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Abstract of the contribution: This contribution introduces a new Key issue on Use of Survival Time for Deterministic Applications in 5GS.
1
Discussion

The objectives of the FS_IIoT SID include “Enhanced support of deterministic applications” and “Any additional service requirement that is defined by SA1 (not covered as part of normative work in Stage 2/Rel-16).” 
SA1’s service requirements for cyber-physical control applications in vertical domains include the survival time as described in TS 22.104. The definition of survival time is like the following.

survival time: the time that an application consuming a communication service may continue without an anticipated message.
The relationship between communication service availability and the survival time is described like the following in clauses 5.1 and C.2.2 of Rel-17 TS 22.104.
Communication Service Availability is considered an important service performance requirement for cyber-physical applications, especially for applications with deterministic traffic. Although the communication service availability cannot be directly measured by the network, the communication service availability requirement is the combination of latency, survival time and reliability requirement for 5G system, because the system is considered unavailable to the cyber-physical application when an expected message is not received (e.g. transfer time (actual latency) is greater than the maximum end-to-end latency) by the application after application’s survival time expires.
Communication service availability indicates if the communication system works as contracted ("available"/"unavailable" state). The communication system is in the "available" state as long as the availability criteria for transmitted packets are met. The service is unavailable if the packets received at the target are impaired and/or untimely (e.g. update time > stipulated maximum). If the survival time (see Table C.2.3-1) is larger than zero, consecutive impairments and/or delays are ignored until the respective time has expired.
Periodic deterministic communication service performance requirements are described in caluse 5.2 of Rel-17 TS 22.104. Survival time is included in the requirements as one of the Influence quantity.
Rel-16 5GS provides QoS mechanisms and optionally assistance information for deterministric applications. One of the additional assistance information is TSCAI, which is the information that 5GC delivers to gNB for assisting in efficient support of deterministic traffic in the RAN. However, there may be additional assistance information to enhance  the deterministic applications experience such as Survival Time. 
In April 2019 the following was captured in RAN2 chairman notes: 

RAN2 think that knowledge of survival time is beneficial to gNB. FFS whether there would be any impact to AS specifications to make use of this, and such discussions would have lower priority, as it is not explicitly a WI objective. There are also concerns that QoS framework may be impacted due to survival time being provided explicitly.

It is therefore considered confimed by RAN that knowledge of survival time may be beneficial to RAN as additional assistance information. 

In rel.16 though there is no support for signalling of survival time as part of TSCAI since as mentioned in the coversheet of approved CR S2-1906662 (TS 23.501 CR1382 R1):

“Moreover, Survival Time has not been defined as a parameter of any of the managed objects specified by IEEE 802.1Qcc [4] for TSN. I.E. CUC/CNC doesn’t provide survival time by IEEE 802.1Qcc definition.”

The enhancement candidates related with the survival time are like the following.

· Addition of new QoS aissistance information related with ‘survival time’, for TSC/URLLC traffic chariscteristics
· Methods that utilize the new QoS assistance information for improving 5GS efficiency and reliability, e.g.

· Redundant transmission decision based on TSC traffic chariscteristics;
· 5GS time synchronization granularity based on TSC traffic chariscteristics;

· TSCAI update threshold control based on TSC traffic chariscteristics.

· Addition of survival time to TSCAI.
2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change (all new text) ***
5.X

Key issue X: Use of Survival Time for Deterministic Applications in 5GS
5.X.1
Description

The objective of this Key Issue is to introduce Use of Survival Time for Deterministic Applications in 5GS.
Periodic deterministic communication service performance requirements are described in caluse 5.2 of Rel-17 TS 22.104. Survival time is included in the requirements. 

This key issue aims at studying solutions on how to provide the survival time in 5GS including the following.
· 
· How 5GS aquires and utilizes additional assistance information reflecting survival time for deterministic applications;
· 
· What are the system level (5GC/RAN/UE) impacts of the additional assistance information reflecting survival time.

This key issue also aims at studying solutions on 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, as a way how 5GS utilizes the additional assistance information reflecting survival time;
· interworking with CNC and/or use of AF or NEF without interworking with CNC or with CUC, as ways how 5GS aquires the additional assistance information reflecting survival time.
· 
NOTE:
It is assumed that SA2 will engage with IEEE in order to ask for enhancements in managed objects provided by CNC/CUC to be able to acquire survival time from CNC. Should IEEE not be in a position to provide survival time via CNC, then SA2 may need to study alternative solutions.
How and when to apply Survival Time assistance information is up to RAN WGs.
*** End of changes ***
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