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1. Introduction
It has been agreed in RAN#88-e meeting [1] that RAN2 should investigate whether there are RAN enhancements necessary in order to support new QoS related parameters such as e.g. survival time, burst spread.

5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


RAN2#116bis agreements are listed below:

Agreements
1	For the issue that a CG resource may be insufficient for the UE to include the whole application layer message in one configured grant if a MAC CE is to be transmitted in the same CG, it is up to gNB implementation to ensure CG resources are appropriately configured.
2	Survival Time support is configured at DRB level and a new RRC parameter is added in PDCP-Config.
3	 Existing LCH to CG mapping restrictions are used to ensure DRBs in support of Survival Time are mapped to one or multiple CGs. No specification change is foreseen.
4	RAN2 assumes that Rel-16 LCH to CG mapping restrictions can be used to prevent a case where DRBs with and without a Survival Time requirement are mapped to the same CG. The setup of mapping restrictions is up to gNB implementation. No specification change is foreseen. 
5	Following entry to Survival Time, PDCP duplication is activated for all associated RLC entities that are configured for a DRB. The RLC entities are identified using the Rel-15/16 options for RRC configuration of associated RLC entities
6	The index of LCHs in the MAC PDU that a retransmission grant relates to is used to identify triggering of Survival Time state of a DRB. The MAC layer can receive information from upper layers as to which LCIDs are associated with Survival Time.
7	Following a HARQ-NACK, entry to Survival Time state is triggered only for the DRBs (with a requirement for Survival Time) which are included in the MAC PDU associated with the grant used for transmission of the TB
8	We will support the case where N=1.  FFS if cases with N>1 are supported
	In that case, when PDCP duplication is already activated in dual connectivity, in order to minimize dependencies between MAC entities in a configuration with survival time the UE enters Survival Time upon reception of one HARQ NACK at either MCG or SCG.   
	Within a MAC entity, the determination of HARQ-NACKs does not incur interaction between different CCs. When PDCP duplication is already activated in CA duplication for a configuration of survival time, the UE enters Survival Time upon reception of one HARQ NACK at any CC.
9	RAN2 assumes that SDUs from multiple DRBs with a Survival Time requirement (potentially with a different transfer interval and/or lead time for Survival Time entry) are not mapped to the same CG. Setup of appropriate mapping restrictions is up to gNB implementation. No specification change is foreseen.



In this contribution, we would like to provide our views on remaining open issues for the support of survival time in 
Rel-17.

2. [bookmark: Proposal_Beacon]Discussion
Uplink Enhancements to Support Survival time
The survival time is a new QoS parameter introduced by IIoT applications which is related to the application availability. It can be considered as the time period “Deadline for message reception” after a message failure occurred before the application is declared as “unavailable”, i.e. transiting to the “down state”. Since exceeding the survival time has quite severe consequences, it should be the goal to ensure that transmissions of delay sensitive applications, e.g. TSN traffic flows, are correctly received within the end-to-end latency budget in order to avoid the unavailable time, i.e. down state. Therefore, the Radio Access network (RAN) needs to quickly react by increasing the reliability of the wireless link for the concerned traffic flow(s). 
We think that PDCP duplication seems to be the most appropriate mechanism to ensure that survival time requirement can be fulfilled since also scenarios where UE is experiencing a deep link quality decrease due to e.g. beam blockage (which is why duplication was designed for NR in first place) can be resolved, whereas mechanisms relying on adapting L1/L2 transmission parameters like adapting MCS don’t seem sufficient for such a scenario. 
UE always performing a retransmission in case of receiving a HARQ NACK
It should be noted that a UE autonomous PDCP duplication solution based on HARQ NACK reception relies on gNB providing always a NACK upon reception failure and one could argue that for the most stringent cases, it is not useful or even possible to perform a retransmission since the PDB would not accommodate any HARQ retransmission(s), i.e. only single shot transmissions possible. There are several options how to address this issue. In one option there could be some explicit indication, i.e. within the DCI indicating a HARQ NACK, whether UE shall perform a retransmission. Alternatively, certain conditions may be specified under which UE doesn’t perform a HARQ retransmission in response to receiving a retransmission DCI, i.e. UE may not transmit for all cases a retransmission upon reception of a DCI indicating a retransmission (NACK). For example, when PDB would not allow for a retransmission, UE may skip the retransmission when receiving a NACK/retransmission grant and just enable PDCP duplication. 
Proposal 1:  RAN2 to discuss how unnecessary retransmissions upon reception of a DCI indicating a retransmission (NACK) can be avoided. 
Also, according to the Table 5.2-1 from [3], the 5G system shall be able to support mobility of the UEs and support variable packet size which may result in BWP switching. Therefore, it is possible that measurement gaps are configured to such UE. In NR, the length of measurement gap could be from 1.5ms to 6ms depending on the frequency of the serving and target cell. And in light of the current MAC specification, during measurement gaps, the UE shall not perform data transmission/reception except for messages related to random access, e.g. RACH Msg3.
In addition, the messages of a periodic deterministic communication services need to be transmitted within the bounds of survival time, e.g., 2.5ms. If the survival time has been exceeded, both the communication service and the application transition into a down state. The application will usually take corresponding actions for handling such situations of unavailable communication services. Considering the configurable length of measurement gap, even if the shortest value 1.5ms is configured in case of per frequency range (per-FR) measurement, the requirement of survival time may not be met.
Observation 1: A measurement gap may prohibit the timely delivery of messages which in turn may lead to the expiry of the survival timer.
In order to satisfy the survival time requirement as well as guarantee the measurement accuracy, a solution may be needed for cases when specific traffic transmission(s) overlap with a measurement gap. A simple enhancement could be to allow the (re-)transmission of configured traffic for cases when the uplink transmission resource collides with the duration of measurement gap, similar to the handling of RACH Msg3 and MSGA payload. In order not to impact the mobility related measurement performance and to have a deterministic UE behavior, certain criteria may be defined when UE is allowed to prioritize an UL transmission over a measurement gap. For example, for cases when a NACK has been received for a packet transmission and subsequent uplink resource overlaps with a measurement gap, UE should prioritize the UL transmission in order to fulfill the survival time requirements. 
Proposal 2: RAN2 should consider solutions where UE is allowed to perform an UL transmission for cases when the uplink resource overlaps with a measurement gap in order to meet the survival time requirements.
                                                                                          
Conclusion
In this contribution, the mechanism to guarantee the requirement of survival time is illustrated and the following observation and proposals are given:
Proposal 1: RAN2 to discuss how unnecessary retransmissions upon reception of a DCI indicating a retransmission (NACK) can be avoided.
Observation 1: A measurement gap may prohibit the timely delivery of messages which in turn may lead to the expiry of the survival timer.
Proposal 2: RAN2 should consider solutions where UE is allowed to perform an UL transmission for cases when the uplink resource overlaps with a measurement gap in order to meet the survival time requirements.
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