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1   Introduction
In this document we focus on the following objective of the Rel-17 IIoT WI (from RP-201310):
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

We start by discussing the definition of the survival time and its significance. We then proceed to argue in favour of RAN2 work on this issue, highlight the possible impact of recent SA2 agreements on RAN operation, and propose a way forward for RAN2. In the Appendix, we additionally provide a draft reply LS to SA2 on this topic.
2   Concept of survival time and latest from SA2
Survival time is defined in 3GPP TS 22.104 as “the time that an application consuming a communication service may continue without an anticipated message”.

According to the SA2 framework, 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. The system is considered unavailable if an expected message is not received within a specified time, which, at minimum, is the sum of maximum allowed end-to-end latency and survival time. In other words, the survival time indicates to the communication service the time available to recover from failure. In a sense, it represents the difference between reliability of a network, and availability of a service.
In example shown in Figure 1, if the transmission at t1 is successful and the next transmission occurs within survival time (at time t2), it is tolerable not to receive the transmission at t2. The loss of packet at t2 is not counted as “loss” in calculation of availability of a service. The transmission at t2 can even be skipped.

Fig. 1

However, assuming the previous transmission failed (as shown in Figure 2), transmission at t2 becomes important in determining the availability of a service.
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Fig. 2

SA2 is studying (TR 23.700) how to transfer the survival time to NG-RAN. How and when to apply Survival Time assistance information is then up to RAN WGs – this is something that RAN WGs have not yet touched upon. In this submission we discuss a framework for the use of survival time in RAN.

3   Impact on RAN
In the most recent version of the TR 23.700 (v1.0.0), SA2 have captured their agreed way forward and recommendations for the normative phase. We have highlighted some items of especial importance for RAN2 at this initial stage:
“…

8.4
Key Issue #5: Use of Survival Time for Deterministic Applications in 5GS

Principles for the way forward:
-
Survival Time is transferred as part of the TSCAI parameter but the TSCAI may not always comprise of Survival time.
-
Survival Time 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). It is conveyed together with TSCAI Periodicity parameter (the time between periodic TSC bursts) and burst size (e.g. MDBV).


If the Survival Time is specified by the AF in units of "time" with respect to TSN working domain burst periodicity, the the 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.

-
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 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.
-
It is assumed that only one format will be supported over NGAP.
· Editor's note:
Further work is needed to determine how Survival time is communicated towards RAN, i.e., which form is preferred over NGAP. Preferred format over NGAP depends on the feedback from RAN WG2.
“
In light of above, we would like to note the following:

Observation 1 There is an expectation that RAN3 and RAN2 will introduce procedures to interpret the format, meaning and value of Survival time as and when communicated by the SMF.

Observation 2 While the use of the Survival time may be down to network implementation and operator preference, since SA2 have agreed on a framework for communicating it to NG-RAN, it is sensible to assume that RAN2 will also need to introduce the procedures to use the Survival time within RAN, as and when configured.

Observation 3 There is an expectation that RAN2 will provide feedback to SA2 on the preferred format for Survival time to be communicated over NGAP: number of consecutive transmission failures whose loss can be tolerated vs. time period during which message loss can be tolerated.
4   Introduction of Survival timer in RAN
Based on Observation 2 above, it is clear that RAN2 needs to develop mechanisms which implement the use of Survival time. As already explained, according to SA2, 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. Therefore it is sensible to assume that the behavior of a UE during the survival time portion of a transmission or reception window may be “different” from the common behaviour. Some examples were already introduced in Section 2 – such as skipping a transmission. Other examples to be considered include prohibiting packet transmission for certain LCHs, prioritizing certain grant(s) in case of a clash, or disallowing duplication.

In any case, in our view the simplest way of implementing the use of Survival time in RAN is to adopt the “time” version of the format, and then introduce a timer which when started will enforce the Survival time by triggering any behaviours agreed. How the timer is started and stopped, what these behaviours are, and what the granularity of timer configuration is, are matters for further discussion.
5   Proposed way forward for RAN2
Based on the brief analysis above, we propose the following with respect to the work that should be carried out by RAN2 on implementing Survival time:
Proposal 1: RAN2 will include in its Rel-17 work on IIoT a framework to implement the Survival time in RAN.
Proposal 2: Time period during which message loss can be tolerated is adopted as the preferred format for Survival time.

Proposal 3: RAN2 will introduce a timer whose use (starting/stopping) will enforce the Survival time in RAN. The granularity of such a timer configuration (e.g. per QoS flow/DRB/LCH/LCG) is FFS.
Proposal 4: RAN2 will discuss the starting and stopping conditions for this timer and how to use the timer i.e. how the operation of the radio link is modified when the timer is running.

Proposal 5: RAN2 will agree the draft reply LS to SA2 on preferred unit of Survival time provided in the Appendix of this document.
6   Conclusions

In the present tdoc, we focused on an important objective of the WID: RAN enhancements based on new QoS related parameters, with focus on survival time. We outlined the definition of the survival time and its significance. We then made several observations on the impact of recent SA2 agreements on RAN operation:

Observation 4 There is an expectation that RAN3 and RAN2 will introduce procedures to interpret the format, meaning and value of Survival time as and when communicated by the SMF.

Observation 5 While the use of the Survival time may be down to network implementation and operator preference, since SA2 have agreed on a framework for communicating it to NG-RAN, it is sensible to assume that RAN2 will also need to introduce the procedures to use the Survival time within RAN, as and when configured.

Observation 6 There is an expectation that RAN2 will provide feedback to SA2 on the preferred format for Survival time to be communicated over NGAP: number of consecutive transmission failures whose loss can be tolerated vs. time period during which message loss can be tolerated.

Building on the above observations, and based on a brief analysis of the options, we then proposed the following for consideration by RAN2:
Proposal 6: RAN2 will include in its Rel-17 work on IIoT a framework to implement the Survival time in RAN.

Proposal 7: Time period during which message loss can be tolerated is adopted as the preferred format for Survival time.

Proposal 8: RAN2 will introduce a timer whose use (starting/stopping) will enforce the Survival time in RAN. The granularity of such a timer configuration (e.g. per QoS flow/DRB/LCH/LCG) is FFS.

Proposal 9: RAN2 will discuss the starting and stopping conditions for this timer and how to use the timer i.e. how the operation of the radio link is modified when the timer is running.

Proposal 10: RAN2 will agree the reply LS to SA2 on preferred unit of Survival time provided in the Appendix of this document.
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1. Overall Description:

RAN2 would like to thank SA2 for their LS on Use of Survival Time for Deterministic Applications in 5GS (S2-2007754). RAN2 acknowledges SA2’s conclusion of sending Survival Time in TSCAI from SMF to NG-RAN.

With respect to the questions posed by SA2, the RAN2 position is as follows:

· On the issue of choosing whether Survival Time should be expressed as i) a maximum time in units of “time” where each unit corresponds to the data burst periodicity defined in TSCAI in Rel-16, or ii)
a maximum number of consecutive data burst transmission failures, where a data burst corresponds to a single application message, RAN2 has agreed on option i) – “time”.

· On the issue of whether receiving survival time is sufficient for NG-RAN to address the performance targets (same Survival Time but different communication service availability for different services) laid out by SA1 in Table 5.2-1 in TS 22.104, the answer is “yes”, when considered together with other QoS parameters such as PER (already provided to RAN).  
2. Actions:

RAN2 kindly asks SA2 to take note the above.
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