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1. Introduction
In RAN2 NR AH#2[1] and RAN2#99[2] meetings, RAN2 made following agreements related to PDCP duplication in CA. 
RAN2 NR AH#2 agreements
1. FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate.
RAN2#99 agreements
1. RLC reports maxNumberofRLC retransmissions are reached to RRC.
2. For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens
In this contribution, we would discuss on the remaining issues of SCell-RLF. First we will explain SCell-RLF and then propose a UE behaviour when the UE detects SCell-RLF.

1. What is the SCell-RLF?
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Figure 1. PDCP duplication in CA
According to the RAN2 agreements, SCell-RLF is triggered when one of duplicated packets is reached the maximum number of retransmission on the RLC entity. It does not perform RRC connection re-establishment, but it should be reported to the gNB. This reporting mechanism associated with the SCell-RLF processing is feasible because the RRC connection is still valid and the duplicated packet can be transmitted to another leg.

1. UE behaviour when the UE detects SCell-RLF
Basically, upon indication from RLC that the maximum number of retransmissions has been reached, the UE shall declare radio link failure(RLF). Especially, the details on the SCell-RLF in NR has not been discussed yet, but we may assume that the SCell-RLF reporting procedure is similar to LTE SCG-RLF procedure as a baseline for discussion. 
SCG-RLF handling procedure:
According to the LTE SCG-RLF report procedure, upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB, the UE shall consider radio link failure to be detected for the SCG (i.e. SCG-RLF) and initiate the SCG failure information procedure to report SCG radio link failure.
Upon initiating the procedure, the UE shall suspend all SCG DRBs, suspend SCG transmission for split DRBs, reset SCG-MAC, stop T307, and initiate transmission of the SCGFailureInformation message.

Based on the above SCG-RLF handling procedure, SCell-RLF related UE behavior may be assumed as below.
SCell-RLF handling procedure:
Upon indication from SCell RLC that the maximum number of retransmissions has been reached for the SCell configured to perform the PDCP duplication, the UE should consider radio link failure to be detected for the SCell (i.e. SCell-RLF) and initiate the SCell failure information procedure to report SCell radio link failure.
Upon initiating the procedure, the UE should suspend the SCell transmission, suspend logical channel corresponding to the SCell RLC, and initiate transmission of the failure information message.
The detection of SCell-RLF means that the UE will not succeed to uplink transmission. So, it may be reasonable not to perform uplink transmission. Also, because other duplicated packets should continue to be sent to the other leg, we think the UE should suspend only for the logical channel which is associated to SCell-RLF, not the DRB.
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· When the UE detects the SCell-RLF, the UE should suspend the SCell uplink transmission and suspend the logical channel corresponding to the SCell RLC.

Assuming the proposal 1, we think that we should consider the UL grant of the SCell where the uplink transmission is suspended. In LTE SCG-RLF procedure, the UE reset the SCG MAC entity. By resetting the SCG MAC entity, the UE stops all timers, flush all HARQ buffers, clear any configured downlink assignments and uplink grants, release PUCCH, and so on. But in SCell-RLF procedure, the UE should not reset the MAC entity because the UE can continue to transmit the uplink packets to other cells. Therefore, the UE may have configured downlink assignments and/or configured grants for the SCell where the UE detects the SCell-RLF. We think when the UE detects the RLF implies that the DL assignment/UL grant is no longer meaningful since the logical channel was suspended for TX/RX on the SCell. Therefore, we think that we should consider whether or not the UE should clear the SCell’s DL assignment and UL grant. For the same reason, we should also consider whether or not the UE should flush the HARQ buffers, stop all timers, and release PUCCH for the SCell.
Proposal 2-1: 
· We should consider clearing the DL assignment and the UL grant for the SCell where the uplink transmission is suspended. 
We should consider flushing the HARQ buffers for the SCell where the uplink transmission is suspended.
We should consider stopping all timers for the SCell where the uplink transmission is suspended.
We should consider releasing PUCCH for the SCell where the uplink transmission is suspended.
Or, we may think this UE behaviour is similar to the UE behavior for the deactivated SCell. When the SCell is deactivated, the UE stops timers, clears any configured downlink assignment and configured uplink grant Type 2, suspends any configured uplink grant Type 1, and flushes all HARQ buffers associated with the SCell. Therefore, we think that when the UE detects the SCell-RLF, it is simple to consider the SCell is deactivated. 
Proposal 2-2: 
· Or, we should consider deactivating the SCell where the uplink transmission is suspended. 
So, we think we should choose one of the two proposals (proposal 2-1, 2-2). 

1. SCell-RLF + SCell-RLF occurs in one DRB
In addition to considering how to handle the SCell-RLF events, we should discuss on  the following situation. 
“When the PDCP duplication is performed in two different logical channels corresponding to the SCells, the UE could detect the RLF in both legs.” 
In this situation, the UE cannot transmit the packets to any legs. We think the reason for introducing the SCell-RLF is that there is no problem to transmit the packets. But in this situation, there is a problem. Therefore, we think it is similar to the situation where the UE triggers the normal RLF and we think that the UE should trigger a normal RLF.
Proposal 3-1:
· When the UE detects the double SCell-RLF in one DRB, the UE should trigger a normal RLF.
However, the UE could expect directions from the network after reporting the first SCell-RLF. For example, RLC re-establishment, cell reconfiguration, and so on. These directions mean that the network can solve this problem. Thus, we think triggering normal RLF immediately after the second SCell-RLF is detected may cause additional delay, and we think it may be necessary to wait for the indication of the network for a certain period of time before the UE triggers the normal RLF. However, if the UE does not receive any response from the network after a certain period of time, the UE can assume that even the SCell-RLF report message has not been transmitted because of bad radio link condition. In that case, it may be reasonable for the UE to trigger the normal RLF without waiting any longer. 
Proposal 3-2:
· Or, when the UE detects the double SCell-RLF in one DRB, the UE should wait for a certain period of time in the network and then trigger a normal RLF.
So, we should choose one of the two proposals (proposal 3-1, 3-2) to solve this situation. 

4. Conclusion
In this contribution, we discussed on remaining issues of SCell-RLF handling procedure. As a conclusion, we summarize proposals as following:
Proposal 1: 
· When the UE detects the SCell-RLF, the UE should suspend the SCell uplink transmission and suspend the logical channel corresponding to the SCell RLC.
Proposal 2: We should choose one of the two proposals (proposal 2-1, 2-2).
Proposal 2-1: 
· We should consider to clear the DL assignment and the UL grant for the SCell where the uplink transmission is suspended. 
We should consider to flush the HARQ buffers for the SCell where the uplink transmission is suspended.
We should consider to stop all timers for the SCell where the uplink transmission is suspended.
We should consider to release PUCCH for the SCell where the uplink transmission is suspended.
Proposal 2-2: 
· Or, we should consider to deactivate the SCell where the uplink transmission is suspended. 
Proposal 3: We should choose one of the two proposals (proposal 2-1, 2-2).
Proposal 3-1:
· When the UE detects the double SCell-RLF in one DRB, the UE should trigger a normal RLF.
Proposal 3-2:
· Or, When the UE detects the double SCell-RLF in one DRB, the UE should wait for a certain period of time in the network and then trigger a normal RLF.
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