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1 
Introduction


In RAN2#113 meeting, RAN2 discussed survival time in e-mail discussion 506, reached an agreement below:

Agreements

-
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

-
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
RAN2 also discussed various mechanisms to meet the survival time, leaving one fundamental question whether we need any UE-based enhancement or we can rely on the network implementation. This paper presents our view on 1) need of burst ending time, 2) number of PDCP SDUs in one application message, and 3) way of achieving survival time.
2
Discussion
2.1
Need of burst ending time

Burst Arrival Time is already included in TSCAI information, which is defined as [TS23.501]:
The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).
Similar to Burst Arrival Time, Burst Ending Time can be the latest possible time when the last packet of data burst arrives. If Burst Ending Time is provided to RAN in addition to Burst Arrival Time, the network can easily know when the data arrives and determine proper radio resources, which brings some flexibility in scheduling. However, it seems not an essential parameter because the network can deduce it from, e.g., Burst Arrival Time, burst size, or MDBV. 

Proposal 1. Burst Ending Time is not essential TSCAI information from RAN perspective.

2.2
Number of PDCP SDUs in one application message
RAN2 agreed to assume that one application message is conveyed by one PDCP SDU, opening the door to consider the cases where one application message is conveyed by varying number of PDCP SDUs.
'One' may not be the exact number of PDCP SDU corresponding to an application message because an application message may be of large size that cannot be carried into one PDCP SDU and the size of the application message size can vary as described in TS22.104. However, the size of URLLC message would be generally small enough to be quickly transmitted. Furthermore, one PDCP SDU per application message would be the most stringent assumption/case. Developing RAN mechanism such as survival time monitoring/reaction based on rather stringent assumption would be safer and simpler than optimizing the survival time monitoring/reaction by considering large and even various number of PDCP SDUs per application message. 
Proposal 2. In Rel-17, RAN2 only assumes that one application message is corresponding to one PDCP SDU. 

2.3
Way of achieving survival time
In [506] e-mail discussion in RAN2#113, RAN2 tried to see the initial preference among various options/categories for two questions regarding how to meet the survival time. The questions are:

· Question 1. When to enter a survival time state, i.e., when to trigger a mechanism to boost packet reliability in order to meet the survival time.

· Question 2. How to boost the packet reliability. 
Total 11 options and 4 categories are on the table for each question respectively, which is so many!, and the result is:

Regarding Question 1, the options with reasonable support are 2, 5, 6, 10, and 1, where 

· Option 2 : TX-side Timer (17)
· Option 5 : HARQ ACK/NACK (15)
· Option 6 : ARQ Feedback (7)
· Option 10 : No need at UE and observation by gNB (6)
· Option 1: Monitoring based on PDCP SN (6)
Regarding Question 2, the results are:
· Category 1: PDCP duplication (20)

· Category 2: L1/L2 configuration (19)

· Category 4: gNB implementation (7)

· Category 6: Others (3)

Given that total 22 companies provided their answer, the results seems to show that companies are interested in every enhancement while we see some variations/difference even within the same option/category, which certainly require more discussion. 
In the meanwhile, there is also support for leaving the survival time monitoring/reaction up to gNB implementation and not introducing UE-based action. The reason behind supporting NW-based action is that the relevant information is already available at the network side and the network is faster and better than UE-based action. It was argued, on the other hand, that the UE-based action is faster than the NW-based action because it takes time for the network to trigger some action even though the network is the earliest one who knows the transmission failure.
According to the discussion [506], the UE is likely to rely on a feedback from the network, a timer, or PDCP SN, to trigger some UE-based action such as PDCP duplication or L1/2 re-configuration. If the UE-based action is to rely on the network’s feedback, we see no difference between the UE-based and NW-based action from latency perspective. We also should note that, RAN2 agreed, for DL, to rely on the network implementation, where the network implementation in DL is to rely on e.g., UE feedback. Therefore, we see no critical delay issue in NW-based action even in UL. 
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Figure 1. NW-based action for keeping the survival time in DL and UL

In addition, UE-based action such as activating PDCP duplication without allocating more radio resources may result in the increased latency. Given that the network can configure CG to the UE based on the expected traffic pattern including data size, periodicity, etc, if the amount of data is increased due to UE-based PDCP duplication depending on unpredictable transmission failure, it would confuse network how to properly schedule the UE. One conservative way to cope with latency would be to reserve some additional resource to the UE for unpredictable UE-based action, which certainly leads to low radio resource efficiency especially in an environment with sufficiently low error rate.
In our view, one reasonable possibility is that the network uses proactive and reactive method by itself. For example, the PDCP duplication can be activated for a specific RB which has very tight survival time, e.g., 0.5ms, regardless of survival time state, which seems proactive against to survival time violation. The proactive configuration/scheduling would minimize urgent reactive action as much as possible by providing sufficient reliability from the beginning. When some event happens, i.e., entering to the survival time state, of course the network can adjust its PHY attribute accordingly, which seems reactive action to boost its reliability temporarily. 
As the network’s implementation is already possible, it should be the baseline, which seems sufficient in Rel-17 when taking the targeted characteristics of URLLC traffic and what we have already today into account. Given that the complexity, resource-inefficiency, and latency caused by UE-based action, it is proposed that:
Proposal 3. In Rel-17, for both UL and DL, it is up to network implementation how to meet the survival time. 
3
Conclusion
In this paper, we present our view on the remaining aspect in survival time discussion and propose that:
Proposal 1. Burst Ending Time is not essential TSCAI information from RAN perspective.

Proposal 2. In Rel-17, RAN2 only assumes that one application message is corresponding to one PDCP SDU. 

Proposal 3. In Rel-17, for both UL and DL, it is up to network implementation how to meet the survival time. 
