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1. Introduction
Last RAN3 meetings discussed the new QoS parameters i.e. survival time with the following agreements. 
	RAN3#112e:
The survival time is not applicable to aperiodic deterministic traffic in Rel.17.
The Survival Time is expressed as unit of time.
The minimum value for the Survival Time is 0.
WA: Supporting the Survival Time for both downlink and uplink pending to RAN2 progress
[bookmark: OLE_LINK375][bookmark: OLE_LINK376]RAN3#113e:
The working assumptions is agreed, i.e. supporting the Survival Time for both downlink and uplink. 
The granularity of the survival time is 1 us (i.e. the same as the Periodicity IE). 
The maximum value of the survival time should be at least 3 times the maximum value of the Periodicity IE. 
No RAN3 actions are needed for the TSN service in acknowledge mode, unless further action is required by other groups.
Keep the current Survival time encoding unchanged in the BLCRs. 



This document continues the remaining issue for the survival time based on the summary in [1].  
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
1) Survival Time granularity and maximum value
[bookmark: OLE_LINK305]In the baseline CRs, Survival Time IE is defined with the editor’s note. 
	[bookmark: _Hlk44434664][bookmark: _Toc44497773][bookmark: _Toc45108160][bookmark: _Toc45901780][bookmark: _Toc51850861][bookmark: _Toc56693865][bookmark: _Toc64447409][bookmark: _Toc66286903]9.2.3.xxx	Survival Time
This IE provides the Survival Time for a TSC QoS flow (see TS 23.501 [7]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	[bookmark: OLE_LINK42][bookmark: OLE_LINK41][bookmark: OLE_LINK43][bookmark: OLE_LINK45][bookmark: OLE_LINK49]INTEGER (0..6400000 (FFS), …)
	Expressed in units of 1 us (FFS).


Editor’s note: The maximum value and the time unit granularity for the Survival Time are FFS.



[bookmark: OLE_LINK152][bookmark: OLE_LINK158]As depicted in the TS 22.104, the survival time can as large as 180s (see the annex part 5), since the maximum value is calculated by the three times of period ranging from 100ms to 60s. 
However, there are no such relaxed TSN service requirements. Also at last RAN2-114-e meeting, it was agreed that only the top 3 rows from TS 22.104 will be considered for performance requirements. 
Agreements:
1	RAN2 takes the performance requirements of the top 3 rows of Table 5.2-1 from TS 22.104 (transfer interval = survival time = 0.5/1/2ms)
[bookmark: OLE_LINK545][bookmark: OLE_LINK44]We understand that for future-proof purpose, the survival time maximum value can be set larger than 2ms, but no need to extend to as much as 180s. At this stage, the maximum value can be set as 6.4s, i.e. ten times the maximum value of the Periodicity IE.
Proposal 1: [bookmark: OLE_LINK169]Remove the editor note so that the maximum value for the survival time is 6.4s. 

2) Periodicity
In TS 38.413, the TSCAI periodicity is set from 0~640000us. Based on the above agreement made in RAN2, only the top three rows in TS 22.104 will be considered. In addition, in TS 38.331, the periodicity of the ConfiguredGrantConfig used to configure uplink transmission without dynamic grant is set as maximum of 640 ms. Hence there is no need to extend the periodicity. 
	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



Proposal 2: [bookmark: OLE_LINK48]No need to extend the maximum value for the TSCAI periodicity. 

3) Survival time during the handover
Last RAN3#113-e meeting discussed the survival time during handover based on [2], where it proposed to introduce Available Survival Time within the TSC Assistance Information IE transferred over Xn and F1. The main motivation there is that it is essential for the target gNB to know the survival time state, so it can determine the level of reliability that is needed when transmitting the first packet following handover both for the Uplink and downlink. We acknowledge this benefit to ensure the URLLC/TSC services performances.
In addition, RAN2 has agreed the following RAN enhancements to support the survival time for uplink and leave to the RAN implementation to support the survival time for downlink. 
Agreements
1. 	RAN2 confirms that specification enhancement for survival time support may only needed for uplink.  Downlink is addressed by implementation and no specification impacts.  
2. RAN2 does not assume that physical HARQ-NACK messages are always available, i.e. RAN2 will not mandate explicit HARQ-NACK feedback
3. Given the application message size range under study, RAN2 will not optimize the ST design based on case of segmentation of message into multiple TBs. (This does not preclude the use of RLC segmentation; instead, it rules out optimizations for the case with RLC segmentation) 
4. Following entry into the Survival Time state, PDCP duplication for ST configuration is activated.  The gNB pre-configures which RLC entities can be activated for duplication when entering ST state.  FFS the number of supported RLC entities.  
5. RAN2 will at least continue working and discussing the HARQ NACK solution.  Details are FFS.  

