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1   Introduction
At RAN2#112-e, initial discussion was held on Survival Time and its impact on RAN, motivated by the LS received from SA2 (S2-2007880), and in line with the following objective of the Rel-17 IIoT WI (from RP-201310):
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 

We ended up agreeing the following at RAN2#112-e:

Agreements 

=>
Time period during which “message loss” can be tolerated is adopted as the preferred format for Survival time.  FFS how this will be achieved and what message loss means in RAN2

At the subsequent RAN2 meeting (RAN2#113-e), the following was additionally agreed:
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
Following the email discussion [POST113bis-e][506][R17 IIoT] Enhancements based on QoS (CATT), captured in R2-2104897, the following agreements were made at RAN2#114-e (May 2021):

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

Following a subsequent offline discussion (captured in R2-2106558) during RAN2#114-e, the following additional agreements were made:

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.  

Following a post-meeting discussion ([Post114-e][511][URLLC/IIoT]), to progress the discussion further, the following agreements were made during RAN2#115-e (August 2021):
Agreements

1. RAN2 does not assume that physical HARQ-NACK messages are always available, i.e. RAN2 will not mandate explicit HARQ-NACK feedback

2. Given the application message size range under study, RAN2 will not optimize the ST design based on case of segmentation of message into multiple TBs. (This does not preclude the use of RLC segmentation; instead, it rules out optimizations for the case with RLC segmentation) 

3. Following entry into the Survival Time state, PDCP duplication for ST configuration is activated.  The gNB pre-configures which RLC entities can be activated for duplication when entering ST state.  FFS the number of supported RLC entities.  

4. RAN2 will at least continue working and discussing the HARQ NACK solution.  Details are FFS.  
This tdoc focuses on open and contentious issues, aligned with above agreements, and in light of the ongoing [Post115-e][513][IIoT].

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

Option 1 above is simpler, while Option 2 requires a common understanding between the UE and the network of the ST status of the DRBs within a MAC PDU (and therefore requires the UE to inspect the MAC PDU once it is assembled, as discussed in [Post115-e][513][IIoT]). Either way, the method needs to be specified, even if it just to limit the behaviour to Option 1. We therefore propose:  

Proposal 1: How the UE identifies which DRBs should enter the ST state (assuming CG retransmission scheduling) is not left to UE implementation.

Proposal 2: RAN2 to choose between the two following options:
· Entry to ST state is triggered for all of the DRBs mapped to the CG to which retransmission scheduling is applied

· 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
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 3: 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 4: 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.

One open issue is whether to activate all configured legs for a DRB, which is incidentally our preference. 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 5: Following entry into Survival Time state, all configured legs for a DRB are to be activated.

On the other major open issue – whether resource pre-allocation and (de)activation are up to network implementation – we would first like to point out that RAN2 have already agreed that gNB implementation solutions on their own are not sufficient. It is true that the network and the UE have a common understanding of whether a DRB is in the Survival Time state or not, and that therefore the activation/deactivation of pre-configured CG resources could potentially be left to network implementation. However the signaling overhead of this option means our preference is as follows:
Proposal 6: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering ST state.
How the network then uses unused pre-configured ST resources outside of ST state can be left to network implementation.
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 [Post115-e][513][IIoT]:

Proposal 9: How the UE identifies which DRBs should enter the ST state (assuming CG retransmission scheduling) is not left to UE implementation.

Proposal 10: RAN2 to choose between the two following options:

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

· 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
Proposal 11: Use of DG is allowed for DRBs configured with ST.
Proposal 12: N>1 HARQ-NACKs should be supported as Survival Time state trigger.
Proposal 13: Following entry into Survival Time state, all configured legs for a DRB are to be activated.

Proposal 14: Dedicated CG resources can be configured for the duplication paths and their activation is conditional on entering ST state.

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.[image: image1.png]



