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[bookmark: _Hlk124767335]Abstract: This document provides a TP to TR 22.840 v.2.0.0 to add additional information for the value captured for “Device density” in the Table 7.2.1-1 “KPIs for inventory”. 
1. Introduction
Since SA1 103, the Table 7.2.1-1 in TR 22.840 v2.0.0 currently captures “<1,5 Million/km²” for Device density, based on values captured for UC#5.1, UC#5.2, UC#5.5, UC#5.7, UC#5.16, and TS#6.1. 
2. Reason for Change
There have been questions on whether this value refer to indoor or outdoor or both. There is need to include additional information to make the captured value clear and self-explanatory. To recap:
UC#5.1 and UC#5.5 are strictly indoor scenarios, the proposed Device density is on the same level or is identical to “<1,5 Million/km²”. E.g. NOTE 4 in Table 5.5.6-1 explains how this value is inferred: “NOTE 4:  Daily around 1 million units of materials are used in the manufacturing area, but they are not used at the same time.”

UC#5.16 describes the entire logistic management process that involves both indoor (e.g. stock-taking, inventory) and outdoor (e.g. transportation, distributions) aspects as mentioned in the overall Service Flow. However, the captured “<1,5 Million/km²” for Device density refers to the indoor aspects, when the packaged washing machines are stored in the warehouse/storage rooms before being transported to the customers. When the goods are being transported from the storage/warehouse to customers (e.g. at least in large region or nation-wide), the outdoor Device density is much smaller.
[bookmark: _Hlk149135876]UC#5.2 Table 5.2.6-1 NOTE2: “It refers typical medical instrument density condition in Chinese hospital.” Based on the Service Flow, the entire hospital terrain including indoor space and outdoor space may be considered to derive the Device density. Anyhow, the value 1000/km2 is 3 orders of magnitude lower than that of 1,5 Million/km². 
Similarly, UC#5.7 targets at “relatively large service area with a mix of indoor and outdoor deployment” (see clause 5.7.1 Description). Table 5.7.6-1 captures an even much lower Device density value of 100/km2.
Therefore, it is important to clarify that the value “<1,5 Million/km²” applies to indoor situation.
3. Conclusions
Update Table 7.2.1-1 by adding “indoor” to the already captured value “<1,5 Million/km²” for Device density KPI.
4. Proposal
It is proposed to agree on the following changes to 3GPP TR 22.840 v2.0.0.

* * * First Change * * * *
[bookmark: _Toc144489380][bookmark: _Toc144807985][bookmark: _Toc49931674]7.2	Consolidated potential KPIs
[bookmark: _Toc144489381][bookmark: _Toc144807986]7.2.1	KPIs for inventory
Table 7.2.1-1 KPIs for inventory 
	 Scenarios
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range (Note 1)
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy
	Remark

	inventory or asset management 
	Typically, seconds level

	99%
	NA
	<2 Kbit/s
	96/256 bits
	<1,5 Million/km² indoor only 
(Note 2)
	30~50m indoor,
200m~400m outdoor 
	1-10km²
	3~10km/h
	NA
	NA
	NA
	3 m indoor, 

cell-level outdoor
	UC#5.1, UC#5.2, UC#5.5, UC#5.7, UC#5.16
TS#6.1

	NOTE 1: The communication range is the communication distance between the ambient IoT device and the 5G network or between the ambient IoT device and an ambient IoT capable UE.
NOTE 2: The device density is much lower outdoors as only a subset of assets (e.g. stored indoors) will be in transit, and a much larger area for transit applies. 




 * * * End of the First Change * * * *
