3GPP TSG-SA WG1 Meeting #82 
S1-181508
Dubrovnik, Croatia, 7 - 11 May 2018
(revision of S1-181329)
Title:
BMNS – End-to-end asset tracking
Agenda Item:
7.7
Source:
Siemens AG
Contact:
Michael Bahr (bahr et siemens dod com) 

Abstract: This contribution describes the roles for network slicing in end-to-end asset tracking. It proposes text to be included in FS_BMNS TR.
Discussion
Communicaton service continuity is the main characteristic of the BMNS scenario “end-to-end asset tracking”. The asset tracking communication service continues from an exclusive 5G network (network slice) through the PLMN to another exclusive 5G network (see Figure 5.I.1-1).
The BMNS scenario “end-to-end asset tracking” is not restricted to any business relationship model of stakeholder role model 3. The scenario can be realized with business relationship models 3a, 3b, 3c, or 3d for exclusive 5G networks of the factories. The different exclusive 5G networks may have different business relationship models. In Figure 5.I.1-1, however, factory A is depicted as using business relationship model 3a or 3b and factory B is depicted as using business  relationship model 3d.
Proposed Changes
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5.I
End-to-end asset tracking
5.I.1
Description

Current and emerging production processes require continuous tracking of work pieces and goods. Complex goods are often produced and assembled at different sites. 5G networks can enable continuous asset tracking of work pieces (end-to-end asset tracking). Some parts of the end-to-end asset tracking may be deployed through network slices. Figure 5.I.1-1 illustrates such a scenario.
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Figure 5.I.1-1: Example of end-to-end asset tracking by use of 5G networks and network slices
A work piece is tracked in factory A. A wireless 5G UE is used for tracking. This UE is connected to the network slice of factory A. The network slice is provided as a dedicated network slice for use by factory A. The network slice is provided by an MNO, and it is part of a PLMN (PLMN 1).

The work piece is transported from factory A to factory B. As soon as the 5G UE of the work piece looses connectivity to the network slice of factory A, it connects to the 5G PLMN 2 in order to continue to provide asset-tracking information (e.g. its location) to the asset tracking application in factory A. 
When the 5G UE of the work piece gets into the connectivity range of factory B, it disconnects from the PLMN and connects to the network slice for asset tracking in the exclusive 5G network of factory B. The 5G network of factory B deploys one or more network slices.
Other examples for the deployment of end-to-end asset tracking by use of 5G networks and network slices are shown in Figure 5.I.1-2 and Figure 5.I.1-3.
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Figure 5.I.1-2: Example of end-to-end asset tracking by use of geographically constrained network slice
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Figure 5.I.1-3: Example of end-to-end asset tracking by use of network slice throughout the PLMN
Position of the work piece with the asset tracking UE is monitored in a uniform way, independent of the 5G network or network slice the UE is connected to.

The time-stamps of the asset-tracking information use the same time base throughout all visited 5G networks/slices. 
Corresponding credentials for the different 5G networks will be used for authorisation and authentication.

Since the information sent back to the factory can be quite sensitive, encryption of the information is required. Commonly, UEs used for asset tracking are energy constrained, which is why OTT security often is not an option and network encryption usually is relied on. The operators of the factories need an assurance that network security is switched on (and what kind). This assurance can be provided through suitable monitoring mechanisms.
5.I.2
Potential Requirements

[PR 5.I.2-1] The 3GPP system shall enable communication service continuity between network slices of exclusive 5G networks and 5G PLMNs if a 5G UE moves from an exclusive 5G network to a 5G PLMN or vice versa.

[PR 5.I.2-2] The 5G system shall support a mechanism to enable synchronised time stamps across the different network slices and 5G networks.

[PR 5.I.2-3] The 5G system shall support a mechanism to enable uniform monitoring of the position of the asset-tracking UE independent of the network (slice) it is connected to.

[PR 5.I.2-4] The 5G system shall be able to expose the security communication services used by a UE when connected to the network slices and 5G networks to an authorised user for logging and auditing purposes. 
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