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Introduction
The new WID of NR Industrial Internet of Things (IoT) and URLLC support was approved in RAN#86 and revised in RAN#88e [1]. In which, the following objective is included:
	...
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, decided from SA2. [RAN2, RAN3] 


[bookmark: OLE_LINK18]Based on the discussion in RAN3#111e meeting, the following agreements on new QoS related parameters have been achieved[2]:
	· [bookmark: OLE_LINK9][bookmark: OLE_LINK21]Introduce Survival Time into RAN3 specifications in principle. FFS on the details e.g.  minimum and maximum value of Survival Time. 
· Introduce Survival Time at NG/Xn/E1/F1 interface. 
· Survival Time is included for downlink.  It’s still FFS whether to include Survival Time for uplink
· Survival Time can be expressed with the time. FFS on e.g., the exact encoding, whether aperiodic type is allowed.
· Wait for RAN2/SA2 on new TSCAI parameters.


In RAN2#112 meeting, based on the above contributions, the following open issues and Possible topics have been achieved [3]:
	Based on consensus
· The survival time is not applicable to aperiodic deterministic traffic in Rel.17.
· The Survival Time is expressed as unit of time.
[bookmark: OLE_LINK20][bookmark: OLE_LINK17]Based on majority view (need discussion in online session for agreement, WA or FFS)
· The granularity of time unit for the Survival Time is ‘us’.
· The minimum value for the Survival Time is 0.
· Supporting the Survival Time for both downlink and uplink.
Open issue (to be continued in next RAN3 meeting)
· The maximum value for the Survival Time is FFS.
Open issue (to be discussed by contribution-driven)
· The extension of the Periodicity
· TSN services in acknowledgement mode


Based on the Report of 3GPP TSG RAN3#113, the following agreements on survival time parameter have been achieved:
	· 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). 
· [bookmark: OLE_LINK7]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. 


In this contribution, we will mainly discuss the potential RAN3 impacts of the maximum value of survival time and survival time measurement in mobility scenario. Then we’ll give our proposals.
Discussion
[bookmark: OLE_LINK14]The maximum value of survival time
[bookmark: OLE_LINK2][bookmark: OLE_LINK4]Based on the discussion in RAN3#113e meeting, it has been agreed that the granularity of the survival time is 1 us. The maximum value of the survival time should be at least 3 times the maximum value of the Periodicity IE. In the case that there is a multiple relationship between the maximum value of survival time and the maximum value of the periodicity, although we think it is necessary to expand the value of periodicity, it was not supported by most companies in the last meeting. Some companies think that although there can be communication services with transfer intervals greater than 640ms, these can be easily handled by dynamic scheduling and there is no real benefit for the gNB to know the periodicity if greater than 640ms. Furthermore, for the maximum value of the Survival Time, there was significant support in RAN3#113-e for 3 times the maximum transfer interval. In other word, the maximum value of the Survival Time needs to be set to 1920000us. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]Proposal 1 : It’s suggested that the maximum value of the Survival Time is set to 1920000us.
Survival Time measurement in mobility scenario
In TS 22.261, Survival Time is defined as the time that an application consuming a communication service may continue without one or more anticipated messages. Based on the definition of Survival Time, we think that the Survival Time measurement on the UE side or gNB side should be continuous even in the mobility scenario and cannot restart when handover interruption or wireless link failure occurs. That also means, the interruption time in the handover process or the recovery time in the wireless link failure need to be taken into account in the survival time measurement. As background, in the traditional handover, the service interruption time is at least as long as 5ms. In the DAPS (Dual Active Protocol Stack) handover, the UE receives the handover command to initiate random access procedure while the UE maintains data transmission with the source gNB. The service interruption time can be reduced.
Observation 1: Based on the definition of Survival Time, the Survival Time measurement needs to take into account the time of handover interruption or wireless link failure recovery.
Therefore, during the handover, two cases about the measurement of Survival Time need to be considered: 
· Case 1: In the handover process, the Survival Time has exceeded the allowed range because the packet has not been sent for a long time. We think this case is inevitable. However, if the transmission reliability of subsequent packets can be enhanced, continuous triggering into the Survival Time state can be avoided. 
· [bookmark: OLE_LINK23]Case 2: In the handover process, the Survival Time does not exceed the allowed range. That means, at least the target gNB has one opportunity to receive/send packets before the Survival Time exceeds the allowed range. In other words, the target gNB may need to ensure that the subsequent packets are transmitted with higher reliability.
For both cases, in order to ensure that the survival time does not exceed the allowable range, we think the target gNB also needs to acquire survival time monitoring information and to enhance packet transmission reliability based on such Survival Time related information.
For the indication information of Survival Time status, we think it is necessary to distinguish between uplink service and downlink service. In the uplink, we assume the UE performs the Survival Time monitoring mechanism. In order to avoid that UE reports complicated information to network, the UE or the source gNB may only need to notify the target gNB whether they are currently in the Survival Time state. In the downlink, since the source gNB would perform the Survival Time monitoring mechanism, the source gNB may be able to notify the target gNB of the detailed relevant information about the current Survival Time monitoring so that the target gNB can continue to carry out Survival Time monitoring. After obtaining the corresponding Survival Time information, in both the uplink and downlink, the target gNB can use high reliability to transmit services. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK16]Proposal 2: RAN3 confirms that the handover process has impacts on the Survival Time monitoring mechanism, and waits for RAN2’s conclusions on the further progress.
[bookmark: OLE_LINK15]Based on the above analysis, we think that we need to add the maximum value of survival time  in TS38.413, TS38.423, TS38.463 and TS38.473. We provide the related example text proposal for TS38.413, TS38.423, TS38.463 and TS38.473 in appendix.
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following proposals:
[bookmark: _GoBack]Proposal 1: It’s suggested that the maximum value of the Survival Time is set to 1920000us.
Observation 1: Based on the definition of Survival Time, the Survival Time measurement needs to take into account the time of handover interruption or wireless link failure recovery.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]Proposal 2: RAN3 confirms that the handover process has an impact on the Survival Time monitoring mechanism, and waits for RAN2’s conclusions on the monitoring mechanism.
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Appendix
<38.413 example text proposal>
<Start of the modified section>

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 (0..1920000, …)
	Survival Time expressed in units of 1 us.




<End of the modified section>


[bookmark: OLE_LINK6]<38.423 example text proposal>
<Start of the modified section>
9.2.3.XXX	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [7]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..1920000, …)
	Survival Time expressed in units of 1 us.



<End of the modified section>
<38.463 example text proposal>
<Start of the modified section>
9.3.1.XX	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [20]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..1920000, …)
	Survival Time expressed in units of 1 us.



<End of the modified section>


<38.473 example text proposal>
<Start of the modified section>

9.3.1.aaa	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [21]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..1920000, …)
	Survival Time expressed in units of 1 us.



<End of the modified section>