About the detailed assistant info, below lists several possible ways to transfer the Survival Time state during handover.
· [bookmark: OLE_LINK382][bookmark: OLE_LINK383]Option 1: The available the survival time as proposed in [2]
The “available survival time” (AST) is the remaining survival time of the total ST within which the next packet must be transmitted successfully with very high reliability. 

· [bookmark: OLE_LINK384]Option 2: The survival timer running duration or the timing when the survival timer is triggered running.

One issue for option 1 is that there’s a gap between the assist info sending timing and the arrival time of the next packet in the target NG-RAN node, it seems this remaining length of the survival time could not be accurately determined as depicted in Figure 1.
 [image: ]
Figure 1. The packet transmission fails after the HO REQUEST is sent to target RAN

Then it can transfer the length of “survival timer running duration” (STRD) or the “survival timer running timing” (STRT) when the survival timer is triggered running.
For STRD, it seems more natural to transfer the original running duration to the target NG-RAN, instead of the “available survival time”. 
For STRT, target gNB can be aware of the accurate available survival time based on the survival time and the STRT(t1), which indicates the timing of the first missing message and is expressed in 5GS time. 

· Option 3: A simple survival time state indicator (activated or not)
In this option, it can simply notify whether the “survival time state” (STS) is activated or not. Compared to a) and b), it is not so accurate for the available survival time. 

Assuming Survival Time = 3 * period, the difference of the above 3 options are depicted in the following table: 
· Three consecutive packets failed case
	Option a) source RAN transmits AST
	Option b) source RAN transmits STRD and/or STRT
	Option c) source RAN derive ST state

	AST=3-3=0
	STRD = 3
	STS=activated


· Two consecutive packets failed case.
	Option a) source RAN derive AST
	Option b) source RAN transmits STRD and/or STRT
	Option c) source RAN derive ST state

	AST=3-2=1
	STRD = 2    
	STS=activated



·  One packet failed case
	Option a) source RAN derive AST
	Option b) source RAN transmits STRD and/or STRT
	Option c) source RAN derive ST state

	AST=3-1=2
	STRD = 1
	STS=activated



· No packet failed case
	Option a) source RAN derive AST
	Option b) source RAN transmits STRD and/or STRT
	Option c) source RAN derive ST state

	AST=3-0=3
	STRD = 0
	STS=deactivated




Proposal 3: [bookmark: OLE_LINK386][bookmark: OLE_LINK385]The Source NG-RAN can transfer the separate survival time state for the uplink and downlink to the target NG-RAN as an assistant information to help the target NG-RAN determine the scheduling scheme both for uplink and downlink. 
Proposal 4: The exact survival time state can be set as survival timer running duration or a simple survival time state (activation/deactivation).

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: _Toc423020280]Remove the editor note so that the maximum value for the survival time is 6.4s. 
Proposal 2: No need to extend the maximum value for the TSCAI periodicity. 
Proposal 3: The Source NG-RAN can transfer the separate survival time state for the uplink and downlink to the target NG-RAN as an assistant information to help the target NG-RAN determine the scheduling scheme both for uplink and downlink. 
Proposal 4: [bookmark: _GoBack]The exact survival time state can be set as survival timer running duration or a simple survival time state (activation/deactivation).

The TP for TS 38.573 is provided in section 5. 
[bookmark: OLE_LINK178]4. Reference
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	[bookmark: _Toc384916784][bookmark: _Toc384916783][bookmark: _Toc535237692][bookmark: _Toc534900834][bookmark: _Toc525567067][bookmark: _Toc525567631][bookmark: _Toc5694163][bookmark: _Toc20954837]Change Begins



[bookmark: _Toc14207674][bookmark: _Toc20954286][bookmark: _Toc29902290][bookmark: _Toc29906294][bookmark: _Toc36550284][bookmark: _Toc45832550][bookmark: _Toc51763830][bookmark: _Toc64449000][bookmark: _Toc66289659]9.3.1.142	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [21]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Periodicity
	M
	
	9.3.1.143
	Periodicity as specified in TS 23.501 [21].
	-
	

	Burst Arrival Time
	O
	
	9.3.1.144
	Burst Arrival Time as specified in TS 23.501 [21].
	-
	

	Survival Time
	O
	
	9.3.1.aaa
	Survival Time as specified in TS 23.501 [21].
	YES
	ignore



<Unchanged Text Omitted>


9.3.1.aaa	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 (0..6400000, …)
	Survival Time expressed in units of 1 us.




<Unchanged Text Omitted>
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