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Abstract: This contribution introduces a solution to provide Survival Time for deterministic applications.
1. Discussion
KI for use of Survival Time for Deterministic Applications in 5GS has the following issues:

- How to deliver survival time from TSN AF to 5G system;

- interworking with CNC and/or use of AF or NEF without interworking with CNC or with CUC, as ways how 5GS acquires the additional assistance information reflecting survival time.

This contribution proposes a solution to address the above issues.

This contribution also provides a definition for the Survival Time based on the description in TS 22.104 [4]:

Survival Time: The time that an application consuming a communication service may continue without an anticipated message. It can be the maximum number of consecutive incorrectly received or lost messages before the communication service is deemed to be unavailable.
The basic principle of the solution is:

  - If a TSC traffic is required with Survival Time, a dedicated QoS Flow shall be established for the TSC traffic.  

- The Survival Time is provided with QoS parameter to the RAN from the SMF.

- If a GBR QoS Flow is required with Survival Time and QoS Notification Control is enabled, the NG-RAN sends a notification towards SMF that the “GRBR can no longer be guaranteed” only when the NG-RAN determines that the Survival Time cannot be fulfilled. 
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-20.
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues

	Solutions
	Key Issues
	

	
	#1 Uplink Time Synchronization
	#2 UE-UE TSC communication
	#3A Exposure of TSC services: 

Exposure of deterministic QoS
	#3B Exposure of TSC services

Exposure of Time Synchronization
	#4 supporting the fully distributed configuration model for TSN
	#5
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* * * * Second change, all new texts * * * *

6.X
Solution #X:  Providing Survival Time for Deterministic Applications 
6.X.1
Introduction
This solution addresses Key Issue #5 "Use of Survival Time for Deterministic Applications in 5GS".
6.X.2
Functional Description
Survival Time information is provided from the SMF to the NG-RAN as part of QoS profile according to AF request. The Survival Time information can be set as the maximum number of consecutive lost or error packets, or a period of time without an anticipated packet.
This solution is based on the following principles:

· If a TSC traffic is required with Survival Time, a dedicated QoS Flow shall be established for the TSC traffic.  
· The Survival Time is provided with QoS parameter to the RAN from the SMF.
· If a GBR QoS Flow is required with Survival Time and QoS Notification Control is enabled, the NG-RAN sends a notification towards SMF that the “GRBR can no longer be guaranteed” only when the NG-RAN determines that the Survival Time cannot be fulfilled. 
6.X.3
Procedures

For the scenario that the service performance requirements include the Survival Time, procedures for transfer the survival time from AF to SMF is as figure 6.X.3-1 illustrates.


[image: image1]
Figure 6.X.3-1: Procedure for providing Survival Time
Step 1.  PDU Session Establishment for UE as specified in clause 4.3.2.2.1 of TS 23.502 [3].

Step 2.  The AF request procedure as specified in the TS 23.502 [3] clause 4.3.6.4 step 1 to step 4 with the TSC traffic information, which includes the Survival Time for the TSC traffic determined by the AF.
For TSC communication with TSN network (i.e. the AF is a TSN AF), if a TSN stream is required with a Survival Time, the AF shall not perform aggregation of multiple TSN streams. 
Step 3.  The PCF generates the PCC rule which includes Survival Time information.
Step 4.  The PCF provides the PCC rule to the SMF.
Step 5.  The SMF performs QoS Flow binding.

For TSC communication without TSN network, if a PCC rule contains the Survival Time information, the PCC rule is bound to a new QoS Flow and no other PCC rule should be bound to this QoS Flow any more.

Step 6.  The SMF provides the Survival Time information as part of QoS Profile for the QoS Flow to NG-RAN.
6.X.4
Impacts on Existing Nodes and Functionality
AF:
  - Decide Survival Time of the service.

- For TSC communication with TSN network, the AF shall not perform aggregation of multiple TSN streams if Survival Time applies to the TSN streams.
PCF:

  - Provide the Survival Time information in PCC rule to the SMF.

SMF:

  - Provide the QoS Profile with the Survival Time information to NG-RAN.

  - For TSC communication without TSN network, the SMF shall bind the TSC traffic required with Survival Time to a dedicated QoS Flow.
NG-RAN:

- For a GBR QoS Flow required with Survival Time, the NG-RAN sends a notification towards SMF that the “GRBR can no longer be guaranteed” only when the NG-RAN determines that the Survival Time cannot be fulfilled.
* * * * End of changes * * * *[image: image2.png]
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