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[bookmark: _Hlk514274591]1		Discussion
This contribution proposes a solution to Key Issue X: Use of Survival Time for Deterministic Applications in 5GS, including:
“how to transfer the survival time from AF to SMF in order to be signalled to RAN as part of TSCAI. In more detail:
-	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.”. 
TS 22.104 defines the Survival Time as: 
“survival time: the time that an application consuming a communication service may continue without an anticipated message.” 
Furthermore, in Annex C2.3 a survival time parameter is defined as:
 “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”. 
Two types of survival time may be considered under this definition, applicable to applications with different communication service requirements:
1. In each periodic burst, a talker sends one or more Packets (IP packets or Ethernet Frames) that each constitute a message between talker and listener. The listener successfully receives a periodic burst if the communication path is unavailable for no longer than the Survival Time. This limits the number of consecutive packets that may be dropped/lost within the burst before a communication service failure occurs from the perspective of the application.
Example:  One instance of a periodic burst of duration 1 msec contains 10 Ethernet Frames, each of duration 100 usec. A survival time of 100 to 199 usec means that there is a communication service failure from the perspective of the application if more than one consecutive frame within a burst is dropped/lost.
2. In each periodic burst, a talker sends one or more Packets (IP packets or Ethernet Frames) such that the aggregation of packets/frames in the burst constitutes a message between talker and listener. No more than a proscribed number of consecutive bursts may be dropped by the communication path before a communication service failure occurs. A burst is dropped if the communication path is not available for all or part of the burst duration.  The Survival Time is the time required to send the proscribed number of bursts.
Example: Bursts containing one or more Packets (IP packets or Ethernet Frames) are sent periodically every 10 msec.  A survival time of 10 to 19.9 msec means there is a communication service failure from the perspective of the application if more than one consecutive burst is dropped.
Considerations:
1. The discussion related to Survival Time in Annex C3 of TS22.104 refers to “successful message transmission” and depicts periodic burst transmission without regard to subdivision into multiple packets the prospect that each periodic burst could contain multiple messages.
2. TS 22.104 Annex B6, refers to “treating the message as lost and waiting for the next cycle to receive the next value” as acceptable for distributed automation functions if the “….the cycle repetition interval is short enough to ensure that delays between cycles are not significant and that the next cyclic value can be accepted as a replacement for the missed previous value before the survival time expiries (see Clause C.3). The reference to the “cycle” and  “cycle repetition interval” implies the periodic transmission of bursts, not multiple messages that may comprise a single burst.
3. TS 22.104 survival time requirement values for various applications (eg: see Table 5.2-1) is commonly set to the “Transfer Interval” or a multiple of the Transfer Interval, where the Transfer Interval is the “time difference between two consecutive transfers of application data from an application via the service interface to 3GPP system.”
4. In each Transfer Interval, TS22.104 specifies a “message size” which is typlically less than 1500 bytes. One  exception is video transfer where a message size is 15K to 250K bytes. In either case, one message is assumed per transfer interval.  
Observation: The intent of SA1 is apply Survial Time to deterministic traffic where there is one “message” per-burst which is sent periodically according to a Transfer Interval. 
Proposal: Only the second type of “Survival Time” needs to be considered in Solutions to Key Issue X. 
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 with an indicated Survival Time.  
- 	Survival Time can be provisioned to the AF or TSN 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.
-		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. 
We proposed to capture the following solution in TR 23.700.
* * * * First change * * * *

[bookmark: _Toc22897107]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 * * * *

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc31096564][bookmark: _Toc30694650]6.5	Solution #X: Survival Time for Deterministic Applications
[bookmark: _Toc31096565]6.5.1	Introduction
This contribution proposes a solution to Key Issue X: Use of Survival Time for Deterministic Applications in 5GS whereby mechanisms used to convey TSCAI are extended to include a Survival Time parameter
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 with an indicated Survival Time.  
- 	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.
-		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. 
-	The survival time is included in TSCAI as an element, and is expressed as n * Periodicity.
NOTE: 	If the TSCAI has the Periodicity of 1/m of the transfer interval, then the survival time can be expressed as (n*m) * Periodicity.


6.5.2	Functional Description
It is proposed that the mechanism used to transfer TSCAI parameters from the AF to the SMF as described in TS23.501 clause 5.27.2 is applied also for Survival Time. The AF includes the Survival Time in the TSN AF QoS Container passed to the PCF as currently specified in TS23.503, clause 6.3.1. The PCF subsequently sends the Survival Time to the SMF together with other TSCAI parameters. Any AF, including a TSN-AF or an AF supporting Key Issue #3: Exposure of TSC services, may provide Survival Time to the PCF directly or via the NEF.
The method the AF uses to acquire Survival Time is up to implementation. The AF may acquire Survival Time values for an application via SA2 requested enhancements to CUC/CNC managed objects provided by IEEE, as outlined in the Key Issue description. In the absence of IEEE enhancements, the AF may acquire Survival Time values for an application via direct provisioning on the AF, the AF may set the Survival time to a multiple of the TSCAI Periodicity, or the AF may obtain Survival Time via other means out-of-scope for 3GPP.
Survival Time is specified by the AF in units of “time” with the timescale corresponding to burst periodicity instead of packet periodicity within a burst, or as the maximum number of consecutive message transmission failures. It is conveyed together with TSCAI Periodicity parameter (the time between periodic TSC bursts) and burst size (e.g. MDBV).  To meet TS 22.104 requirements, the minimum value should be zero, and a maxium of several seconds, with sub-millisecond granularity. 

[bookmark: _Toc30694653]6.5.3	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.
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
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0.	Survival Time is provisioned to the AF.
1.	The AF includes Survival Time in the TSC Assistance Container. Then an AF session with required QoS 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. 
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 * * * *
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