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[bookmark: _Ref165266342]Introduction
In the past RAN2 meetings, the topic on survival time has been discussed. Following is a summary of current relevant agreements:  
RAN2#112e Agreement
=>	Time period during which “message loss” can be tolerated is adopted as the preferred format for Survival time.  FFS how this will be achieved and what message loss means in RAN2

RAN2#113e Agreement
-	Communication service availability (CSA) is not needed on top of survival time.  Send a reply LS to SA2 to notify such confirmation 
[bookmark: OLE_LINK1]-	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
-	RAN2 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

In this contribution, we will analyze the possible RAN impacts and give our proposals to support this new QoS parameter.
Discussion
In RAN2#113e meeting, RAN2 has agreed that “RAN2 confirms that specification enhancement for survival time support may only needed for uplink.” . The reason for achieving such conclusion is that there is a view that NW implementation can be used to change transmission scheme if UE enters survival time. For UL periodic traffic, gNB has the information of the arrive time of packet (i.e. burst arrive time) during a burst and the corresponding delay requirement in RAN. Intuitively, UE can rely on NW control to change transmission scheme. However, for some cases, the NW based solution is not always feasible as the processing time left for NW and UE may be not enough.
An example is given in the following Fig.1. When a packet is detected as lost within given delay requirement, the survival timer starts. The UE shall adjust transmission scheme to ensure the subsequent data transmission with higher reliability. It is found that the remaining time which can be used for adjusting transmission scheme is equal to the survival time minus AN PDB. Obviously, there is a large probability that it is not enough for NW to generate a indication for changing transmission scheme and UE to process this indication. In this case, it is reasonable that UE can change transmission scheme autonomously.

Fig.1 Status transition at receiver when the survival time equals to transfer interval with 0.5ms
Observation 1: For services with strict survival time requirement (e.g. survival time=0.5ms), UE based transmission scheme change should be supported as the processing time (i.e.survival time minus AN PDB ) left for NW based transmission scheme change may be not enough.
In the RAN2#113e meeting, proactive solution and reactive solution have been proposed to assist UE with autonomously adjusting transmission scheme to achieve different reliability performance of data transmission. The related solution are listed as below:
· Proactive solutions: The UE proactively transmit selected data packets in a more reliable manner, in order to make sure at least one out of N>1 consecutive messages is transmitted with higher reliability (where N is the maximum number of consecutive message loss that an application can tolerate in accordance to survival time requirement).
· Reactive solutions: The UE only transmit a data packet in a more reliably manner upon occurrence of certain event – e.g. when the previous data packet is lost or not transmitted successfully within the required latency budget.
From our view, the proactive methods can be realized by the following ways:
· Option 1: A DRB is associated with two legs, which are configured with different transmission strategy (e.g. with different LCP restrictions). Under this case, UE may submit every N-th PDCP PDU to the leg with higher reliability.
· Option 2: A DRB is configured with duplication function. Under this case, UE may activate the duplication function for every N-th PDCP PDU.
For option 1, it is applicable for the service with low reliability. The reason is that option 1 can only guarantee the reliability performance with 99.9999% (i.e. the highest reliability performance which can be guaranteed by PHY). However, the service under IIOT use case has reliability requirement up to 99.9999999%. Thus, option 1 cannot work well to avoid that the survival time runs out.
For option 2, high resource overhead will be brought. As an example, for normal data transmission, duplication with two legs is enough for satisfying the reliability requirement. Duplication with four legs may be needed to ensure the reliability of every N-th packet. Actually, the event that UE enters survival time does not happen frequently. Option 2 is at the expenses of large resource overhead to avoid that UE never enter survival time. From our view, proactive solutions is suggested to be de-prioritized at this stage. 
Observation 2: Proactive solutions may cannot satisfy the reliability requirement of IIOT service or bring a large resource overhead as the event that UE enters survival time does not happen frequently.
Proposal 1: Proactive solutions (e.g. UE proactively transmit selected data packets in a more reliable manner ) is de-prioritized.
Considering that the even that UE enters survival time does not happen frequently, the reactive solutions (e.g. UE only transmit a data packet in a more reliably manner upon UE enter survival time) is more good choice, which can be applicable to the service with different reliability requirement and different survival time requirement. In NR, there are multiple methods which can be used to improve the reliability of data transmission within specific time, e.g. PDCP duplication, repetition, LCP adjustment. No matter which methods is used at UE side, it shall be controlled by NW. In order to support UL traffic with strict requirement of survival time, it is suggested that UE can use these schemes autonomously based on NW configuration. For example, UE can perform autonomous LCP adjustment to allow that the subsequent data can be scheduled with higher priority when the survival time is going to run out or when UE enter survival time. Alternatively, UE can perform autonomous PDCP duplication activation. From our perspective, all the UE based reactive solutions can be used to increase the reliability of subsequent data transmission to avoid that survival time run out. 
Proposal 2: UE based reactive solutions (e.g. autonomous LCP adjustment and duplication activation/deactivation) for data transmission reliability enhancement during the survival time should be considered.
Conclusions
Based on the analysis given above, we have the following Observations and Proposals:
[bookmark: _Toc502437832]Observation 1: For services with strict survival time requirement (e.g. survival time=0.5ms), UE based transmission scheme change should be supported as the processing time (i.e.survival time minus AN PDB ) left for NW based transmission scheme change may be not enough.
Observation 2: Proactive solutions may cannot satisfy the reliability requirement of IIOT service or bring a large resource overhead as the event that UE enters survival time does not happen frequently.
Proposal 1: Proactive solutions(e.g. UE proactively transmit selected data packets in a more reliable manner ) is de-prioritized.
[bookmark: _GoBack]Proposal 2: UE based solutions (e.g. autonomous LCP adjustment and duplication activation/deactivation) for data transmission reliability enhancement during the survival time should be considered.
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