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1   Introduction
Following RAN2#116-e meeting (November 2021), an email discussion was launched ([Post116-e][513][IIoT] QoS Survival Time (Apple)) to handle outstanding issues. The result of the discussion, including a proposed way forward, was captured in R2-2200003.
In this submission we focus on proposals and identified issues marked by the [Post116-e][513][IIoT] discussion rapporteur as requiring further discussion/confirmation. We do not cover all such proposals but only those which we feel require further discussion. We also identify a couple of additional issues.

2   Entering the ST state
The first item we would like to address in this area is how the UE identifies which DRBs should enter the ST state, assuming CG retransmission scheduling (addressed by CS-RNTI) is used for Survival Time state triggering. 
Essentially there are two possible interpretations within the above CG framework:

1. Entry to ST state is triggered for all of the DRBs mapped to the CG to which retransmission scheduling is applied

2. Entry to ST state is triggered for those DRBs mapped to the CG to which retransmission scheduling is applied and which are included in the MAC PDU transmitted using this CG

We do not think that the DRBs configured with ST support and those not configured with ST support will be mixed into one TB / mapped to the same CG. Our assumption is that a logical channel with ST requirements uses exclusively its dedicated CG. Any complications beyond this are unnecessary in our view:

Proposal 1: Entry to ST state is triggered for all of the DRBs mapped to the CG to which retransmission scheduling is applied.
Another outstanding issue is whether DG can be used for bearers configured with ST. Our view is that the most common case is indeed the above-described CG framework. However, we see no need to actively prevent the use of DG, which is especially applicable to the case where only a handful of bearers are configured for a UE. In line with this observation, we propose the following:
Proposal 2: Use of DG is allowed for DRBs configured with ST.
On the issue of whether N>1 HARQ-NACKs should be supported as Survival Time state trigger, we are strongly in favour of this. Limiting N to 1 would be wasteful in many applicable scenarios, except the most stringent ones (which admittedly are the benchmark – but not the sole focus – of the ST framework). Implementing a counter does not add significant complexity in our view, while allowing flexibility and preventing too frequent triggering of entry into ST state. Our proposal is therefore:

Proposal 3: N>1 HARQ-NACKs should be supported as Survival Time state trigger.
3   Behaviour of UE in the ST state
RAN2 already agreed that, following entry into the Survival Time state, the PDCP duplication for ST configuration will be activated. The gNB pre-configures which RLC entities can be activated for duplication when entering ST state.

An issue was raised whether – in order to provide radio resources on the legs used for PDCP duplication and to guarantee CG resources are not used outside of Survival Time – a CG should be considered as deactivated outside of ST state, and as activated in ST state. 

In our understanding, the CG resource without any received data from PDCP will most likely be skipped, and the CG transmission with empty data will not happen. Since the NW should in any case track the UE’s ST state, NW can use the same time-frequency resource for another UE. Therefore normative solution is not needed here in our view:
Proposal 4: RAN2 will not devise a normative solution guaranteeing that CG resources on the legs used for PDCP duplication are not used outside of Survival Time state.

Another open issue identified by some companies during the email discussion is whether CG type-2 and DG based solutions can be used as a supplement to provide radio resources on the legs used for PDCP duplication in Survival Time. In our view, this is a purely implementation issue and we therefore propose the following:

Proposal 5: RAN2 will not devise a normative solution to provide radio resources on the legs used for PDCP duplication in Survival Time (e.g. CG type-2 and DG based solutions).

An additional open issue is how to determine the number of associated RLC entities that can be activated upon entry into Survival Time. Our preference is to activate all configured legs for a DRB. We recognize that this may limit the network behaviour to some extent (since there is no way to signal to the UE to use only a subset of configured RLC entities). However the simplicity of this solution, the fact that it covers the most common scenario, and that it does not introduce additional signaling overhead, to us represent clear benefits at the expense of some loss of network flexibility (which we do not think is especially limiting).

Proposal 6: Following entry into ST state, PDCP duplication is activated for all associated RLC entities that are configured for the DRB in question.
4   Exiting the ST state
The major open issue here is whether exiting the ST state is down to network control, or if we should specify UE behaviour for autonomous exiting from the ST state. We do in fact envisage that some aspects of ST handling could be semi-autonomous depending on the agreed design. Deciding on when to exit the ST state is then comparatively simple – once the ST duration has lapsed. Essentially, this calls for a timer-based method, which we are in favour of:
Proposal 7: RAN2 will specify UE’s behaviour for autonomous exiting of ST state, e.g. via a timer-based method.
This is needed for additional flexibility and increased responsiveness, and avoids needing to send signalling every time the UE exists ST state.
5   Tx-side timer based solutions

During the ongoing email discussion (and in previous meetings), the issue was raised of whether and how Tx-side timer option can help to solve any perceived issues for the “HARQ-NACK” design option (agreed as baseline for ST implementation). We tend to agree that there may be an issue for N>1. More specifically, when N>1 there is a possibility that the indication to PDCP (used to then activate the duplication) could in some cases be delayed. Having a timer could help minimize the impact of this and we would support further work on this timer, once all the key outstanding issues with the “HARQ-NACK” option have been agreed:
Proposal 8: RAN2 to continue work on solutions that use Tx-side timer and HARQ feedback to trigger entry into ST state, once all the key outstanding issues with the “HARQ-NACK” option have been agreed.

One clarification is needed here – the timer referred to in this Proposal is used to monitor whether ST should enter the ST state (as opposed to the timer used for exiting the ST state – see Proposal 7).
6   Proposed way forward for RAN2
Based on the analysis above, we propose the following with respect to the further work that should be carried out by RAN2 on implementing Survival Time, and in light of the discussion held during [Post116-e][513][IIoT]:

Proposal 9: Entry to ST state is triggered for all of the DRBs mapped to the CG to which retransmission scheduling is applied.

Proposal 10: Use of DG is allowed for DRBs configured with ST.
Proposal 11: N>1 HARQ-NACKs should be supported as Survival Time state trigger.
Proposal 12: RAN2 will not devise a normative solution guaranteeing that CG resources on the legs used for PDCP duplication are not used outside of Survival Time state.

Proposal 13: RAN2 will not devise a normative solution to provide radio resources on the legs used for PDCP duplication in Survival Time (e.g. CG type-2 and DG based solutions).

Proposal 14: Following entry into ST state, PDCP duplication is activated for all associated RLC entities that are configured for the DRB in question.
Proposal 15: RAN2 will specify UE’s behaviour for autonomous exiting of ST state, e.g. via a timer-based method.

Proposal 16: RAN2 to continue work on solutions that use Tx-side timer and HARQ feedback to trigger entry into ST state, once all the key outstanding issues with the “HARQ-NACK” option have been agreed.
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