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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_LINK7]In Rel-16, there were some discussion on the survival time parameter in RAN2#105bis. The following agreements have been made:
	· [bookmark: OLE_LINK3]RAN2 think that knowledge of survival time is beneficial to gNB. FFS whether there would be any impact to AS specifications to make use of this, and such discussions would have lower priority, as it is not explicitly a WI objective. There are also concerns that QoS framework may be impacted due to survival time being provided explicitly. 


[bookmark: OLE_LINK26]In RAN2#113 e-meeting, based on the contributions, the following agreements have been achieved:
	Assumptions:
· Communication service availability (CSA) is not needed on top of survival time.  Send a reply LS to SA2 to notify such confirmation 
· RAN2 confirms that specification enhancement for survival time support may only needed for uplink.  Downlink is addressed by implementation and no specification impacts.  
· Support for survival time in UCE is up to network configuration. 
· Continue discussing whether burst spread and burst ending time is beneficial from RAN2 perspective, but trigger the discussion after SA2 progress in February  
· Communication service reliability (CSR) is not needed on top of survival time
· Only periodic traffic is considered for survival time work in Rel-17
· AN2 assumes one application message is conveyed by one PDCP SDU, and may further consider the cases where one application message is conveyed by varying number of PDCP SDUs depending on the progress


[bookmark: OLE_LINK15]In RAN2#114 e-meeting, the following agreements on survival time have been achieved:
	· RAN2 does not consider the Burst Spread parameter in RAN
· The Burst End Time parameter in RAN is out of scope for Rel-17 IIoT WI.
· No specific enhancements in support of Survival Time in UCE will be studied in R17, but we should aim for solutions for Survival time that also work in UCE 
· When Survival Time information is provided in TSC AI, RAN action (gNB and/or UE) can utilize it to improve the associated link reliability so that the survival time requirement is met
· Study fast mechanisms for survival time handling and the need
· 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)
· Survival Time triggered proactively based on Sequence Number is deprioritized
· UE-based reactive solution based on RLC-NACK is not pursued
· RAN2 will work/study UE-based reactive solutions to address survival time on top of gNB implementation.  RAN2 assumes that gNB implementation solutions on their own are not sufficient. 


[bookmark: OLE_LINK5]In the on-going post-meeting email discussion in RAN2#114, the comparison and selection between two UE-based reactive solutions have been mainly discussed. In this contribution, we will discuss some other remaining issues of survival time and give our proposals.
[bookmark: OLE_LINK44][bookmark: OLE_LINK14]Discussion
#Issue 1: UE behavior on exiting ST state
In previous meetings, RAN2 has had much discussion on UE-based reactive solutions, e.g., trigger for entering Survival Time state and autonomously activating PDCP duplication by UE. 
According to the results of measurement on ST in UE side, in addition that UE can independently perform some actions to enhance transmission reliability, there are also some thoughts that UE can report the related results to gNB, e.g., whether and how many times it has entered into ST state? Or whether there is successful transmission after PDCP duplication is autonomously activated. Such report may be able to give some help to the gNB for optimizing the configuration for survival time measurement and transmission reliability enhancements (e.g., the configuration for PDCP duplication). 
In a simple way, such report can be triggered based on a timer. For example, in the current discussion for UE-based reactive solutions, an option for triggering UE to exit from ST state is based on once successful packet transmission. However, it may be possible that even PDCP duplication is activated, the packet transmission may still fail all the time. In this scenario, on one hand, it may be beneficial for UE to exit the ST state after a certain time period and report some information to network. Such report can make network aware of the situation that PDCP duplication has not taken the expected effect. On the other hand, UE can also consider to perform cell reselection upon exiting the ST state.
[bookmark: OLE_LINK9]Proposal 1a: It’s suggested to let UE report some information to the network about applying survival time measurement feature and network can make use of such information to enable optimization on the configuration for scheduling enhancements for uplink transmission etc.
Proposal 1b: if no any successful transmission during ST state and after activating transmission reliability enhancements, UE can also consider to perform cell reselection upon exiting the ST state.

[bookmark: _GoBack]#Issue 2: ST measurement in mobility scenario
In TS 22.261, ST 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 ST, we think that the ST 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 ST, the ST measurement needs to take into account the time of handover interruption or wireless link failure recovery.
[bookmark: OLE_LINK20]Therefore, during the handover, two cases about the measurement of ST need to be considered: 
· [bookmark: OLE_LINK21]Case 1: In the handover process, the ST 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 ST state can be avoided. 
· [bookmark: OLE_LINK23]Case 2: In the handover process, the ST does not exceed the allowed range. That means, at least the target gNB has one opportunity to receive/send packets before the ST 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 ST related information.

For the indication information of ST status, we think it is necessary to distinguish between uplink service and downlink service. In the uplink, we assume the UE performs the ST 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 ST state. In the downlink, since the source gNB would perform the ST monitoring mechanism, the source gNB may be able to notify the target gNB of the detailed relevant information about the current ST monitoring so that the target gNB can continue to carry out ST monitoring. After obtaining the corresponding ST information, in both the uplink and downlink, the target gNB can use high reliability to transmit services. 
[bookmark: OLE_LINK29]Proposal 2: It’s suggested that RAN2 discuss whether the handover process has an impact on the ST monitoring mechanism and if yes, whether the target gNB needs to obtain the relevant information of the ST monitoring.

[bookmark: OLE_LINK1]Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we make the following observations and proposals:
Proposal 1a: It’s suggested to let UE report some information to the network about applying survival time measurement feature and network can make use of such information to enable optimization on the configuration for scheduling enhancements for uplink transmission etc.
Proposal 1b: if no any successful transmission during ST state and after activating transmission reliability enhancements, UE can also consider to perform cell reselection upon exiting the ST state.

Observation 1: Based on the definition of ST, the ST measurement needs to take into account the time of handover interruption or wireless link failure recovery.
Proposal 2: It’s suggested that RAN2 discuss whether the handover process has an impact on the ST monitoring mechanism and if yes, whether the target gNB needs to obtain the relevant information of the ST monitoring.
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