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1 
Introduction


In this document, it is discussed how to keep the survival time for IIOT. Options are compared in terms of reaction time and resource efficiency. 
2
Discussion

In the e-mail discussion 506 on summary of Enhancements based on QoS, solutions are categorized into three. 
· gNB implementation

· UE-based proactive mechanism

· UE-based reactive mechanism

For medium to longer Survival Time, it has been commonly understood that the gNB implementation is sufficient by activating CGs or PDCP duplication, or increasing L1/L2 parameters for higher reliability. For short Survival Time, there are diverged view whether gNB implementation is sufficient or not, UE-based mechanism is faster/resource efficient or not. 

As per table 5.2-1 of TS22.204, there are very short survival time e.g., 0.5ms, and in most cases, survival time is equal to transfer interval. 
· Category 1. Survival Time =0 – 0.5ms
· Category 2. Survival Time =Transfer Interval

· Category 3. Survival Time = n x Transfer Interval

As seen in the Table 5.2-1 of TS22.204, most of the cases fall into Category 2 or 1. Therefore, the enhancement for survival time should have focus on Category 1 or 2.
For Category 1 and 2, it seems the most conservative way is to improve the overall reliability of the transmission from the beginning. The gNB could configure a radio bearer with PDCP duplication and activate it immediately, or provide high level of MCS. It has been argued that this approach increases resource waste highly because the radio resource should be reserved regardless of whether the UE actually enters into Survival Time or not while the frequency of entering to Survival Time would be quite low. However, it should be considered to be critical if Survival Time is violated only once. Accordingly, reactive mechanism may not be sufficiently fast for Category 1 or 2 and it is the safest way to avoid violation of Survival Time as much as possible by increasing the overall reliability from the beginning. 
It should be noted that, even for reactive mechanism, the resources are reserved to allow immediate use by UE itself. It has been insisted that the reserved resources could be shared with other UEs by the network implementation, but it is not convinced well how it could work considering that there may not be sufficient time to take back the resource from other UEs and give it to the concerned UE in a reactive manner. In addition, reactive mechanism is based on TX-side timer/count. As the TX-side timer/count is based on further input from the network, e.g., further scheduling or feedback, it may not be suitable for Category 1 or 2. 
Observation 1: For category 1 and 2, the most conservative way to keep the Survival Time is to increase the reliability of transmission from the beginning based on gNB configuration and reactive mechanism may not be suitable.
As indicated in table 5.2-1 of TS22.204, there are some uses cases for which Survival Time is 2-3 time of Transfer Interval, i.e., Category 3. If resource waste is still considered as critical, the proactive mechanism could be considered as a second choice for this case. As discussed, reliability could be increased selectively e.g., every once per two or three transmissions. Given that the gNB configures when to improve the reliability in a static manner based on e.g., a Sequence Number, the resource allocation could be reduced. 
Observation 2: For category 3, if resource waste is considered critical, a proactive mechanism could be considered which allows selective transmission with higher reliability in a static manner.
With above observations, we suggest not to consider reactive mechanism further because the enhancement for survival time should have focus on Category 1 and 2.
Proposal: UE-based reactive mechanism is not considered further for enhancement to keep the Survival Time. 

Regarding some other aspects that is indicated as drawbacks of gNB implementation, our view are presented below. 
· Not use of duplication activation

· It is argued in [R2-2102726] that MAC CE based approach is too lose and duplication activation cannot meet the SA1 requirement. However, for most stringent case, the gNB implementation is not limited to do something later on when survival time is started. The gNB could conservatively schedule radio resources or configure the L2 parameters when serving a traffic with stringent requirement so that entering to the survival time is avoided as much as possible by improving overall reliability. 
· In addition, as commented by Ericsson in the e-mail discussion, it is one possible way of using PDCP duplication to map one of the leg to a deactivated CG and activate the CG when needed by DCI. Note that RAN2 has discussed how to solve mis-aligned state of PDCP duplication and CG but decided not to introduce any special handling on it because all is left up to gNB implementation. 
· The minimum number of required HARQ processes

· It is argued in [R2-2102726] that the minimum number of required HARQ processes is larger in gNB implementation because the gNB should schedule retransmission of failed TB, which may prohibit use of the next CG because configuredGrantTimer starts by the dynamic grant. To allow serial of transmission/scheduling, i.e., a first uplink transmission on a CG, a second uplink retransmission of failed one (which triggered Survival Time), a third transmission on CG, it is insisted that at least 3 HARQ processes are required. First of all, the minimum number of required HARQ processes seems not a critical parameter to devalue the gNB implementation. 
· Limit on use of CG type

· The main difference between CG type 1 and 2 lies on the activation mechanism. Once CG configuration is activated, there seems to be no big difference. Therefore, even for IIOT traffic, CG type 2 could be used and the need of one activation command is not a critical issue.

· Signalling overhead
· It is also pointed out that the signalling overhead is significantly increased because entering to and leaving out the Survival Time is to be controlled by the gNB. Given that, however, the frequency of entering to/leaving out the Survival Time is not high, the signalling overhead is not so critical. 
3
Conclusion

It is discussed how to keep the Survival Time and propose that
Proposal: UE-based reactive mechanism is not considered further for enhancement to keep the Survival Time. 

