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1 Introduction

CB: # AIoT2_Locating

- Discuss the use cases for AIoT device locating

(moderator - CMCC)

Summary of offline disc R3-242153
2 For the Chairman’s Notes
Propose to capture the following:

Use cases for locating an AIoT device: 
-
Command Optimization (Find an appropriate “reader” close to the A-IoT device); 
-
Inventory for Location Service (Find where the A-IoT device is);

Locating the A-IoT device at “reader” granularity is supported, FFS for other granularities.
3 Discussion 
Regard to the use cases for A-IoT device locating, the description of use case in the TR 38.848 can be used as a reference.
	4.1
Use cases/services
4.1.1
Representative use cases
Two sets or levels of grouping were defined. The first, Grouping A, is on the basis of the deployment environment(s) described for a use case in TR 22.840 [2], and the second, Grouping B, is on the basis of functionality/application described in TR 22.840 [2].

Grouping A:

-
Indoor

-
Outdoor

-
Indoor/outdoor

Grouping B:

-
Inventory

-
Sensors

-
Positioning

-
Command

These two groupings are then used to form representative use cases (rUCs) as follows, which are used in Clause 4.2 – Deployment scenarios and connectivity topologies.

-
rUC1: Indoor inventory

-
rUC2: Indoor sensors

-
rUC3: Indoor positioning

-
rUC4: Indoor command

-
rUC5: Outdoor inventory

-
rUC6: Outdoor sensors

-
rUC7: Outdoor positioning

-
rUC8: Outdoor command

This resulted in the following mapping from SA1 use cases and traffic scenarios onto RAN rUCs:
Table 4.1.1-1: Mapping between RAN representative use cases and SA1 use cases

rUC

Applicable SA1 UCs / traffic scenarios

rUC1: Indoor inventory

5.1 Automated warehousing

5.2 Medical instruments inventory management and positioning

5.4 Non-Public Network for logistics

5.5 Automobile manufacturing

5.7 Airport terminal / shipping port

5.15 Smart laundry

5.16 Automated supply chain distribution

5.18 Fresh food supply chain

5.27 End-to-end logistics

6.1 Flower auction

6.3 Electronic shelf label
rUC2: Indoor sensor

5.6 Smart homes

5.13 Base station machine room environmental supervision

5.15 Smart laundry

5.20 Smart agriculture

5.23 Smart pig farm

6.2 Cow stable

rUC3: Indoor positioning

5.8 Finding Remote Lost Item

5.9 Location service

5.10 Ranging in a home

5.12 Personal belongings finding

5.14 Positioning in shopping centre

5.21 Museum Guide

rUC4: Indoor command

5.11 Online modification of medical instruments status

5.17 Device activation and deactivation

5.26 Elderly Health Care

5.29 Device Permanent Deactivation

6.3 Electronic shelf label

rUC5: Outdoor inventory

5.2 Medical instruments inventory management and positioning

5.4 Non-public network for logistics

5.7 Airport terminal / shipping port

5.16 Automated supply chain distribution

rUC6: Outdoor sensor

5.3 Smart grids

5.19 Forest Fire Monitoring

5.22 Dairy farming

5.24 Smart manhole cover safety monitoring

5.25 Smart bridge health monitoring

rUC7: Outdoor positioning

5.8 Finding remote lost item

5.9 Location service

5.12 Personal belongings finding

rUC8: Outdoor command

5.11 Online modification of medical instruments status

5.17 Device activation and deactivation

5.26 Elderly Health Care

5.30 Controller in smart agriculture




In addition, we copy the description of design target of positioning accuracy.
	5.7
Positioning accuracy

The design target of absolute positioning accuracy when performed by the cellular network (including assisting nodes when present) is:

-
1~3 meters @ 90% indoor location.

-
Several tens of meters @ 90% outdoor location.

The design target of relative ranging accuracy for topology 4 is:

-
1~3 meters @ 90% indoor and outdoor location


From the moderator summary on new SI Study on solutions for Ambient IoT in NR in RAN#102, it shows that there may be interest in supporting positioning with more or less efforts is the common understanding from RAN plenary views.

	Positioning

SID excerpt: “Study of positioning in Rel-19 is limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation)”
Question: Is the statement in the draft moderator SID suitable for scoping positioning or locating the Ambient IoT device in this Release of Ambient IoT? If not, please explain, including WG workload considerations.

Summary of answers on NWM: there is interest in supporting positioning with more or less efforts.


Also, some proposals are captured from the companies’ contributions shown as follows.
From [1], Qualcomm thinks that RAN3 should discuss the granularity needed for AIoT positioning for the inventory/command use cases for both Topology 1 and Topology 2.
From [2], CATT think that it’s not appropriate for A-IoT device to support GNSS capability, or support 3GPP based positioning methods, which will result in the high cost and high complexity of the A-IoT devices. If more accurate positioning accuracy is expected for A-IoT use case, and if the device location is known by the device (how it is achieved is not to be specified), the location could be reported to the CN via the NAS, if supported. However, whether and how to request and report the UE location between A-IoT device and Core Network is out of RAN3 scope.

If more accurate location of an A-IoT device could be decided by the BS according to the implementation (e.g. according to the AoA of the signalling/data from the device), it could be reported to the CN via the ULI.
From [4], Xiaomi thinks that the Cell/TA-Level Location Information can be supported and discussed first and then discuss the Coordinates-Level Positioning, which aims to provide precise device location using positioning methods, similar UE positioning.
From Ericsson’s view, Positioning of AIoT devices with a sufficiently high accuracy, dependent on the use case, is expected to be an important part of real-life deployments and it is expected that respective accuracy supported by 5GS will have to go beyond what is requested from RAN3 to study along the Rel-19 SID.
Companies are invited to express the views on following proposals.
Study the solution of indoor device locating.
Two use cases: Command Optimization (Find an appropriate reader close to the A-IoT device); Inventory for locating Service (Find where the A-IoT device is)

Reader granularity device locating is supported, FFS for other granularities.
Locating the A-IoT device at reader granularity is supported, FFS for other granularities.
4 Conclusion, Recommendations 
If needed
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