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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Hlk78439442]Entering survival time (ST) state on the UL requires a UE to boost its transmission reliability [1], which usually requires additional radio resources being used in the subsequent retransmissions and/or new transmissions, comparing to when in the normal state. 
During RAN2 Post114-e e-mail discussion [511] on QoS Solutions [2], there is sufficient support to using L1 signaling to trigger the UE to enter the ST state. However, there is a chance the UE may prematurely enter the ST state under some circumstances. In this contribution, we discuss a few cases where a UE may prematurely enter the ST state and how to prevent that from happening.
Discussions 
Case #1. When more than one RLC legs of the PDCP duplication are already activated under the normal state 
Rel-16 extends PDCP duplication support to up to 4 RLC legs. Many use cases having ST requirement also have stringent reliability and/or latency requirements. Therefore, it is possible that more than one RLC legs have already been activated under the normal state to meet the reliability/latency requirements, with additional configured RLC leg(s) deactivated and reserved for the ST state. In this case, if the UE receives HARQ-NACK (e.g., a retransmission grant DCI) from a first leg among the activated legs first and then receives no HARQ-NACK by the AN PDB from a second leg among the activated legs, the UE will prematurely enter the ST state if the UE immediately responds to the HARQ-NACK received from the first leg without considering the result from the second leg. This case may be addressed with the following options:
· [bookmark: _Hlk78440198]Option 1A. The network configures the CGOs for all activated legs at the same time or as close (in time) as possible and determines/sends its HARQ feedback based on the joint result from all activated legs (but still within the AN PDB). The joint HARQ feedback may be sent over all activated legs to enhance the feedback reliability.
· Option 1B. The network configures the CGOs for all activated legs at the same time or as close (in time) as possible and determines/sends its HARQ feedback for each activated leg based on the reception result on the individual legs (but still within the AN PDB), and the UE waits until the AN PDB expires before deciding whether to enter the ST state.   
Both above options require the network to determine/send HARQ feedback within the AN PDB. Given a same amount of total resource for the HARQ feedbacks, Option 1A may provide more reliable feedback than Option 1B. Option 1A may be done by implementation, while Option 1B requires additional change to the specification as the UE needs to consider potentially different HARQ feedbacks from different legs jointly.
Proposal 1. RAN2 consider how to prevent a UE from prematurely entering the ST state when more than one RLC legs of the PDCP duplication are already activated under the normal state.
Case #2. When N > 1 and the number of consecutive message failure is still less than N, where N is the number of messages translated from the survival time by the gNB
When N > 1, if the UE immediately enters the ST state after receiving the first HARQ-NACK for a message, the UE may enter the ST state prematurely, because an HARQ retransmission of the failed message or the transmission of a subsequent message (still within N) may succeed. This case may be addressed with the following options:
· Option 2A. The gNB configures the UE with the information of N or another threshold that is determined based on N, and the UE performs counting of consecutive message failures and compares the count to N (or the configured threshold) to determine when to enter the ST state.
· Option 2B. The gNB performs counting of consecutive message failures, and when a threshold is met, instructs the UE to enter the ST state using a L1 signalling. In this case, N or the threshold is not known to the UE. Hence, Option 2B may be done by implementation.
Proposal 2. RAN2 consider how to prevent a UE from prematurely entering ST state when N > 1 and the number of consecutive message failures is still less than N, where N is the number of messages translated from the survival time by the gNB.
[bookmark: _Ref129681832]Conclusions
The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1. RAN2 consider how to prevent a UE from prematurely entering the ST state when more than one RLC legs of the PDCP duplication are already activated under the normal state.
Proposal 2. RAN2 consider how to prevent a UE from prematurely entering ST state when N > 1 and the number of consecutive message failures is still less than N, where N is the number of messages translated from the survival time by the gNB.
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