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1
Discussion

The objective of this Key Issue 5 is to introduce Use of Survival Time for Deterministic Applications in 5GS.

Periodic deterministic communication service performance requirements are described in clause 5.2 of Rel-17 TS 22.104 [4]. Survival time is included in the requirements. Some of survival time requirements are expressed as multiples of transfer intervals in Table 5.2-1 and Table 5.2-2 of TS 22.104[4]. For example, part of Table 5.2-1 is like the following.
	Influence quantity
	

	Message size [byte] (note 12a)
	Transfer interval: target value (note 12a)
	Survival time (note 12a)
	UE 
speed (note 13)
	# of UEs
	Service area 
(note 3)
	Remarks

	50
	500 μs 
	500 μs
	≤ 75 km/h
	≤ 20
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	40
	1 ms 
	1 ms
	≤ 75 km/h
	≤ 50
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	20
	2 ms 
	2 ms
	≤ 75 km/h
	≤ 100
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	< 1500
	< 60 s 
(steady state)
≥ 1 ms (fault case)
	TBD
	stationary
	20
	30 km x 20 km
	Electrical Distribution – Dis​tributed automated switch​ing for isolation and service restoration (A.4.4); (note 5) 

	1 k
	≤ 10 ms
	10 ms
	-
	5 to 10
	100 m x 30 m x 10 m
	Control-to-control in motion control (A.2.2.2); (note 9)

	
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x 30 m x 10 m
	Wired-2-wireless 100 Mbit/s link replacement (A.2.2.4)

	
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x

30 m x 10 m
	Wired-2-wireless 1 Gbit/s link replacement (A.2.2.4)

	1 k
	≤ 50 ms
	50 ms
	-
	5 to 10
	1000 m x 30 m x 10 m
	Control-to-control in motion control (A.2.2.2); (note 9)

	40 to 250
	1 ms to 50 ms (note 6) (note 7)
	transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2
	Mobile robots (A.2.2.3)


Observation 1. Some of survival time requirements are expressed as multiples of transfer intervals.

As the Survival Time and transfer interval are expressed in TSN clock base, they need to be converted from TSN clock base into 5GS clock base when the SMF applies the values into 5GS. The transfer interval, which is mapped to Periodicity of TSC Assistance Container, also needs to be converted from TSN clock base into 5GS clock base before it becomes Periodicity of TSCAI. If we express the survival time as multiples of transfer interval, the SMF needs to convert the transfer interval only. 
Observation 2. If we express the survival time as n * transfer interval, we need not convert the survival time from TSN clock base into TSN clock base. 
As described in Annex C.3 of TS 22.104 [4], 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 existing TSCAI is for periodic deterministic traffic. When we want to add the survival time as an additional element of TSCAI, we can assume that this value is also for periodic deterministic traffic. So, if we express the survival time as n * transfer interval, “n” means the maximum number of consecutive incorrectly received or lost messages. If the message size is mapped to the burst size of the traffic and the communication depends on the transfer of the bursts, “n” may mean the maximum number of consecutive incorrectly received or lost traffic bursts. If the burst size is small enough for a burst to be included in a packet or in a frame, “n” may also mean the maximum number of consecutive incorrectly received or lost packets or frames. 
Observation 3. If we express the survival time as n * transfer interval, “n” means the maximum number of consecutive incorrectly received or lost messages, bursts, packets, or frames, depending on the cases.

2
Proposal
The following change is proposed for TR 23.700-20.
*** First Change ***
6.3
Solution #X Survival Time Format
6.3.1
Introduction

This solution address Key Issue #5 "Use of Survival Time for Deterministic Applications in 5GS".

The survival time can be expressed as multiples of transfer interval. If we express the survival time as n * transfer interval, we need not convert the survival time from TSN clock base into TSN clock base. In that case, “n” means the maximum number of consecutive incorrectly received or lost messages, bursts, packets, or frames, depending on the cases.
6.3.2
Functional Description

This solution is based on the following principles:

-
5GS may derive the survival time from the following methods;

-
From TSN AF which interworking with CNC,
- 
From AF or NEF without interworking with CNC,
- 
From any other NFs including NWDAF.

-
The survival time is included in TSCAI as an element, and is expressed as n * Periodicity.

-
The survival time means the period that an application consuming a communication service may continue without an anticipated message.

- 
“n” means the maximum number of consecutive incorrectly received or lost messages or, in some cases, the maximum number of consecutive incorrectly received or lost traffic bursts.-


NOTE: 
If the TSCAI has the Periodicity of 1/m of the transfer interval, for reliability improvement or for possible merge with other streams, then the survival time can be expressed as (n*m) * Periodicity.
6.3.3
Procedures

The SMF delver the TSCAI like the following to the RAN.
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two bursts.

	Survival Time
	It refers to the time that an application consuming a communication service may continue without an anticipated message. (n * Periodicity)

	Burst Arrival time
	The arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).


6.3.4
Impacts on existing services and interfaces

The solution has impacts in the following entities:

-
SMF:

-
Needs to convey TSCAI including the survival time to the RAN.

*** End of changes ***
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