power
	New
	Relative power of the trpBeamAntennaInformation
	in "trpBeamAntennaInformation"
	FFS RAN2/RAN3



RAN 1 thinks the signaling/procedures on how the TRP beam/antenna information to be optionally provided by the LMF to the UE for UE-based DL-AoD is up RAN2&RAN3. In our understanding, the present LPP procedures related to assistance data transfer can be reused for requesting and providing the TRP beam/antenna information between LMF and UE. The UE can optionally request the TRP beam/antenna information from LMF via the LPP RequestAssistanceData message. The LMF can provide the requested TRP beam/antenna information in LPP ProvideAssistanceData message. In this case, the LPP messages RequestAssistanceData and ProvideAssistanceData should be enhanced. 
Proposal 2: RAN2 to agree to reuse the LPP assistance data transfer procedure to support providing the TRP beam//antenna information from the LMF to the UE for UE-based DL-AoD.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4]RAN1 also provides the consolidated higher layers parameter list for Rel-17 NR. According to the conclusion from RAN1, the IEs NR-DL-AoD-RequestAssistanceData and NR-DL-AoD-ProvideAssistanceData need to be enhanced. In our understanding, for UEs that supporting UE-based DL-AoD positioning methods could optionally request the trpBeamAntennaInformation from the LMF and the LMF could optionally provide the trpBeamAntennaInformation to the UE for DL-AoD angle calculation enhancements.
The new trpBeamAntennaInformation IE should include the following information:
· PRS Resource ID
· Azimuth angle
· Zenith angle
· Relative power
Proposal 3: RAN2 to agree to enhance the IE NR-DL-AoD-RequestAssistanceData and NR-DL-AoD-ProvideAssistanceData to enable the UE and the LMF can exchange the trpBeamAntennaInformation. The explicit IE and value can wait for the progress of RAN1 and RAN3.
3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: RAN2 to agree to add the TRP beam/antenna information in the information that may be transferred from LMF to the UE and the information that may be transferred from the gNB to LMF.The explicit IE can wait for the progress of RAN1 and RAN3.
Proposal 2: RAN2 to agree to reuse the LPP assistance data transfer procedure to support providing the TRP beam//antenna information from the LMF to the UE for UE-based DL-AoD.
[bookmark: _GoBack]Proposal 3: RAN2 to agree to enhance the IE NR-DL-AoD-RequestAssistanceData and NR-DL-AoD-ProvideAssistanceData to enable the UE and the LMF can exchange the trpBeamAntennaInformation. The explicit IE and range can wait for the progress of RAN1 and RAN3.
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