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 Introduction

RAN1 sent a LS to RAN3 regarding support of UL-AOA/ZOA assistance information signalling for NR positioning. The LS requires RAN3 to have the following action [1]:

	To: RAN WG3

ACTION: 
RAN WG1 respectfully asks RAN WG3 to define UL-AOA/ZOA assistance signalling for NR positioning enhancements. 


In this contribution, based on the agreements on accuracy improvements for UL-AoA positioning solutions from RAN1, we provide analysis and proposals on the impact on RAN3.
 Discussion
According to the agreement on supporting UL-AoA/ZoA assistance information signalling from RAN1 below:

	RAN1 #104-e Meeting

Agreement:
NR supports at least the following additional assistance signaling from LMF to gNB/TRP to facilitate UL measurements of UL-AOA
Indication of expected AoA/ZoA value and uncertainty (of the expected AoA/ZoA value) range(s)
FFS: Details of procedure for providing the assistance
FFS: Reference angle of expected AoA/ZoA

RAN1 #104-bis-e Meeting

Agreement:
Uncertainty range for expected UL AoA/ZoA is defined as follows 

Expected azimuth angle of arrival as (φAOA - ΔφAOA/2, φAOA + ΔφAOA/2)

φAOA - expected azimuth angle of arrival, ΔφAOA – uncertainty range for expected azimuth angle of arrival

Expected zenith angle of arrival as (θZOA – ΔθZOA/2, θZOA + ΔθZOA/2)

θZOA - expected zenith angle of arrival, ΔθZOA – uncertainty range for expected zenith angle of arrival

Select one of the following coordinate system alternatives for signaling UL AoA/ZoA assistance information

Alt.1: Only GCS is supported for AoA/ZoA assistance information indication

Alt.2: Both GCS and LCS are supported for AoA/ZoA assistance information indication

FFS: Additional signaling for AoA/ZoA assistance information (expected value and uncertainty range) 

RAN1 #105-e Meeting

Agreement:
Both GCS and LCS are supported for UL AoA/ZoA assistance information indication.
Note: Existing signaling can be used for obtaining LCS to GCS translation information

Agreement:
Granularity of 0.1 degrees is applied for the expected AoA (φAOA), expected ZoA (θZOA) and the corresponding uncertainty values
Agreement:
LMF to gNB signaling of UL AoA/ZoA assistance information (expected value and uncertainty range) is supported for UL-TDOA and Multi-RTT positioning methods


RAN3 needs to discuss how to support signallings from LMF to gNB/TRP on UL AoA/ZoA assistance information (expected value and uncertainty range) for UL-AOA, UL-TDOA and Multi-RTT positioning methods. In the current specification TS38.455[2], MEASUREMENT REQUEST message is sent by LMF to request the NG-RAN node to report measurement results. It is proposed to introduce a new IE including expected value and uncertainty range in the MEASUREMENT REQUEST message. For example, it can be the following format for 9.1.4.1 MEASUREMENT REQUEST in TS 38.455:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI

9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)

TS 38.133 [16]
	-
	

	>UL Assistance Information
	O
	
	9.2.X
	
	
	

	SFN initialisation Time
	O
	
	Relative Time 1900

9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore


Then, the UL Assistance Information IE can  have the following format:

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Expected Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Expected Zenith Angle of Arrival
	M
	
	INTEGER(0..1799)
	TS 38.133 [16]

	Uncertainty AoA
	M
	
	FFS
	

	Uncertainty ZoA
	M
	
	FFS
	

	LCS to GCS Translation
	
	
	
	The translation of the z-axis direction

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	


Proposal 1: It is proposed to introduce a new IE including expected value and uncertainty range in the MEASUREMENT REQUEST message to provide UL AoA/ZoA assistance information from LMF to gNB/TRP. 

Proposal 2: Agree the corresponding TP in [3].
3. Conclusion

It is proposed to approve the following proposals:

Proposal 1: It is proposed to introduce a new IE including expected value and uncertainty range in the MEASUREMENT REQUEST message to provide UL AoA/ZoA assistance information from LMF to gNB/TRP. 

Proposal 2: Agree the corresponding TP in [3].
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