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1	Introduction
In the RAN#102 meeting, a new Study Item on solutions for Ambient IoT (Internet of Things) in NR was approved [1], and it is further updated in RAN#103 meeting in [5]. The corresponding objectives related to RAN3 are listed as follows:
a)    Identify necessary impacts on signaling and procedures for CN-RAN interface, to enable [RAN3]:
· Paging  
· Device context management
· Data transport
b)    Identify RAN architecture aspects, including whether support for split architecture is necessary [RAN3]
c) Identify potential solutions for locating an Ambient IoT device with no specification impact, e.g. reusing existing user location report, or minimal specification impact to convey location information to core network [RAN3]
In this contribution, we will discuss the location issue as listed in the objective led by RAN3.
2 	Backgroud for Topology 1 and Topology 2
Based on the RAN SID [1] and TR [2] there are 2 topologies to be supported for A-IoT service, as below: 
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Figure 4.2.1.1-1: Topology 1
	[image: ]
Figure 4.2.1.2-1: Topology 2


Deployment scenario 1 with Topology 1:
· The Ambient IoT device directly and bidirectionally communicates with a base station. 
· Device indoors, base station indoors
· Base station and coexistence characteristics: Micro-cell, co-site
Deployment scenario 2 with Topology 2:
· The Ambient IoT device communicates bidirectionally with an intermediate node between the device and base station.
· Device indoors, base station outdoors
· UE as intermediate node, under network control.
· The location of intermediate node is indoor.
· Base station and coexistence characteristics: Macro-cell, co-site
3 	Location Report for A-IoT
In SA2 TR [3], there are also some location related solutions during the Inventory/Command procedure as follows.
	Solution
	Description
	Figure

	#3
	For Topo 1/ Topo 2:
During Inventory procedure, readers report Device IDs to AIoT Controller. Optionally, Readers may also report additional Enrichment Data, which may include the signal strength for each detected Device ID and the location of the Reader (if known).






For Topo 1/ Topo 2:
During Command procedure， readers report the received Command Response(s) to AIoT Controller. Optionally, Readers may also report additional Enrichment Data, which may include the signal strength for each detected Device ID and the location of the Reader (if known).
	
      
Figure 6.3.2.1: Inventory procedure


Figure 6.3.2.2: Command procedure

	#6
	For Topo 1/ Topo 2:
A-IoT reader sends an AIoT report to AIoT-GW, and the AIoT report includes UL MAuC, AIoT service ID, AIoT data/signalling, and AIoT reader ID (e.g. including the location identifier).
	[image: ]
Part of Figure 6.6.3.1-1

	#8
	For Topo 1:
During Inventory procedure, A-IoT RAN may report location information (ULI) of the A-IoT device.
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Part of Figure 6.8.2.1-1



Observation: In on SA2 solutions, companies consider that reader ID can be used as the device location.
In current spec TS38.413, Location Reporting procedure is defined as below:
	TS 38.413 [4], Sec 8.12.3:
The NG-RAN node initiates this procedure by sending a LOCATION REPORT message to the AMF, to provide the UE's current location, the UE's last known location with time stamp, or the UE's presence in the area of interest to the AMF.
[image: ]


Besides, in almost all UE associated NGAP messages sent from RAN node to AMF, like INITIAL UE MESSAGE message, UPLINK NAS TRANSPORT message, the User Location Information IE is also included to provide location report. Similarly, in Topology 1, the location report can be also sent from RAN node to CN via NGAP/xxAP in the message sent from the RAN node to the CN during Inventory/Comand procedures, e.g., together with the received device ID(s)/UL data.
0. Proposal 1: Support AIoT device Location Report over NGAP/xxAP via e.g., User Location Information IE. 
0. Regarding to what kind of location information needs to be included for A-IoT device, we can have a look at the legacy User Location Information IE:
0. [image: ]
0. The User Location Information IE contains many location identifiers, considering that the cell concept and TAI may not be applicable in AIoT, all these existing IE branches seems not suitable to be reused.
· In the Topology 1, as mentioned by SA2 solutions, a serving BS-reader granularity (i.e., base staion ID or Reader ID) can be reported for A-IoT device locating. 
· For Topology 2, the intermediate UE plays the role of a reader, which offers the data and/or signalling transmission over A-IoT Uu. However, the corresponding network architecture, protocol stack and A-IoT service forward method are not clear for now, RAN3 can further discuss how to support location report of Topology 2 after RAN2/SA2 progress.
0. Proposal 2: Reader level granularity for Ambient IoT device locating, i.e., RAN node level granularity in Topo 1.
4		Conclusion
In this contribution, we discussed some potential solutions on location report for Ambient IoT. And we got the following observation and proposals:
Observation: In on SA2 solutions, companies consider that reader ID can be used as the device location.
0. Proposal 1: Support AIoT device Location Report over NGAP/xxAP via e.g., User Location Information. 
0. Proposal 2: Reader level granularity for Ambient IoT device locating, i.e., RAN node level granularity in Topo 1.
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----------------Start of the First Change----------------
[bookmark: definitions][bookmark: _Toc160111585]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc160111586]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc160111587]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
DO-A	Device-originated autonomous
DO-DTT	Device-originated by device-terminated trigger
DT	Device-terminated
FR	Frequency Range
IoT	Internet of Things
LPWA	Low-power, wide-area
LTE-MTC	Long Term Evolution – Machine Type Communication
NB-IoT	Narrowband IoT
RFID	Radio frequency identification
SFO	Sampling frequency offset

----------------Start of the Next Change----------------
[bookmark: _Toc160111605]6.8	Locating Ambient IoT devices
Editor’s note: Proximity determination may be in a 6.8.x sub-clause, or another arrangement, depending on how the study proceeds.
6.8.1	General
The AIoT device locating enables the AIoT RAN node to provide the location report of the AIoT device to the CN, in Reader granularity. 
The AIoT location report is carried by the NGAP (XXAP) signalling transmission.  

----------------End of the Changes----------------
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  Figure 8.12.3.2 - 1: Location report  
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