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1	Introduction
The Rel-17 “Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR” work item description includes RAN enhancements based on new QoS related parameters as follows [1]:
	5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3]



SA2 has studied a key issue for introducing “Use of Survival Time for Deterministic Applications in 5GS” and selected the solutions as the basis for normative work [2]. One of the basic principles of the agreed conclusions in TR 23.700-20 is that the SMF determines TSCAI Survival Time and sends it to the NG-RAN.
In this paper, we discuss the impacts of TSCAI Survival Time on RAN3 specifications and provide a corresponding text proposal.
2	Discussion
The performance requirements for periodic deterministic communication are described in clause 5.2 of TS 22.104 [3]. Survival Time is included in the requirements and is defined as follows:
survival time: the time that an application consuming a communication service may continue without an anticipated message.
SA2 has studied the use of Survival Time and captured their conclusions in clause 8.4 of TS 23.700-20 [4]. Relevant to RAN3 is the transfer of Survival Time from the SMF to the NG-RAN, where SA2 has concluded the following:
-	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).
-	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.
Note: This format for expressing Survival time is aligned with RAN2 agreement in [5], i.e. time period during which “message loss” can be tolerated. 
Based on the above SA2 conclusions, the following RAN3 impacts can be derived:
1)	Since Survival Time is transferred as part of the TSCAI but may not always be present, then an optional Survival Time IE should be introduced within the TSC Assistance Information IE.
2)	The encoding of the Survival Time IE over NGAP should be in units of the data burst periodicity of the TSC QoS flow. This data burst periodicity is already given by the existing Periodicity IE within the TSC Assistance Information IE.
Regarding the value range of Survival Time, performance requirements in clause 5.2 of TS 22.104 [3] show a range of 1 to 3 in units of “transfer interval” (which can be considered here as equivalent to data burst periodicity). However, the maximum value can be left as FFS for now.
[bookmark: _Hlk527071819]3	Conclusions
In this paper, we discussed the impacts of TSCAI Survival Time on RAN3 specifications.  The following is proposed:
Proposal 1:	Introduce Survival Time as an optional IE within the TSC Assistance Information IE.
Proposal 2:	Survival Time is expressed in units of the data burst periodicity of the TSC QoS flow, given by the value of the Periodicity IE.
Proposal 3:	The minimum value for Survival Time should be 1, while the maximum value is FFS.
A TP for NGAP reflecting the above proposals is provided in Appendix A.  The same changes are also needed for other RAN3 specs that convey TSCAI, i.e. XnAP, F1AP, and E1AP. 
References
RP-201310, Revised WID: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, Nokia, Nokia Shanghai Bell
R3-206839, LS on Use of Survival Time for Deterministic Applications in 5GS, SA2
3GPP TS 22.104, Service requirements for cyber-physical control applications in vertical domains; Stage 1
3GPP TR 23.700-20, Study on enhanced support of Industrial Internet of Things (IIoT) in the 5G System (5GS)
R3-210028, Reply LS on Use of Survival Time for Deterministic Applications in 5GS, RAN2
A	Appendix: Text Proposal for TS 38.413
Start of Text Proposal for TS 38.413
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This IE provides the traffic characteristics of TSC QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information
9.3.1.131
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information
9.3.1.131
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This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	9.3.1.132
	

	Burst Arrival Time
	O
	
	9.3.1.133
	

	Survival Time
	O
	
	9.3.1.x
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This IE indicates the Periodicity of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000, …)
	Periodicity expressed in units of 1 us.



Next Change
9.3.1.x	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (1..[FFS], …)
	Survival Time expressed in units of the data burst periodicity of the TSC QoS flow, given by the value of the Periodicity IE.
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End of Text Proposal for TS 38.413

