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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).” 

Rel-16 5GS provides QoS mechanisms for deterministric applications. One of QoS mechanisms is TSCAI, which is the information that 5GC delivers to gNB for efficeient support of deterministic traffic in the RAN. However, there are rooms for enhancement in the QoS mechanisms for the deterministic applications. 
The enhancement candidates are like the following.

· Addition of new QoS Parameters, such as ‘survival time’, for TSC/URLLC traffic chariscteristics
· Methods that utilize the new QoS parameters 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

According to the LS [S2-1910892] from RAN2, a new QoS procedures may be needed for informing RAN of the requirements on the 5G internal system clock. With the procedures, 5GS can control its granularity of the time synchronization depending on the deterministic applications traffic requirements.
Redundancy transmission including PDU Session redundancy can be done based on the deterministic applications characteristics and requirements. These are communication service availability, end-to-end latency, maximum message size, the transfer interval, survival time, the number of UEs, and so on.
TSCAI, which is informed to gNB, is based on 5G GM clock, while the TSC traffic stream information is based on TSN GM clock. Hence, the SMF needs to translate the TSC stream burst arrival time and periodicity into 5G GM clock based arrival time and periodicty. If there’s a drift, the difference between gNB schedule times and and real stream arrival times may increase, and it may result in untimely message transmissions. The SMF needs to update the TSCAI to solve this issue. As the end-to-end latency requirement of the TSC traffic is lower, the SMF needs to update the TSCAI more frequently. 
For many of the IIoT applications individual packet errors can be tolerated, while exceeding survival time is considered as communication service unavailability which has more severe (costly) consequences. Since exceeding of survival time depends on how packet errors are distributed in time, communication service unavailability can not be determined from the existing QoS parameters (such as packet error rate). 
If RAN is aware of survival time, RAN could e.g. dynamically switch to more stringent PER target if survival time is about to exceed and react accordingly (e.g. by activating duplication, selecting more robust MCS, etc.). If survival time is not known, 5GS would need to assume the same PER target for all packets which is problematic especially for IIoT applications that require very high communication service availability (CSA) and communication service reliability (CSR) as it results to significant inefficiency (due to overprovisioning of PER target) and compromises the availability and reliability (RAN may not use all the reliability enhancement techniques it has, even if survival time is about to exceed).
In addition to providing survival time information to RAN, survival time could be potentially utilized also within 5GC for efficiency and reliability enhancements, such as;

1. PDU session redundancy decision

If ‘survival time’ is very low or zero, pre-emptive actions such as blind configuration of redundant PDU sessions, are needed to ensure high communication service reliability and availability. If ‘survival time’ is high (e.g. 10ms or higher), redundancy may not be needed and/or it may be activated reactively based on observed (consecutive) packet errors. 

If 5GC is not aware of survival time, 5GC may need to activate blindly E2E redundant paths for all service flows that require high communication service availability which reduces the overall system efficiency and the reliability in the system level (due to increased interference and resources conflicts with other URLLC/TSC traffic).  
2. TSCAI updates 

As the end-to-end latency requirement of the TSC traffic is lower, the SMF needs to update the TSCAI more frequently. As the survival time increases, TSCAI updates can be less frequent, as there is some tolerance for occasional untimely message transmission. 
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Figure 1: Example of TSCAI and Survivla Time Effects

2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change (all new text) ***
5.X

Key issue X: TSCAI Enhancement to signal survival time for Deterministic Applications in 5GS
5.X.1
Description

Rel-16 5GS provides QoS mechanisms which are utilized to support deterministic applications. One of the QoS mechanisms is providing TSCAI to gNB for efficient supporting of deterministic applications. TSCAI is assistance information based on TSC traffic characteristics in addition to  Rel-15 QoS paramaters.
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 is beneficial to RAN and will not discussed as part of this key issue. 
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.”
This key issue 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:
· interworking with CNC;
· use of AF or NEF without interworking with CNC or with CUC.
Potentially engage with IEEE in order to ask for enhancements in managed objects provided by CNC/CUC.  





This key issue also aims at studying solutions on how to support the survival time in 5GS in addition to TSCAI.
*** End of changes ***
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