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Abstract of the contribution: This contribution proposes a solution for 5GC transfers the Survival Time from AF to SMF and then signals to RAN.
Discussion
A Key Issue X: Use of Survival Time for Deterministic Applications in 5GS is introduced. According to the Key Issue description, CN is responsible for transferring the Survival Time to RAN and RAN decides how and when to apply Survival Time, which implies that the Survival Time is managed and enforced based on RAN mechanism. Thus it is important for SA2 to consider the requirement from RAN. In the Rel-17 TS 22.104, Survival Time is included in the requirements of Periodic deterministic communication service and Aperiodic deterministic communication service. 
It is proposed that SA2 should discuss Survival Time considering from both SA1 requirement perspective and RAN requirement perspective. 
Support of Survival Time from SA1 requirement perspective
TS22.104 provides several definitions of the Survival Time. The definitions can be found in Sections 3.1, 5.1, and in Annex C2.3 and C3. A generic definition is provided in Section C2.3 as:
Survival time
The maximum survival time indicates the time period the communication service may not meet the application's requirement before the communication service is deemed to be in an unavailable state. 
NOTE 1:	The survival time indicates to the communication service the time available to recover from failure. This parameter is thus tightly related to maintainability [7].
When it comes to the unit to be used for survival time, there are two types of definitions, depending on the application. Rather than listing them all, we copy below description and Figure C.3-1 from Annex C3 of TS22.104: 
	This is the so-called Survival Time. The Survival Time can be expressed as 
-  a period or, 
-  especially with cyclic traffic, as maximum number of consecutive incorrectly received or lost messages.
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Figure 1: Definition of up time, down time and up state, down state, also showing Survival Time 

Indeed, for periodic deterministic traffic, the time unit is the transmission cycle and survival time can be expressed without unambiguously as a number of consecutive failed transmissions. Furthermore, it can be observed that survival time is mainly a requirement for periodic deterministic transmissions, as captured in Tables 5.2-1/2 of TS22.104. Only one survival time value is provided for aperiodic deterministic transmissions in Table 5.3-1 (Mobile Operation Panel application) with a value of 16ms. But such traffic has a transfer interval value of 8ms which means that it is a cyclic transmission where transmissions may or may not happen (if no message to send). And even if no new message needs to be transmitted after a first message failure, the next transmission occasion will be used anyways to re-transmit the failed message. Therefore it is also very similar to the periodic deterministic transmissions and, taking this example, the 16ms survival time can also be captured as three consecutive message failures.
Observation 1: Survival Time can be classified into two types of definitions: a period of time or maximum number of consecutive incorrectly received or lost messages. If the Survival Time has been exceeded, the application transitions the status of the communication service into a down state.
Support of Survival Time from RAN requirement perspective
Considering the two types of definitions from RAN perspective, it is more practical/simple to react on transmission failures rather than implementing a timer for each and every packet transmission. Especially, for the tightest latency, it will be the “NACK” response that could be used as an implicit trigger to increase the link reliability. 
RAN awareness is mainly required for the most stringent requirements. The most stringent usecases described as TS 22.104 are captured in Table A.2.2.1-1. In this case, the Survival Time is equal to the cycle time, which means that it spans only one additional message transmission, and so the Survival Time requirement translates into at most 2 consecutive message transmission failures. 
Observation 2: It is more practical/simple to express Survival Time as the maximum number of consecutive message transmission failures from RAN requirement perspective.
Proposal: Applying Survival Time defined as the maximum number of consecutive message transmission failures in the solution.

Proposal
[bookmark: _Toc30694660][bookmark: _Toc31096574]<<< Start of changes >>>
6.X	Solution #X: Use of Survival Time for Deterministic Applications
[bookmark: _Toc30694661][bookmark: _Toc31096575]6.X.1	Introduction
[bookmark: _Toc30694662][bookmark: _Toc31096576]This solution addresses Key issue #5: Use of Survival Time for Deterministic Applications in 5GS.
Survival Time is an application-specific parameter and can be expressed as the maximum number of consecutive message transmission failures and its value should be an integer. 5GS should address Survival Time by making sure the next transmission goes through within the end-to-end latency budget so as to go back to “normal operation” and stay away from unavailable time. The Network transfers the Survival Time from AF to SMF and then signals to RAN as part of TSCAI. 
6.X.2	Functional Description
[bookmark: _Toc30694663][bookmark: _Toc31096577]This solution is based on the following principles:
-	Survival Time can be provisioned to the AF from an application or to the TSN AF by interworking with CNC. 
-  Survival Time is transferred as a TSCAI parameter. It may be not transferred in accordance with periodicity of transferring TSCAI and when to transfer Survival Time is up to implementation.  
-	Survival Time is included in the TSC Assistance Container and delivered to PCF in an AF request.
-	The PCF provides the Survival Time to SMF in the PCC rule. 
-	The SMF determines TSCAI Survival Time and sends it to the NG-RAN together with QoS profile.

6.X.3	Procedures
The following procedure is used to illustrate the procedure of transferring the Survival Time from AF to SMF and then signalling to RAN as part of TSCAI.


Figure 6.X.3-1: Transferring Survival Time to RAN
[bookmark: _Toc30694664][bookmark: _Toc31096578]
0.	Survival Time is provisioned to the AF.
1.	The AF includes Survival Time in the TSC Assistance Container. Then an AF request procedure is triggered.
2.	The AF sends the TSN Assistance Container to the PCF. The procedure is performed as defined in clause 4.3.6.2 of TS 23.502.
3.	The PCF triggers Npcf_SMPolicyControl_UpdateNotify message to update the PCC rule to the SMF and the TSC Assistance container is included in the PCC rule.
4.	When SMF receives the message, it sets the TSCAI Survival Time as the Survival Time included in the TSN Assistance Container.
5.	The SMF triggers a PDU Session Modification to update the Survival Time included in QoS profile to the NG-RAN.

6.X.4	Impacts on existing services and interfaces
AF
-	Include the Survival Time in AF request.

SMF
-	Set the TSCAI Survival Time as the Survival Time included in the TSN Assistance Container.
-	QoS profile is enhanced to include Survival Time.

PCF
-	PCC rule is enhanced to contain Survival Time. 

<<< end of changes >>>
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