

SA WG2 Temporary Document
Page 1

[bookmark: _GoBack]3GPP TSG-SA WG2 Meeting #141e	S2-2007761
Elbonia, October 12 – October 23, 2020	
Source:	Qualcomm Incorporated
Title:	KI#5 conclusion update
Document for:	Discussion
Agenda Item:	8.5
Work Item / Release:	FS_IIoT/Rel-17
Abstract of the contribution: This paper discusses that knowledge of survival time in RAN is insufficient to ensure that an application's availability requirements are met and proposes a conclusion update to address this.
Introduction
This paper illustrates that knowledge of survival time in RAN is insufficient to ensure that an application's availability requirements are met. Therefore, this papers proposes to signal the communication service availability target as defined by SA1 together with survival time. The reasoning is presented in the next clause.
The paper closes with a proposal to modify the conclusions for survival time in TR 23.700-20 [1].
Discussion
SA1 introduced the following terms [2]:
-	survival time: the time that an application consuming a communication service may continue without an anticipated message.
-	communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.
NOTE:	The end point in "end-to-end" is assumed to be the communication service interface.
NOTE:	The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: 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.
Based on these terms and other parameters, SA1 defined performance requirements for deterministic communication. Table 1 below shows an excerpt (some influence quantites have been removed for brevity, the complete table is documented as Table 5.2-1 in TS 22.104 [2]):
Table 1: Periodic deterministic communication service performance requirements (excerpt from Table 5.2-1 in TS 22.104 [2])
	Characteristic parameter
	Influence quantity
	

	Communication service availability: target value (note 1)
	Communication service reliability: mean time between failures
	End-to-end latency: maximum (note 2) (note 12a)
	Service bit rate: user experienced data rate (note 12a)
	Transfer interval: target value (note 12a)
	Survival time (note 12a)
	Remarks

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	
	≤ 10 ms
	10 ms
	Control-to-control in motion control (A.2.2.2); (note 9)

	[bookmark: _Hlk52528147]99,99999 %
	1 day
	<10 ms
(note 14)
	< 1 Mbit/s
	10 ms
	~10 ms
	Mobile Operation Panel: Safety data stream (A.2.4.1A)



What can be seen in Table 1 is that services can have very different communication service availability targets even though they have the same or an equivalent survival time.
For example, while the safety data stream for a mobile operation panel and control-to-control communication share the same survival time (10 ms) the former has a communication service availability target of 99,99999 % (i.e. seven nines) but control-to-control communication requires targets between six and nine nines (depending on the scenario).
Observation 1: Different deterministic communication services can have very different communication service availability targets even though they have the same or an equivalent survival time.
Achieving different communication service availability targets (e.g. nine nines versus six nines) requires different configurations for radio functions (e.g. scheduling priority weights , HARQ target operating points, etc). This, in turn, requires the RAN to be aware of the communication service availability target for a flow.
Observation 2: The RAN needs to be aware of the communication service availability target for a flow.
Two options can be foreseen how to make the RAN aware of the communication service availability target for a flow:
-	Pre-configuration in RAN (e.g. derived based on 5QI);
-	Explicit signaling of the communication service availability target, e.g. as part of TSCAI.
The benefit of pre-configuration is that there is no signaling impact; the drawback is limited flexibility. This option also requires a large number of pre-configured 5QIs in order to support different availability targets. Also, if communication service availability targets could only be pre-configured in RAN then preconfiguring survival time in RAN only would arguably also be sufficient.
Explicit signaling of communication service availability target, e.g. as part of TSCAI avoids the drawbacks of the pre-configuration option. Also, given that normative work on survival time have not started yet, signaling an additional information element together with survival time appears reasonable.
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Principles for the way forward:
-	Survival Time and Communication service availability target is are transferred as part of the TSCAI parameter but the TSCAI may not always comprise of Survival time and Communication service availability target.
-	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 and Communication service availability target is are 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 and Communication service availability target to SMF in the TSC Assistance container.
-	The SMF determines Survival Time and Communication service availability target 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. Encoding details of communication service availability will be defined during th normative phase.
<<< End of changes >>>
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