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1	Introduction
In the previous two RAN2 meetings (RAN2 #116e and RAN2 #116bis-e), a very good progress has been made for the survival time topics. The detailed agreements are shown below:
· RAN2 #116e:
Agreements:
1. A RRC parameter is configured for a DRB with Survival Time support
2. MAC entity shall handle the determination of triggering survival state based on HARQ-NACK 
3. For the DRB configured with Survival Time support, the network can control the duplication state for the DRB via legacy activation/deactivation MAC CE. No specification change is foreseen.
4. For the issue that there may be packets already sent to RLC before the pre-configured PDCP duplication configuration is activated, following entry into the Survival Time state, it is up to gNB/UE implementation to handle and no need to specify extra behaviour
5. RAN2 not to consider the interaction between Survival Time solution and handover procedure in Rel-17
6. No specification enhancement will be pursued for CG activation command as Survival Time state trigger
7. The baseline mechanism for Survival Time support is “CG resources will be used for service with Survival Time requirements, such that the mapping relation between the service and the retransmission grant is commonly known to both gNB and UE, and CG retransmission scheduling (addressed by CS-RNTI) can be used for Survival Time state triggering”.  
a) FFS how UE identifies the corresponding DRB that should enter Survival Time state and other details (i.e. resource allocation)
b) FFS on unlicensed band
8. Deprioritize autonomous activation of PDCP duplication based on inputs other than retransmission grant

· RAN2 #116bis-e:

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.


Essentially, it is confirmed that in Rel-17, a mechanism of activating all RLC entities for UL PDCP duplication by a retransmission grant will be introduced, in order to prevent consecutive message error and thereby fulfil survival time requirement. However, as highlighted above, there are still some unsolved issues, including:
· How the mechanism can work in unlicensed band
· Whether RAN2 should support the case with N>1 (i.e. survival time state is triggered by more than one consecutive retransmission grant for the DRB received at MAC)
· What is the exiting condition of survival time state for a DRB.
In this paper, we aim to discuss whether RAN2 should continue to examine these issues before the WI completion.
2	Discussions
2.1	Survival Time Support in Unlicensed Band
An issue that has been discussed in RAN2 #116e is how survival time can be supported in unlicensed band. This question was raised because retransmission grant is not always available at the UE side (due to e.g. potential LBT failure). From our point of view, it can simply rely on gNB implementation in this case. For instance, the gNB simply maps the DRB to a very reliable radio resource always (e.g. a CG with very low MCS), and we can ensure every packet from this DRB is transmitted with very high reliability, regardless whether the previous packet is failed or not. This allows the network to guarantee the survival time is always protected. One may argue that it is less efficient, but anyhow we have agreed not to introduce specific solution for unlicensed case in RAN2 #114e:
· No specific enhancements in support of Survival Time in UCE will be studied in R17, but we should aim for solutions for Survival time that also work in UCE 

As the implementation-based solution will always work in spite of the lower efficiency, we believe this is sufficient for unlicensed operation at least in Rel-17. Therefore, we do not think there is a need for RAN2 to spend more time on the topic.
2.2	Support of “N>1”
A few companies have suggested that survival time state could be triggered only after N>1 consecutive retransmission grants for a LCH are received in the MAC entity. This is to prevent the case where the DRB enters survival time state “too early”, as some applications can tolerate for example up to 3 consecutive message errors. Therefore, the value of “N” could be configured by the gNB in according to the survival time requirement of the associated service.
Nevertheless, we think this is purely an optimization that is rarely useful. We must note that with N=1 (which is agreed to be supported) the mechanism can anyway work regardless what the actual survival time requirement is. Considering that entry to survival time state could be a rare event, some efficiency loss due to “early entry” to survival time state does not really affect the system performance. Besides, we would like to highlight the objective of this WI:
	RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 



Efficiency optimization is not mentioned in the objective at all. Basically, what RAN2 needs to achieve is a mechanism that can fulfil the new QoS requirement, whether it is efficient or not does not fall into our scope. Given this is the last meeting for Rel-17, RAN2 should focus on open issues that really reflect to the WI objectives. Thus, further specification work on the configurability of the value of N is not justified.

2.3	Exiting Condition of Survival Time State
Another potential open issue is when the DRB should exit the survival time state once it has entered. This has been discussed in one of the previous email discussions but no agreement was reached. From our perspective, the “exiting condition of ST state” is basically equivalent to “When should the DRB in survival time state change its duplication pattern”. In this sense, the current spec. already has clear answer e.g. when receiving Rel-16 MAC CE for RLC or Scell activation/deactivation from the gNB. Therefore, exiting from survival time state can be entirely handled by gNB with Rel-16 specification. One could argue that the UE could exit the survival time state for a DRB autonomously based on certain condition, such as expiration of a timer. Nonetheless, it is not clear under what use case this is beneficial for the UE to exit survival time state autonomously, which may conversely cause some misalignment issues between gNB and UE. Since exiting from survival time state is not urgent (unlike entry to survival time state), we do not think any enhancement is needed to address this.

Based on the discussions above, we can conclude that all the pending issues are actually not critical for the WI completion, where we define “critical” as some technical gaps that prevents the agreed mechanism from working properly in principle. Moreover, the potential issues or optimizations can be handled by implementation, and therefore further enhancements are not needed.
Observation: The pending issues for survival time topics such as unlicensed band operation, support of N>1, and exiting condition of survival time state, are not critical for WI completion. 
With this in mind, we propose the following to ensure RAN2 can complete this WI on time:
Proposal: RAN2 should stop discussing any pending issues relating to survival time before WI completion.

3	Conclusion
In this paper we have analysed the “criticalness” of the pending issues relating to survival time in RAN2. Based on our analysis, we have made the following observation:
Observation: The pending issues for survival time topics such as unlicensed band operation, support of N>1, and exiting condition of survival time state, are not critical for WI completion. 
Hence, we draw the following proposal:
Proposal: RAN2 should stop discussing any pending issues relating to survival time before WI completion.
