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1 Introduction
In RAN2#98 meeting, it has agreed that PDCP duplicate to achieve high reliability and duplication function is activated/deactivated by MAC CE. In this contribution, we will further discuss the RLC handling related to PDCP duplication upon reception of the command.
2 Discussion

For the configuration of PDCP duplication, one option for the configuration is that the RLC entity mapped to Pcell is always active and is called primary entity. And, the other RLC entity is deactivated and called secondary entity. Then, this RLC entity can be further activated for the duplication transmission.  In this contribution, we discuss the sequence numbering when the duplicate is activated and deactivated, in the following tow chapters.

2.1 RLC behaviour for duplicate activation
There are two possible options for the SN assignment: 
· Option 1: identical sequence numbering for the two duplicate entities

· Option 2: independent sequence numbering for the two duplicate entities

For the first option, the same RLC SN is set for the duplicate packets in the primary and secondary RLC entities. Primary RLC generates RLC PDU and duplicates it to the secondary RLC entity. For example, as illustrated in the figure, since the RLC SN does start from 5 (i.e., not from 0), the secondary entity maybe need to send the start value of RLC SN to the RLC receiver so that the receiver can set the receive state variable in case of RLC AM mode. Under this option, if status report is triggered, RLC entities in the receiver side can generate the RLC status report and send it on both legs. If one leg has received the acknowledgement (ack) for one particular packet, that is not acked on the other leg, then the transmitter does not need to transmit this packet on the other leg. In this way, the resource for data transmission can be saved.
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For another option, both RLCs receive packets from PDCP entity and the RLC SN of the RLC entities is independently assigned. From the example in the figure, the RLC SN of primary RLC entity continues from 5, while the RLC SN of secondary RLC entity starts from 0. Compared to the former option, there is no interaction between two RLCs: If one packet has been received from one leg, the other leg of RLC AM entity still need to (re-)transmit the packet. And the receiver only knows the duplication on the PDCP layer. From this point of view, this option is inferior to the former option.
Comparing the pros and cons of the two options, option 1 can save the transmission resource in case of RLC AM, while it needs interaction between the two duplicate RLC AM entities. However, this benefit does not hold for RLC UM. On the other hand, option 2 is simple in terms of implementation.  
Observation 1: Identical numbering (option1) can save the transmission resource for RLC AM duplicate, while needs interaction between the two entities. Independent numbering (option2) is simpler in implementation, while does not have the benefits of option 1.
We think that although option 1 has its superiority in resource usage, the simplicity in option 2 is more important. Hence, we make the following proposal:
Proposal 1: The SNs of the two duplicate should be independently assigned: once receiving activate command, the secondary RLC establishes and RLC SN begins from 0.
2.2  RLC behaviour for duplicate deactivation
Another issue is how to process the sequence numbering when the duplicate is deactivated. There can also be tow options for this scenario:

The first option is when UE receives the deactivation command, the secondary RLC entity should perform reset operation: it releases the secondary RLC entity by discarding the RLC PDUs and setting the RLC SN to 0.
In NR, in the transmitter side, due to the removal of concatenation, RLC PDUs can be directly forwarded to MAC entity in order for fast MAC PDU processing. When the deactivation command is received, if these RLC PDUs are delivered to MAC entity, pending for HARQ transmission, then they should also be discarded. UE only continue the HARQ re-transmission for the duplication packets if they have already been transmitted and kept in the HARQ retransmission buffer. For example, in the following figure, deactivation command is received when packets 35 and 36 are forwarded to the MAC layer and packets 37 and 38 are still in RLC layer. Then, the packets 35-38 shall be discarded.
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The second option is that the duplicate bearer can switch to the configuration of split bearer. It continues the data transmission and follow the data transmission procedure of split bearer. The procedure related to MAC and RLC can follow the same procedure in the first option: the duplicates in the RLC layer and MAC layer are discarded and the SN in RLC is reset to zero. For the second option, the restriction that duplicate bearers should be transmitted via different cells are released. The two legs of the split bearer can be transmitted either in the same cell or in different cells. 
Comparing these two options, we think that with option 2, the secondary RLC can still be utilized for increasing the throughput. Hence, we prefer the second option when duplicate is deactivated. 
Proposal 2: Once receiving deactivation command, duplicate bearer can switch to the configuration of split bearer.
3 Conclusion and Proposals
In this contribution, we discussed the RLC behaviour when the duplicate is activated or deactivated. The following observations are made:

Observation 1: Identical numbering (option1) can save the transmission resource for RLC AM duplicate, while needs interaction between the two entities. Independent numbering (option2) is simpler in implementation, while does not have the benefits of option 1.
Based on the above observations, we make the following proposals:
Proposal 1: The SNs of the two duplicate should be independently assigned: once receiving activate command, the secondary RLC establishes and RLC SN begins from 0.
Proposal 2: Once receiving deactivation command, duplicate bearer can switch to the configuration of split bearer.
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