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1 Introduction

The scope of DC/CA WID[1] includes fast recovery as follows:

4.     Fast recovery: Support fast recovery of MCG link e.g. by utilizing the SCG link and split SRBs for recovery during MCG failure while operating under MR-DC. [RAN2, RAN3]

o
This objective applies to MR-DC and NR-NR DC.
This contribution discusses the possible enhancements of the failure recovery mechanisms and expected specification complexities.
2 Discussion
2.1 RLC Maximum Retransmissions for LCH restricted only SCell(s)
In Rel-15 NR, detection of radio link failure triggers RRC connection re-establishment procedure. Only the exceptional case is CA duplication when failed logical channel includes only SCells and RLC max retransmissions are reached. In this case, RLC failure procedure is triggered and the other interruption does not occur. 

Figure 1. Logical channel restricted only to SCell(s)
RLC failure report is supported only for a logical channel restricted to one or multiple SCell(s) and configured with CA duplication. Figure 1 shows an example of logical channels having cell restriction, i.e. allowedServingCells. In Rel-15 NR, RLC1 or RLC2 in Figure 1(a) does not trigger RLF or SCG RLF when RLC max retransmissions are met and CA duplication is activated. For RLC3 in Figure 1(b), RLF and RRC connection re-establishment is triggered because CA duplication is not configured. 

Observation 1. In Rel-15 NR, RLC failure report is supported only for a logical channel restricted to one or multiple SCell(s) and configured with CA duplication. 
The main motivation of the RLC failure report was that the RLC error does not come from PCell/PSCell error and ongoing transmissions and receptions of other logical channels via PCell should not be interrupted. Just reporting the problem via PCell/PSCell is sufficient and NW will reconfigure/release the problematic RLC bearer or corresponding SCells. The motivation is valid not only for duplication but also for general scenario, i.e. non-duplication. This means that the situation does not change for the radio bearer not configured with duplication. So, we could consider applying the same rule for non-duplication.

Referring to the existing RLC failure report for CA duplication, the high-level procedure for the general case could be as follows: 

1. Problem (i.e. RLC max retransmission) detection: The current RRC procedural text supports only CA duplication case. 
2. Report to gNB via PCell/PSCell: 
A. FailureInformation message which is currently used only for CA duplication but was designed for general failure case in the future can be used. 

B. For MCG RLC failure, SRB1 is used for the report. For SCG RLC failure, SRB3 is used if configured. Otherwise, SRB1 is used. We think this principle does not need to change.
3. NW coordination and recovery: Network behaviour upon the report could be release of the problematic RLC bearer and SCells, i.e. existing procedure without new procedure. If, it is purely up to NW implementation so we don’t need to develop any solution.
Observation 2. RLC Failure Report for general MCG failure on SCells expects following specification impacts:

- Problem (i.e. RLC max retransmission) detection
- Message for the problem report

- SRB/LCH for the report.
2.2 MCG Failure Enhancement
In Rel-15, MCG failure always triggers RRC connection re-establishment regardless of SCG configuration and ongoing transmission. But if SCG is stable at MCG failure, ongoing transmissions via SCG may not need to be interrupted by re-establishment procedure. Referring to the existing SCG failure procedure, the high-level procedure of recovery via SCG could be as follows:
1. Problem (i.e. MCG RLF) detection: Rel-15 is well capturing MCG/SCG RLF detection as well as RLC failure of CA duplication. We don’t see the necessity of additional specific mechanism for this.

2. Suspension ongoing MCG transmission/reception and reset the timer: In Rel-15 MCG failure, RRC procedural text includes only triggering of RRC re-establishment procedure. In order to support fast recovery, RRC procedure should be newly introduced. We could discuss how to handle ongoing transmissions and running timers, if any.
3. Report to gNB via SCG:
A. FailureInformation message defined for CA duplication can be reused with some modification.
B. Split SRB1 or SRB3 can be considered for the report. The problem here is neither split SRB1 nor SRB3 are always configured. If SRB3 is used, additional inter-node signalling between MN and SN seems to be required. Furthermore, SRB3 is designed for signalling between UE and SN. This failure indication via SRB3 may not be appropriate.
4. NW coordination and recovery: Network behaviour upon the report could be bearer type change or handover, i.e. existing procedure without new procedure. If, it is purely up to NW implementation so we don’t need to develop the solution.

Observation 3. In Rel-15 NR, MCG failure always triggers RRC connection re-establishment regardless of SCG configuration and ongoing transmission.
Observation 4. Recovery via SCG expects following specification impacts:

- RRC procedure of suspension of ongoing MCG transmissions.

- Message for the problem report

- SRB/LCH for the report.

Despite some gains described above, we see that those possible changes are not essential feature for Rel-16. NR RRC already defined recovery procedures such as RRC re-establishment and RLC failure report. Although RRC re-establishment has some interruption for recovery, it is not always critical, i.e. some voice call is not even dropped in case of RRC re-establishment. Also, RLF does not frequently happen under the smart NW deployment. Furthermore, the fast recovery mechanism could be impacted by progress and solutions on mobility enhancement WI, e.g. MCG/ SCG role swap. Thus, RAN2 should carefully evaluate the gain and complexity. 
Observation 5. Despite some expected gain, MCG RLF is not so frequent event. It is not clear how much the user experiences the improvement. RAN2 needs to carefully evaluate the gain and complexity.

3 Conclusion

In this contribution, we have seen the following observations:

Observation 1. In Rel-15 NR, RLC failure report is supported only for a logical channel restricted to one or multiple SCell(s) and configured with CA duplication. 
Observation 2. RLC Failure Report for general MCG failure expects following specification impacts:

- Problem (i.e. RLC max retransmission) detection

- Message for the problem report

- SRB/LCH for the report.
Observation 3. In Rel-15 NR, MCG failure always triggers RRC connection re-establishment regardless of SCG configuration and ongoing transmission.
Observation 4. Recovery via SCG expects following specification impacts:

- RRC procedure of suspension of ongoing MCG transmissions.

- Message for the problem report

- SRB/LCH for the report.

Observation 5. Despite some expected gain, MCG RLF is not so frequent event. It is not clear how much the user experiences the improvement. RAN2 needs to carefully evaluate the gain and complexity.

Based on the observations above, RAN2 is requested to discuss the following:
Proposal. RAN2 to discuss whether to support each scenario:
a) RLC Failure Report for MCG failure on SCells
b) Recovery via SCG
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