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1
Introduction

In the TSG RAN #88e meeting, the revised WID [1] of enhanced IIOT and URLLC support for NR have been extended to include the following items:
	1. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


This is the first meeting in RAN3 to discuss Rel-17 IIoT enhancement. In this paper, we first present the definition and concept of survival time QoS parameter, review the progress of SA2 and then identify the enhancement of RAN to support survival time requirement.
2 Discussion
2.1
Survival Time
As defined in TS 22.104 service requirements for cyber-physical control applications in vertical domains [2], the survival time is the time that an application consuming a communication service may continue without an anticipated message.

Further explanation is also given in the description of down time/down state example, as shown in figure 1,
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Figure 1 Up time, down time and up state, down state
The network transitions into down state if it no longer can support end-to-end transmission of the source device's messages to the target device according to the negotiated communication requirements, e.g., the QoS parameter PDB. Once the application on the target device senses the absence of expected messages, i.e.,  Deadline for expected message as shown in the figure, it will wait a pre-set period before it considers the communication service to be unavailable , i.e., Deadline for message reception. 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.
The survival time adds addition time restriction for packet transmission since consistent packets missing will lead the communication failure after the survival time expires. And according to TS 22.104, survival time can be applied to not only the periodic deterministic traffic and also aperiodic deterministic traffic.
Observation 1: Survival time can be applied to not only the periodic deterministic traffic and also aperiodic deterministic traffic.

Observation 2: The survival time adds addition time restriction for packet transmission since consistent packets missing will lead the communication failure after the survival time expires.
2.2
SA2 progress
SA2 conclude the key issue for the Use of Survival Time for Deterministic Applications in 5GS as below,
-
Survival Time is transferred as part of the TSCAI parameter but the TSCAI may not always comprise of Survival time.
-
Survival Time information is specified by the AF in units of "time" with respect to burst periodicity or as the maximum number of consecutive message transmission failures (i.e. whose loss can be tolerated).


If the Survival Time information is specified by the AF in units of "time" with respect to TSN working domain burst periodicity, Survival Time needs to be mapped to the 5GS time domain by the SMF based on latest cumulative rateRatio between the TSN time and 5G time.


When survival time information is provided for a TSC stream, then it should not be aggregated with other TSC streams into a single QoS flow, or if they are aggregated, then the survival time parameter shall not be provided .

-
Survival Time is included in the TSC Assistance Container and delivered to PCF in an AF request by NEF or TSN AF.

-
The PCF provides the Survival Time information to SMF in the TSC Assistance container.

-
The SMF determines Survival Time and sends it to the NG-RAN as part of TSCAI without requiring AN or N1 specific signalling exchange with the UE. If Survival Time information is the maximum number of consecutive message transmission failures, SMF translates the maximum number of consecutive message transmission failures to "time" unit based on TSCAI periodicity parameter and determines Survival time.

-
Survival time specified in unit of "time" will be supported over NGAP.
Moreover, in the reply LS from RAN2 to SA2 [3] about the use of Survival Time for deterministic applications in 5GS, RAN2 expressed the preference to use survival time in units of “time”
Observation 3: It is SA2 conclusion and RAN2 preference that Survival Time is transferred to NG-RAN as part of the TSCAI parameter and only in one format, i.e.,  in units of "time". 
2.2
NG-RAN impact
As presented in TR22.104, if the survival time has been expired or exceeded, both the communication service and application turns into unavailable status which leads to decrease network performance. In several cyber-physical use cases, the quantity of survival time may be set to one or two transfer intervals, which means the requirement is so stringent that the 5G system shall ensure error-free transmission of a second message within one transfer interval if the transmission of the previous message failed. And in controlled NRU environment defined in R17 WI, LBT failure before the data transmission may rarely occur but indeed it is still possible to fail the stringent reliability and latency requirement of URLLC traffic.  Therefore, the further enhancement mechanism for improvement of reliability should be studied when taking survival time into account.
Another important aspect is how MG-RAN could timely and accurately detect the failure and the deadline for expected message. As mentioned before, in several cyber-physical use cases, the quantity of survival time may be set to one or two transfer intervals. In this way, RAN can detect such kind of failure via the transmission state of previous packet, based on HARQ feedback or ARQ feedback if the HARQ RTT or ARQ RTT is shorter than the one or two transfer intervals.  

Potentially, UE triggered PDCP duplication activation/deactivation, lower the MCS used in PDCP duplication or boost the data transmission power could be applied to further improve the reliability. But how to satisfy the requirement of survival time is mainly within the scope of RAN2, RAN2 should be the first group to discuss the solutions.
Proposal 1: RAN2 should be the first group to discuss how to satisfy the requirement of survival time. 
For the impact on the network interfaces, as agreed by SA2, survival time is transferred to NG-RAN as part of the TSCAI parameter. In the current specification, TSC Traffic Characteristics IE which includes the TSC Assistance Information Downlink and Uplink are transmitted over NG, Xn, F1 and E1 interface. So the survival time information should be also added to NG, Xn, F1 and E1 interfaces in the form of unit of  “time”.
Proposal 2: Survival time information should be also added to NG, Xn, F1 and E1 interfaces in the form of unit of  “time”.
3
Conclusion
In this paper, we first present the definition and concept of survival time QoS parameter, review the progress of SA2 and then identify the enhancement of RAN to support survival time requirement. The observations and proposal are listed as below,

Observation 1: Survival time can be applied to not only the periodic deterministic traffic and also aperiodic deterministic traffic.

Observation 2: The survival time adds addition time restriction for packet transmission since consistent packets missing will lead the communication failure after the survival time expires.
Observation 3: It is SA2 conclusion and RAN2 preference that Survival Time is transferred to NG-RAN as part of the TSCAI parameter and only in one format, i.e.,  in unit of "time". 
Proposal 1: RAN2 should be the first group to discuss how to satisfy the requirement of survival time.
Proposal 2: Survival time information should be also added to NG, Xn, F1 and E1 interfaces in the form of unit of  “time”.
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