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1 Introduction

As achieved in RAN#88e meeting, RAN enhancement on new QoS is captured in R17 URLLC WI:

·   RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 
According to the latest SA2 progress, only survival time is concluded as a key issue in TR 23.700. To avoid unnecessary discussion in RAN2, we can focus on survival time right now. This contribution gives our consideration on survival time.
2 Discussion

Survival time is a typical QoS parameter for service performance guarantee. If the survival time is not fulfilled, the application transforms into a down state for communication service, which will induce a bad application performance. 
According to the latest SA2 progress, the principle of way forward is in the following:

· Survival Time is specified by the AF in units of "time" with respect to burst periodicity or as the maximum number of consecutive message transmission failures (i.e. whose loss can be tolerated). It is conveyed together with TSCAI Periodicity parameter (the time between periodic TSC bursts) and burst size (e.g. MDBV).

Based on the intention and the definition of survival time above, this parameter may be used in this way: assuming burst periodicity is 10ms, a survival time of 10ms means it is intolerant if more than one consecutive burst is dropped. Thus, RAN needs to avoid consecutive time duration of missed packets corresponding to survival time.  

Observation 1 According to SA2 progress, survival time is transferred as part of the TSCAI parameter, and specified in units of "time" with respect to burst periodicity or as the maximum number of consecutive message transmission failures.

Observation 2 RAN needs to avoid consecutive packet loss, otherwise the requirement of industrial traffic will not be fulfilled.
According to RAN2#105bis agreement, it is FFS on whether there would be any impact to AS specifications to make use of survival time. Namely, it means RAN2 needs to further discuss whether some UE impact is required.

· 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.
Observation 3 Based on previous RAN2 agreement, FFS on whether some UE impact is required to assure survival time.
From our perspective, the situation depends on traffic characteristic. In details,

· Periodic deterministic communication 
In general, resource allocation and scheduling strategy are performed by the gNB side. If the network knows the status of packet transmission timely and accurately, the network can do some modification to fulfil service requirement, e.g. survival time. 
For periodic deterministic communication, the network is well aware of the characteristic of the traffic for both uplink and downline, since TSCAI including burst arrival time and periodicity is indicated. The network can deduce whether packet delay for each packet exceeds packet delay budget. If the network has detected the problem, it may perform some adjustment, including e.g. activate duplication transmission, activate repetition transmission, indicate lower MCS and so on.
Proposal 1 For periodic deterministic communication, it depends on gNB implementation to assure survival time. 
· Aperiodic deterministic communication
From vertical domains, aperiodic deterministic communication also exists. In this case, the burst arrival time is variable. If we need to support aperiodic deterministic traffic and survival time is also required for such communication, the situation will be changed. In detail, the gNB knows the status of packet transmission accurately for downlink, whereas it is hard for the gNB to know whether there is a packet to be transmitted for uplink. Thus, the gNB can not deduce packet delay for each uplink packet, unless it obtains packet delay for each uplink packet from the UE side. Extra signalling overhead and reporting latency are introduced if the gNB needs to obtain such packet delay from the UE side. Considering the probability of LBT failure, the latency may be increased. Thus, UE-based solutions based on configured policy is preferred, including 

·   UE autonomously activates duplication transmission.

·   UE autonomously activates repetition transmission.

·   UE autonomously selects a lower MCS.

In addition, whether to trigger UE-based solutions can be configured by the network to assure UE behaviour is under network control to some extent.
Observation 4 For aperiodic deterministic communication, it is hard for the gNB to deduce packet delay for each uplink packet due to lack of the information of packet delay at the UE side.
Proposal 2 For aperiodic deterministic communication, if survival time is required, UE-based solutions based on configured policy is used to assure survival time. The triggering of UE-based solutions can be configured by the network.
If proposal 2 is agreed, one additional issue is how to detect whether survival time can be fulfilled. From our perspective, both feedback-based mechanism and timer-based mechanism can be potential solutions.
Proposal 3 To assure survival time for aperiodic deterministic communication, both timer-based mechanism and feedback-based mechanism can be considered when consecutive packet loss happens.

3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1
According to SA2 progress, survival time is transferred as part of the TSCAI parameter, and specified in units of "time" with respect to burst periodicity or as the maximum number of consecutive message transmission failures.
Observation 2
RAN needs to avoid consecutive packet loss, otherwise the requirement of industrial traffic will not be fulfilled.
Observation 3
Based on previous RAN2 agreement, FFS on whether some UE impact is required to assure survival time.
Observation 4
For aperiodic deterministic communication, it is hard for the gNB to deduce packet delay for each uplink packet due to lack of the information of packet delay at the UE side.


And propose the following:

Proposal 1
For periodic deterministic communication, it depends on gNB implementation to assure survival time.
Proposal 2
For aperiodic deterministic communication, if survival time is required, UE-based solutions based on configured policy is used to assure survival time. The triggering of UE-based solutions can be configured by the network.
Proposal 3
To assure survival time for aperiodic deterministic communication, both timer-based mechanism and feedback-based mechanism can be considered when consecutive packet loss happens.
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