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Discussion
The FS_IIoT SID includes the following objectives:

1.
Enhanced support of integration with IEEE TSN:

a. Support for uplink synchronization with 5GS. 
b. Support for multiple working clock domains connected to the UE (considering uplink synchronisation with UE as master).
c. Support for Time Synchronization of UE(s) with the TSN GM of master UE with 5G System.

2. Enhanced support of deterministic applications:

a. UE-UE TSC communication via same UPF 
b. Exposure of network capability to support Time sensitive communication, more specifically deterministic services and Time synchronization.

3. Consider the following aspects:

a.  Specific TSC related requirements needed for Audio Visual Service Production.
Objective 2a addresses UE-UE TSC communication via same UPF. 
Relevant service requirements from TS 22.261, TS 22.263, TS 22.104:
· “Diverse mobility management” section: The 5G network shall allow operators to optimize network behavior (e.g., mobility management support) based on the mobility patterns (e.g., stationary, nomadic, spatially restricted mobility, full mobility) of a UE or group of UEs.

· “Diverse mobility management” section: The 5G system shall enable operators to specify and modify the types of mobility support provided for a UE or group of UEs.

· “Diverse mobility management” section: The 5G system shall optimize mobility management support for a UE or group of UEs that use only mobile originated communications.

· “efficient bulk operations for IoT” section: The 5G system shall support a timely, efficient, and/or reliable mechanism to transmit the same information to multiple UEs.

· from efficient user plane section: Based on operator policy, application needs, or both, the 5G system shall support an efficient user plane path between UEs attached to the same network, modifying the path as needed when the UE moves during an active communication.

· “Priority, QoS, and policy control” section: The 5G system shall be able to support E2E (e.g., UE to UE) QoS for a service.

· “The 5G system shall be able to provide periodic deterministic communication with the service performance requirements reported in Table 5.2-1.”
Shortened Table 5.2-1: Periodic deterministic communication service performance requirements

	Characteristic parameter
	Influence quantity
	

	Communica​tion service availability: target value (note 1)
	Communication service reliability: mean time between failures
	End-to-end latency: maximum (note 2)
	Service bit rate: user experienced data rate
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE 
speed
	# of UEs
	Service area 
(note 3)
	Remarks

	99,999 % to 99,99999 %
	~ 10 years


	< transfer interval value
	–
	50
	500 μs 
	500 μs
	≤ 75 km/h
	≤ 20
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	40
	1 ms 
	1 ms
	≤ 75 km/h
	≤ 50
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	20
	2 ms 
	2 ms
	≤ 75 km/h
	≤ 100
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	
	1 k
	≤ 10 ms
	10 ms
	-
	5 to 10
	100 m x 30 m x 10 m
	Control-to-control in motion control (A.2.2.2); (note 9)

	> 99,9999 %
	~ 10 years
	< transfer interval value
	–
	40 to 250
	1 ms to 50 ms (note 6) (note 7)
	transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2
	Mobile robots (A.2.2.3)

	99,9999 % to 99,999999 %
	≥ 1 year
	< transfer interval value
	–
	20
	≥ 10 ms (note 8)
	0
	typically stationary
	typically 10 to 20
	typically ≤ 100 m x 100 m x 50 m
	Process automation – closed loop control (A.2.3.1)

	NOTE 1:
One or more retransmissions of network layer packets may take place in order to satisfy the communication service availability requirement.

NOTE 2:
Unless otherwise specified, all communication includes 1 wireless link (UE to network node or network node to UE) rather than two wireless links (UE to UE).

NOTE 3:
Length x width (x height).

NOTE 4:
(void)

NOTE 5:
Communication includes two wireless links (UE to UE).

NOTE 6:
This covers different transfer intervals for different similar use cases with target values of 1 ms, 1 ms to 10 ms, and 10 ms to 50 ms.

NOTE 7:
The transfer interval deviates around its target value by < ± 25 %.

NOTE 8:
The transfer interval deviates around its target value by < ± 5 %.

NOTE 9:
Communication may include two wireless links (UE to UE).

NOTE 10:
The first value is the application requirement, the other values are the requirement with multiple transmission of the same information (two or tree times respectively).

NOTE 11:
Service Area for direct communication between UEs. The group of UEs with direct communication might move throughout the whole factory site (up to several km²).


Relevant use cases (TSC use cases within the factory) are specified in the following Stage 1 specifications:
Reference:

[X1] 3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains; Stage 1".
[X2] 3GPP TR 22.827: “Study on Audio-Visual Service Production; Stage 1”.

Proposal

It is proposed to add the following key issue to the TR 23.700-20 FS_IIoT
*** Start of changes ***
5.X
Key Issue #<X>:  UE-UE communication optimization for TSC
5.X.1
Description


This Key Issue aims at optimizing UE-UE communications for Time Sensitive Communications (TSC) in 5G System (5GS). Many TSC use cases within the factory (e.g.TS 22.104 [X1]) and beyond the factory industry (e.g. TR 22.827 [X2]) have as a common characteristic several UEs deployed in a limited geographical area communicating among themselves. The knowledge of the deterministic UE traffic pattern helps the 5GS to optimize the traffic management according to the expected traffic, such as the use of the TSCAI to guide and optimize RAN scheduler.

However, in this context and considering UE-UE communications through a common UPF, 5GS could go one step further and be aware of the correlation between traffics (i.e. uplink traffic sent from UE1 and the downlink traffic received at UE2), as depicted in Figure 5.1.x. The knowledge of the correlation between user plane traffic flows enables 5GS E2E point of view of the TSC requirements. This can be used to provide more flexible user plane configuration, as not every user plane connection is considered independent of the rest, or even condition of the establishment or reconfiguration of the user plane UE-UE connection.
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Figure 5.1.x: UE-UE TSC communication

Solutions for this Key Issue rely on what information the 5GS can obtain from the AF via exposure/negotiation and/or from the UEs to describe the deterministic requirements and the correlation between traffic flows.

For this Key Issue the following areas should be studied: 

1. TSC specific optimization such as bridge delay determination considering UE-UE communication via same UPF.
2. Coordinated configuration of Deterministic QoS for the QoS Flows of the two UE(s), such as asymmetric QoS configuration for the QoS Flows considering QoS requirements for UE – UE communication.
3. UE-UE TSC session continuity management due to mobility, such as optimized path switch or NF reselection considering both communication end points may be mobile.
4. Extension of the solution for items #1 and #2 when more than two UEs are involved, including efficient data distribution in the interfaces shared by more than one UE.
5G System QoS and Policy control solution for deterministic applications should be transparent and flexible enough irrespective of whether the user plane is established between UE-UPF or UE-UE or even UE-wired end station. The 5GS should be able to offer optimized connectivity not assuming always UE-UPF, it may be UE-UE when both are wireless, or UE-wired end station directly connected to the 5GS.

*** End of changes ***
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