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1 Introduction

During RAN2#98 meeting, RAN2 has agreed the following rules same as LTE:
Agreements
=>
As in LTE, RLC AM should support only lossless AM operation

=>
As a baseline, RLF is triggered based on RLC max number of retransmission reached for single leg.

Whether RLF is triggered based on max number of retransmissions reached in PDCP duplication is not decided yet. This paper will discuss this open issue, a procedure on RLC max number of retransmissions in case of PDCP duplication.
2 Discussion
According to current RAN2 agreement, there are two cases of PDCP duplication: 1) PDCP duplication in DC and 2) PDCP duplication in CA. We can consider two cases separately.
In DC, master node and secondary node are assumed not to be co-located with each other. Link quality of each leg is independent of that of the other leg. Thus, RLF should be triggered separately in each leg. For PDCP duplication, this principle does not change. This means that reaching max number of RLC retransmissions should trigger the RLF of the corresponding leg. 

In the last RAN2 meeting, [1] proposed not to consider RLF when max number of retransmissions is reached in CA duplication. A motivation was that independent RLF triggering in each leg may increase the RLF probability for a one cell group. Specifically, for a give probability a by max number of retransmissions for a single leg, RLF probability is increased to 1-(1-a)^2 = 2a-a^2 for duplication. For very small a, it is approximately 2a which means that the probability is doubled. 
However, we see that increased RLF probability does not bring a critical problem. The RLF probability should be controlled as a very small value. In AM, reaching max number of retransmissions is considered as a very rare case. A number of HARQ retransmissions and ARQ retransmissions are supported to avoid this event. For example, assuming only 3 HARQ retransmissions, 4 ARQ retransmissions, and that BLER of one HARQ transmission is 0.1, the theoretical maximum value of reaching max RLC retransmissions is 10^(-12). Even for duplication, the probability should be less than 2*10^(-12). This means that this event hardly occurs during normal operation. 
One could argue that only component carriers mapped to the logical channel leg with max number of retransmissions can be deactivated or released. This seems valid when some cells in the same cell group are not co-located with the other cells. In our view, this is not a usual case of CA. Thus, we do not need to consider it.
Moreover, there is an additional complexity due to the enhancement in RLC-AM operation. In LTE RLC-AM, TX/RX window does not move unless transmission is successful. If we support not to declare RLF, procedure to move RLC TX/RX window should be defined in AM mode. This means that reaching max number of retransmission should be reported to network by a message. We see that it should be performed via different legs, i.e. different component carriers. 
By comparing the reasons above, we conclude the following proposals.
Proposal 1. In PDCP duplication, reaching maximum number of retransmissions is considered as RLF, same as single leg. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. In PDCP duplication, reaching maximum number of retransmissions is considered as RLF, same as single leg. 
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