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1.	Introduction
At the RAN2#98 meeting, RAN2 made following agreements on PDCP packet duplication.
Agreements
1	UL PDCP duplication is configurable per DRB and, for NR-NR DC case, per SRB.

FFS whether the initial state of the UL PDCP duplication (duplication active or not active and if not active which leg is used) is a default or whether the initial state can be signalled by RRC

2	RAN2 will attempt to define at least one mechanism to start/stop PDCP duplication more quickly and with less signalling overhead compared to RRC reconfiguration.

Agreement
=>	MAC CE approach will be used for control of UL duplication. Optimisations to reliability of the MAC CE will not be introduced for this mechanism. No optimisations or additional interactions between network nodes are introduced for this mechanism.

Agreements for duplication in CA case
1	Duplication on a single carrier will not be supported
2	RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
3	Duplicated PDCP PDUs are submitted to two different RLC entities

This document discusses remaining issues in packet duplication.

2.	Discussions
As per the agreement, the support for packet duplication functionality is configured per RB by RRC signaling. For this, the RRCConnectionReconfiguration message should include for each RB an indicator indicating whether the packet duplication functionality is supported.
Proposal1: The RRCConnectionReconfiguration message includes for each RB an indicator indicating whether the packet duplication functionality is supported.
However, it is still FFS what the initial state is when the support for packet duplication functionality is configured by the RRCConnectionReconfiguration message. There are three options:
· Option1: initial state is activated state
· Option2: initial state is deactivated state
· Option3: initial state is indicated
The packet duplication functionality may be needed when the data requires high reliability. It depends on the QoS of the RB, and the gNB configures for each RB whether the packet duplication functionality is supported.
However, the real benefit of packet duplication depends on the radio condition. The radio condition varies depending on time, frequency, number of UEs, etc., and it is less efficient to fix the initial state of packet duplication at RB configuration.
In this respect, we think option1 and option2 are not preferred. Rather than fixing the initial state, it might be better for the gNB to indicate the initial state considering radio condition.
Proposal2: The RRCConnectionReconfiguration message includes an indicator indicating the initial state of packet duplication.
The initial state indicator does not have to be configured per RB. As explained earlier, the benefit of packet duplication depends on the radio condition rather than QoS of each RB. Thus, it might be better to apply the initial state to all RBs that support packet duplication functionality.
Proposal3: The initial state indicator is configured per UE, and it is applied to all RBs that support packet duplication functionality.
RAN2 agreed that a MAC CE is used for dynamic on/off of packet duplication. What is not decided is whether the dynamic on/off is applied per UE or per RB.
Similar to initial state indicator, we think there is no reason to apply on/off per RB because actual use of packet duplication functionality depends on radio condition rather than QoS of RB. Moreover, if the dynamic on/off is to be applied per RB, the MAC CE has to include LCIDs for which the gNB wants to activate the packet duplication. It would increase the signaling overhead quite much considering the number of RBs and dynamicity of the on/off command.
Thus, we think it would be better to apply the dynamic on/off MAC CE to all RBs that support packet duplication functionality.
Proposal4: Packet Duplication On/Off MAC CE is applied to all RBs that support packet duplication functionality.
If the dynamic on/off is applied per UE, the MAC CE does not have to include LCIDs. What should be included in the MAC CE is whether it is Duplication = On command or Duplication = Off command. The on/off indicator could be put in the MAC CE payload. In this case, an LCID should be allocated for packet duplication MAC CE and one byte MAC CE payload including on/off indicator should be defined.
However, as RAN2 agreed to increase the LCID field to 6bits, there is no LCID shortage problem, and it might be better to define subheader-only MAC CE for each Duplication = On and Duplication = Off command. A separate LCID value is allocated for Duplication On MAC CE and Duplication Off MAC CE. It is much simpler way wasting one LCID value.
Proposal5: Define subheader-only MAC CE for each Duplication = On and Duplication = Off command.

3.	Proposals
In this document, we discuss remaining issues in packet duplication. We have following proposals:
Proposal1: The RRCConnectionReconfiguration message includes for each RB an indicator indicating whether the packet duplication functionality is supported.
Proposal2: The RRCConnectionReconfiguration message includes an indicator indicating the initial state of packet duplication.
Proposal3: The initial state indicator is configured per UE, and it is applied to all RBs that support packet duplication functionality.
Proposal4: Packet Duplication On/Off MAC CE is applied to all RBs that support packet duplication functionality.
Proposal5: Define subheader-only MAC CE for each Duplication = On and Duplication = OFF command.
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