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1 Introduction

In the previous RAN2 meetings, the following agreements on QoS enhancement are achieved,
Agreements

-
Communication service availability (CSA) is not needed on top of survival time.  Send a reply LS to SA2 to notify such confirmation 
-
RAN2 confirms that specification enhancement for survival time support may only needed for uplink.  Downlink is addressed by implementation and no specification impacts.  

-
Support for survival time in UCE is up to network configuration. 

-
Continue discussing whether burst spread and burst ending time is beneficial from RAN2 perspective, but trigger the discussion after SA2 progress in February  

-
Communication service reliability (CSR) is not needed on top of survival time
-
Only periodic traffic is considered for survival time work in Rel-17
-
RAN2 assumes one application message is conveyed by one PDCP SDU, and may further consider the cases where one application message is conveyed by varying number of PDCP SDUs depending on the progress
Agreement:

1. RAN2 does not consider the Burst Spread parameter in RAN

2. The Burst End Time parameter in RAN is out of scope for Rel-17 IIoT WI.

3. 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 

4. When Survival Time information is provided in TSC AI, RAN action (gNB and/or UE) can utilize it to improve the associated link reliability so that the survival time requirement is met

5. Study fast mechanisms for survival time handling and the need

Agreements:

1
RAN2 takes the performance requirements of the top 3 rows of Table 5.2-1 from TS 22.104 (transfer interval = survival time = 0.5/1/2ms)

2
Survival Time triggered proactively based on Sequence Number is deprioritized

3
UE-based reactive solution based on RLC-NACK is not pursued

4
RAN2 will work/study UE-based reactive solutions to address survival time on top of gNB implementation.   RAN2 assumes that gNB implementation solutions on their own are not sufficient.  

In this contribution, we will focus on the left issues on ST support.
2 Discussion

2.1 Measure survival time
It is agreed that the normative work for survival time support is needed for uplink. To support ST, companies suggest multiple UE-based solutions to measure ST, including UE-based reactive solution and UE-based proactive solution[1][2]. In RAN2#114e meeting, it is agreed to prioritize the study the former one, i.e. UE-based reactive solution. As an example of the UE-based reactive solution, the UE needs to measure ST state entering based on a pre-configured rule, e.g. Tx-side timer/HARQ NACK signalling. Once the ST state is enabled, the UE will apply a more reliable UL transmission, e.g. activate PDCP duplication transmission.
In our understanding, if the UE needs to measure the ST state, the UE should be informed of the ST related parameter in one way or another. For example, in the case that Tx-side timer-based reactive solution is used, the UE shall be configured with the ST triggering timer to monitor ST state entering. In the case that HARQ NACK signalling-based reactive solution is used, the NACK count value “N” shall be signalled to the UE to measure ST state entering. In addition, no matter which reactive solution is applied, the ST timer should also be indicated to the UE for the ST state synchronization. When the ST timer is running, the UE should use a more reliable UL transmission, e.g. PDCP duplication transmission. Once the ST timer expires, the UE needs to exit the ST state. Accordingly, the UE fall-backs to the normal transmission, e.g. deactivate PDCP duplication transmission.
In our understanding, the ST related parameter can be indicated to the UE from either the gNB or the core network, since either of the two nodes is aware of such information. But, the former one is preferred to avoid the SA impact (The SA group needs to consider how to deliver ST related parameters to the UE. Note that the ST delivery between the CN and the RAN is currently designed in the unit of time, which may not be sufficient and flexible). 
Proposal 1 ST related parameter is indicated to the UE from the gNB via RRC message.
2.2 Fulfil the requirement on survival time
In Rel-16, up to four RLC entities can be configured for a DRB to support PDCP duplication to improve transmission reliability. The PDCP duplication activation/reactivation is controlled by the gNB via MAC CE. Considering the latency of e.g. network control, NW-controlled duplication seems not sufficient to support the stringent case, e.g. survival time is 0.5ms. Thus, UE-based PDCP duplication activation/deactivation is suggested to fulfil the ST requirement. The PDCP duplication related RLC entities for ST assurance can be pre-configured beforehand. The CGs associated with each RLC entity configured for duplication can also be pre-configured. When UE-based PDCP duplication activation/deactivation is enabled, the UE can determine which RLC entities to be activated/deactivated based on the link quality of the associated serving cell(s). Accordingly, the pre-configured CGs for the activated RLC entities can be activated together. 
Proposal 2 If UE-based PDCP duplication activation/deactivation is considered, the UE can determine which RLC entities to be activated/deactivated based on the link quality of the associated serving cell(s).
To assure the UE behaviour is under network control to some extent, the UE-based solutions can be triggered by the network indication.
Proposal 3 The triggering event of the UE-based solutions can be configured by the network.

3 Conclusion

Based on the discussion above, we propose the following:

Proposal 1
ST related parameter is indicated to the UE from the gNB via RRC message.
Proposal 2
If UE-based PDCP duplication activation/deactivation is considered, the UE can determine which RLC entities to be activated/deactivated based on the link quality of the associated serving cell(s).
Proposal 3
The triggering event of the UE-based solutions can be configured by the network.
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