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1. Introduction
Energy efficiency requirements for batter-driven given in 3GPP TS 22.261 clauses 6.15.2  and in 3GPP TS 22.104 clause 5.2 in table 5.2-2 on communication service performance requirements for industrial wireless sensors are added to the requirement analysis clause 4 of this TR and a corresponding key issue is proposed to study whether and how the use of additional interfaces and mechanisms designed for constrained devices need to be introduced to support the Factories of the Future applications.
2. Reason for Change
This contribution proposes a new key issue for constrained devices.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.9.0.
* * * First Change * * * *

4.1
Analysis of TS 22.261
4.1.1
Description

3GPP TS 22.261 [2] describes the service and operational requirements for a 5G system which include detail 5G communication for automation requirements in factories of the future domain.

The following 5G system capabilities impact on application layer support for Factories of the Future are addressed:

-
Network slicing;

-
Network capability exposure;
-
Non-public networks
-
5G LAN-type service
-
Energy efficiency.
4.1.2
Analysis

Table 4.1.2-1 lists the potential requirements which may be applicable for application layer support for Factories of the Future in 5G network. 

Table 4.1.2-1: Service requirements applicable for application layer 
	5G system capabilities
	Reference
	Factories of the future related service requirement description 

	Network capability exposure
	Subclause 6.10.2 of 3GPP TS 22.261 [2]
	API requirements for geographic location, monitor network resource, communication services, monitor UE status, private slice network status, manage non-public network & private slice(s), private slice infrastructure, automatic configuration services to non-public networks

	Non-public networks
	Subclause 6.25.2 of 3GPP TS 22.261 [2]
	Non-public network services requirements for service continuity, network selection

	5G LAN-type service
	Subclause 6.26.2 of 3GPP TS 22.261 [2]
	5G LAN-type service requirements for service continuity, 5G LAN-VN management, industrial setting, service exposure

	Positioning services
	Subclause 6.27.2 of 3GPP TS 22.261 [2]
	Positioning service requirements for position-related data available, traceability to application, UE provide position-related data, dynamically update rate of the position-related data, negotiate positioning methods

	Energy efficiency
	Subclause 6.15.2 of 3GPP TS 22.261 [2]
	Energy efficiency requirements for battery driven, constrained UEs. Some field devices in the production and processing plants are constrained (for instance battery-driven field devices). E.g. industrial sensors can use a wide variety of batteries depending on the use case, but in general they are highly constrained in terms of battery size.


* * * Next Change * * * *

4.2
Analysis of TS 22.104
4.2.1
Description

Two aspects were addressed in 3GPP TS 22.104 [3] include:

-
End-to-end service performance requirements and network performance requirements related to these end-to-end service performance requirements; 

-
Support for LAN-type services specific to industrial/high performance use cases. Related Ethernet functionalities include, for example, those in IEEE 802.1Qbv [4].
The following 5G system capabilities may have an impact on application layer support for Factories of the Future in 3GPP TS 22.104 [3] are captured:

-
Clock synchronisation requirements;
-
High accuracy positioning requirements;
-
TSN enhancements;

-
Energy efficiency.
4.2.2
Analysis

Table 4.2.2-1 lists the requirements which may be applicable to the application layer support for Factories of the Future in 5G network. 

Table 4.2.2-1: Service requirements of factories of the future domain

	5G system capabilities
	Reference
	Factories of the Future related service requirement

	Clock synchronisation
	Subclause 5.6.1 of 3GPP TS 22.104 [3]
	The 5G system shall support to synchronize a UE's time clock to a global clock or a working clock and support a mechanism to process and transmit related time synchronization protocols for 3rd party applications which use those protocols.

	
	Subclause 6.2 of 3GPP TS 22.104 [3]
	For infrastructure dedicated to high performance Ethernet applications, the 3GPP system shall support clock synchronisation defined by IEEE 802.1AS [5] across 5G-based Ethernet links with PDU-session type Ethernet and other Ethernet transports such as wired and optical (Ethernet Passive Optical Network)

	High accuracy positioning
	Subclause 5.7 of 3GPP TS 22.104 [3]
	Corresponding high positioning requirements for horizontal accuracy, availability, heading, latency and UE speed for typical scenarios

	TSN enhancements
	Subclause 6.2 of 3GPP TS 22.104 [3]
	3GPP system shall support enhancements for time-sensitive networking as defined by IEEE 802.1Q [6] for 5G-based Ethernet links with PDU sessions type Ethernet

	Energy efficiency
	Subclause 5.2 of 3GPP TS 22.104 [3] 
	Communication service performance requirements for industrial wireless sensors. Industrial sensors can use a wide variety of batteries depending on the use case, but in general they are highly constrained in terms of battery size.


* * * Next Change * * * *

5.X
Key Issue X – Constrained devices

Energy efficiency requirements are relevant for battery driven industrial devices. E.g. industrial wireless sensors can use a wide variety of batteries depending on the use case, but in general they are highly constrained in terms of battery size.
Open issue:

-
Whether and how the use of additional interfaces and mechanisms designed for constrained devices are introduced to support the Factories of the Future applications?

