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In Rel-17, survival time (ST) is introduced as a new QoS parameter, which is a maximal time duration allowed after passing a deadline of an expected message without the message being received by the target device [1]. After the ST expires, an application status becomes as entering a down time. Therefore, RAN2’s objective is to develop a solution that can be used by the source and target devices to prevent the ST from expiring.  
Meanwhile, HARQ has been an important technique for improving spectrum efficiency in radio communications. In 5G NR Rel-15 and Rel-16, an HARQ retransmission can be done as fast as around 0.42 msec [2].
In this contribution, we discuss the issue of using HARQ-NACK counts in triggering the ST state.   
Discussions 
“HARQ-NACK”, the first or not the first, as the triggering condition?
In the top 3 use cases that RAN2 decided to focus on [3], the ST requirements are 0.5, 1, and 2 msec, respectively. Therefore, HARQ retransmission alone is insufficient in meeting the most stringent ST requirement, i.e., 0.5 msec, in which case, the ST state must be triggered by the first “HARQ-NACK”. However, for the other two use cases, there is still time and opportunity(s) to salvage an initially failed message by using an HARQ retransmission without triggering the ST state. 
During [Post115-e][513] email discussion [4], while many companies support that the first “HARQ-NACK” always triggers the ST state, other companies support an alternative where the triggering condition for entering the ST state is a configurable number N (≥1) of consecutive HARQ-NACKs, the value of N being configured based on the ST requirement and an estimated (which doesn’t have to be the minimal) round-trip time for HARQ retransmissions. 
The first approach is equivalent to having a fixed N as 1, while not requiring UEs to perform any counting. A key concern on the first approach is that a triggering of the ST state may be premature, and as a result, RAN may lose the opportunity(s) to use regular HARQ retransmission(s) to salvage the initially failed message, without triggering the ST state, when the ST requirement is greater than 0.5 msec, e.g., 1 or 2 msec. In the second approach, with configurable N (≥1), a UE may need to use a counter to count the consecutive transmission failures. A key concern on this approach is the complexity added on UEs.
A proposed solution
For a DRB configured with ST requirement, the gNB sends “HARQ-NACKs” with the ability for the UE to distinguish between an “HARQ-NACK” that must trigger the ST state and an “HARQ-NACK” that only schedules a regular HARQ retransmission without triggering the ST state. For example, a specific indication bit may be introduced into the CG retransmission scheduling DCI to indicate which “type” of “HARQ-NACK” it is, i.e., whether the ST state is to be triggered or not. The gNB counts the number of reception failures and tracks a remaining time while still being safe without triggering the ST state, in selecting one of the two “types” of “HARQ-NACK” for sending a “HARQ-NACK”.
Meanwhile, the UE reacts to an “HARQ-NACK” received, in terms of triggering the ST state or not, based on which “type” of “HARQ-NACK it is. The UE doesn’t need to count the number of transmission failures, nor is the UE aware of the value of N. So, there is no signaling for configurating the N over the air.
Proposal 1. RAN2 discuss the feasibility and benefit of using a configurable N (≥1).
Proposal 2. RAN2 consider two “types” of “HARQ-NACK” to be used with the configurable N (≥1) approach, for distinguish between an “HARQ-NACK” that must trigger the ST state and an “HARQ-NACK” that only schedules a regular HARQ retransmission without triggering the ST state, so that the counting is performed by the gNB, not the UE, and the gNB determines a “type” of “HARQ-NACK” to send, based on its counting.
Proposal 3. RAN2 consider the solution described in section 2.2 of this document.
[bookmark: _Ref129681832]Conclusions
The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. RAN2 discuss the feasibility and benefit of having a configurable N (≥1).
Proposal 2. RAN2 consider two “types” of “HARQ-NACK” to be used with the configurable N (≥1) approach, for distinguish between an “HARQ-NACK” that must trigger the ST state and an “HARQ-NACK” that only schedules a regular HARQ retransmission without triggering the ST state, so that the counting is performed by the gNB, not the UE, and the gNB determines a “type” of “HARQ-NACK” to send, based on its counting.
Proposal 3. RAN2 consider the solution described in section 2.2 of this document.
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