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1 Introduction

In RAN2#101bis meeting, RAN2 had a discussion on correlated behaviour between SCell activation/deactivation and duplication activation/deactivation and it was concluded to leave it to network implementation as follows [1]:
· Leave the coordination of activation deactivation of SCell and duplication to network implementation. Can capture something in Stage-2. 
· In 36.321 MAC CE for activation and deactivation of duplication is not dependent on Scell activation deactivation. 

The conclusion is that we can discuss to capture something in stage-2 specification rather than stage-3. This contribution is discussing about stage-2 text on this. 
2 Discussion
In the last meeting [1], RAN2 agreed that MAC CE for activation and deactivation of duplication is not dependent on Scell activation deactivation. This implies that implicit deactivation of PDCP duplication is not supported in case that all mapped SCells to one LCH are deactivated. No specific correlated action between SCell and duplication is required in UE side. 
Observation 1. No specific action is required in UE side.
During the discussion, most companies understood that there might be suspended packet problem that some pending RLC PDUs are stuck due to absence of allowed active cell, as in Figure 1. UE might perform useless delayed transmission after activation and it could sometimes make HFN desynchronization or undesirable PDCP window shift. However, it was concluded that the network should avoid the problematic situation of UE under control. As implementation solutions, we could expect one of the following actions from the network: 

· PDCP duplication is deactivated to lift the cell restriction (i.e. allowedServingCells)
· At least one SCell mapped to one LCH is never deactivated by NW.

· SCell is deactivated only if NW is sure that UE has no pending retransmission.

· The bearer is reconfigured, e.g. duplication is de-configured or LCH-SCell restriction is changed.

Observation 2. The network can take an appropriate action to avoid PDU stock in the UE.
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Figure 1.Suspended packet problem
As discussed above, it seems clear that network should consider it seriously when it is implemented. Otherwise, UE will have an erroneous case. Thus, in our view, it is better to capture RAN2 agreement or common understanding somewhere, for clarification. We do not need to capture all the possible network behavior in stage-2. The easiest and simplest way is just to state the agreement which is not captured in stage-3 specification. In section 5, required text change based on in-principle agreed CR [2] is proposed.

Proposal 1. Adopt the text proposal for TS38.300.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. Adopt the text proposal for TS38.300.
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5 Text Proposal for TS 38.300
16.1.3
Packet Duplication

When duplication is configured for a radio bearer by RRC, a secondary RLC entity and a secondary logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in submitting the same PDCP PDUs twice: once to the primary RLC entity and a second time to the secondary RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.

NOTE:
PDCP control PDUs are not duplicated and always submitted to the primary RLC entity.

When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier.

When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity to discard it; and when the secondary RLC entity reaches the maximum number of retransmissions for a PDCP PDU, the UE informs the gNB but does not trigger RLF. 

When configuring duplication for a DRB, RRC also sets the initial state (either activated or deactivated). After the configuration, the state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). The state does not depend on activation and deactivation of corresponding cells. When duplication is deactivated for a DRB, the secondary RLC entity is not re-established, the HARQ buffers are not flushed but the corresponding logical channel mapping restrictions - if any - are lifted, and the transmitting PDCP entity should indicate to the secondary RLC entity to discard all duplicated PDCP PDUs.

When duplication is configured for an SRB the state is always active and cannot be dynamically controlled.
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