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1 Introduction

In last RAN2 meeting, it was agreed that the SN is only needed for PDU with segment. The RLC UM receive operation is not decided yet. Currently, there are three options on the table for discussion, which are summarized as follows:
Agreements 
 1.
FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate
2.
SNs of the two duplicate legs should be independently assigned
In this contribution, we discuss the how to handle the RLF on the duplication leg, and some other issues  our opinions on the receive operation and the text proposal.
2 Discussion

When we talk about duplication in NR, there are following three use cases as shown in figure:

1)  MCG CA duplication

2)  SCG CA duplication 

3)  DC duplication

The first two use cases can be generalized into CA duplication. For CA duplication, one MAC entity multiplexes the duplicated data from two RLC entities which are mapped to different carrier. For DC duplication, two different MAC entities are used to transmit duplicated data from the two RLC entities.
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Figure 1 Duplication for CA and DC
In 36.331, MCG RLC and SCG RLC are differentiated to have different RLF behaviour when reaching the maximum number of re-transmission in RLC, i.e., MCG RLF and SCG RLF. Basically, MCG RLF will cause RRC connection re-establishment procedure (both MCG and SCG are impacted) while SCG RLF will only initiate a SCG failure information procedure which is defined to only reconfigure SCG. Thus, from this perspective, SCG RLF will not have impact on the operation of MCG, which is the intention to differentiate MCG RLF behaviour and SCG RLF behaviour.
In NR, for DC duplication, the RLFs can be handled exactly the same way as that in LTE, i.e., MCG RLF is triggered when reaching maximum number of re-transmission in MCG RLC and SCG RLF is triggered for SCG RLF.

Proposal 1 No enhancements are introduced on the RLF behaviours for DC duplication
In CA duplication case, since the two RLC entities are mapped to different cell groups, i.e., group either with PCell or without PCell, when reaching maximum number of re-transmission in RLC entity, the following cases should be differentiated. 
a. MCG PCell RLC entity: RLC mapped on MCG cell group with PCell
b. MCG SCell RLC entity: RLC mapped on MCG cell group without PCell
c. SCG PCell RLC entity: RLC mapped on SCG cell group with PCell
d. SCG SCell RLC entity: RLC mapped on SCG cell group without PCell
For PCell RLC entity, the UE triggers MCG RLF for MCG PCell RLC entity and SCG RLF for SCG PCell RLC entity, which is following the LTE RLF baviours.
Proposal 2 For CA duplication, if RLC entity is mapped to cell group with SpCell, when reaching maximum re-transmission, MCG RLF (SCG RLF) is triggered if the RLC is in MCG (SCG)
Reaching maximum re-transmission in SCell RLC entity only means there is problem on the scell which should not impact the operation on the PCell. Instead of triggering RLF, some other options may provided by network, e.g., deactivate the duplication so that the RLC entity mapping on SCell can be suspended or reconfigure the SCell.

When reaching maximum re-transmission in SCell RLC is indicated, the UE should suspend the RLC entity but without resetting the MAC entity, so that the other leg or other RBs are not impacted. 
Proposal 3 When reaching maximum re-transmission in SCell RLC entity, UE should suspend the RLC entity without re-setting the MAC entity.
Meanwhile, the gNB should be aware of the error happens due to reaching maximum re-transmission in RLC entity mapped on SCell. There are two options for this error report:
· Option 1: UE considers reaching maximum retransmission on Scell RLC entity as a SCG-RLF. Define a new failure type, e.g., ca-Duplication-Scell-failure in the SCG failure information message so that the gNB is able to differentiate the failure from SCG failure.

· Option 2: UE initiate a new procedure when indicated that maximum retransmission on SCell RLC entity is reached. For this new procedure, the UE does not consider it as any type of RLF, it just suspend the RLC entity without re-setting MAC and report this failure happens due to SCell RLC entity.
Option 1 is simpler than option 2 from standardization effort point view, so RAN2 is suggested to down-select these two options.
Proposal 4 UE considers reaching maximum retransmission on Scell RLC entity as a SCG-RLF
Proposal 5 Define a new failure type, e.g., Scell-failure in the SCG failure information message so that the gNB is able to differentiate the failure from SCG failure
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
No enhancements are introduced on the RLF behaviours for DC duplication
Proposal 2
For CA duplication, if RLC entity is mapped to cell group with SpCell, when reaching maximum re-transmission, MCG RLF (SCG RLF) is triggered if the RLC is in MCG (SCG)
Proposal 3
When reaching maximum re-transmission in SCell RLC entity, UE should suspend the RLC entity without re-setting the MAC entity.
Proposal 4
UE considers reaching maximum retransmission on Scell RLC entity as a SCG-RLF
Proposal 5
Define a new failure type, e.g., Scell-failure in the SCG failure information message so that the gNB is able to differentiate the failure from SCG failure
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