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1 Introduction

In the previous RAN2 meetings, the following agreements on activation/deactivation of PDCP data duplication were reached [1] [2] [3]. 
	Agreements in RAN2#99bis:

1
MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.

2
PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.

3
LCH to carriers/cells restriction is configured for CA duplication.

Agreements in RAN2#100

1
The activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication. The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s).
Agreements in RAN2#101

1
For CA case, when PDCP duplication is configured but not activated, all PDCP data is reported only to the MAC entity associated with the primary RLC entity.

2
Introduce one byte bitmap for MAC CE activation/deactivation of PDCP duplication at least for DRB.

3
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation. For CA, when DRB duplication is deactivated via MAC CE, the UE falls back to the single RLC operation.


Besides, in LTE, activation/deactivation of CA is controlled per CC by explicit indication and implicit mechanism, which may impact the operation of activation/deactivation of PDCP duplication. In this contribution, we will discuss the impacts of PDCP duplication due to the activation/deactivation of SCell in parallel. The discussion is updated based on the latest progress.
2 Discussion 
In the last meeting, some companies proposed online that the CC activation/deactivation of CA will be decoupled with the operation of activation/deactivation of PDCP duplication. After in-depth analyzed, we think totally decoupling the operation between the CC activation/deactivation of CA and activation/deactivation of PDCP duplication will introduce redundant signalling transmission and increase the implementation complexity of the UE and network.

Observation: totally decoupling the operation between the CC activation/deactivation of CA and activation/deactivation of PDCP duplication will introduce redundant signalling transmission and increase the implementation complexity of the UE and network.
2.1 Cell/duplication (de)activation and (de)configuration
We will discuss the related issue based on following figure1, which includes five cases.
Case1:  No SCell ↔ SCell (Deactivated). 

This case is specified in current TS 36.331, i.e. eNB configures UE with SCell deactivated via SCG addition procedure. On the contrary, eNB can also de-configure SCG via RRC signaling.

Case2:  SCell (Deactivated) ↔ SCell (Activated)
This case is also specified in current TS 36.331 and TS 36.321. For SCell activation, MAC CE is used to activate the configured deactivated SCell. For SCell deactivation, one option is to use MAC CE to deactivate the SCell explicitly and the other option is to implicitly deactivate the associated SCell upon corresponding SCellDeactivationTimer expiry. 

Case3:  SCell (Activated) ↔ Packet Duplication
Currently, it is agreed to use MAC CE to activate/deactivate packet duplication operation. For CA duplication, in our understanding the packet duplication is activated from CA with SCell activated or the packet duplication is deactivated to CA with SCell activated.
Once the SCell is deactivated, the packet duplication cannot operate normally since the SCell is not available. Therefore, if the SCell is deactivated, the packet duplication is deactivated correspondingly.

Proposal 1: If the SCell is deactivated, the packet duplication is deactivated correspondingly.
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Figure 1 SCell/duplication (de)activation and (de)configuration
Case4:  No SCell ↔ Packet Duplication
RAN2 has agreed RRC configures packet duplication and indicates whether the duplication is immediately started. On the contrary, RRC can also de-configure packet duplication directly in CA case.

Case5:  Just after the duplication is configured without activation, we think the SCell should be deactivated. Then the deactivated SCell can be activated to packet duplication operation or alternatively to activated SCell.SCell (Deactivated) ↔ Packet duplication
Actually, the packet duplication can also be activated from CA with SCell deactivated if the UE receives MAC CE to activate packet duplication. Then the activation procedure can be interpreted as the follows:

SCell (Deactivated) ( SCell (Activated) ( Packet Duplication
This means even without SCell activation MAC CE, the duplication activation MAC CE for a DRB restricted on a deactivated SCell can implicitly activate the SCell as well, combining with the activation of the packet duplication.
Proposal 2: even without SCell activation MAC CE, the duplication activation MAC CE for a DRB restricted on a deactivated SCell can implicitly activate the SCell as well, combining with the activation of the packet duplication.

In summary, Table1 provides the relationship between the activation/deactivation of SCell and the activation/deactivation of duplication for the above cases.
Table 1 Duplication (de) activation and (de)configuration
	SCell state
	Packet duplication activated
	Packet duplication deactivated

	No SCell
	RRC configures and indicates start immediately
	RRC de-configures

	SCell deactivated
	NULL
	Duplication deactivation MAC CE or SCell deactivation MAC CE

	SCell activated
	Duplication activation MAC CE
	Duplication deactivation MAC CE or SCell activation MAC CE


2.2 Disable the implicite De-Activation of SCell
As specified, the SCells can be optionally deactivated by a timer implicitly. If the SCells are implicitly deactivated, then the duplication leg configured on these SCells cannot be used. One motivation to use the CA duplication is to improve the reliability and latency for URLLC service. Since URLLC service arrival is usually unpredictable, the implicit deactivation mechanism shall not be applied to these carriers, which should be always ready for data transmission. Here, we propose the SCellDeactivatedTimer is invalid during the packet duplication is activated.

Proposal 3: the SCellDeactivatedTimer, if configured, is invalid during the packet duplication is activated.
In all, the corresponding text proposals based on the running CR are provided in [5] [6] to show our proposals above.

Proposal 4: RAN2 is asked to approve our text proposals in [5] [6].
3 Conclusion
In this contribution, we discussed the impacts due to the activation/deactivation of SCell, and get the following observation and proposals:

Observation: totally decoupling the operation between the CC activation/deactivation of CA and activation/deactivation of PDCP duplication will introduce redundant signalling transmission and increase the implementation complexity of the UE and network.
Proposal 1: If the SCell is deactivated, the packet duplication is deactivated correspondingly.
Proposal 2: even without SCell activation MAC CE, the duplication activation MAC CE for a DRB restricted on a deactivated SCell can implicitly activate the SCell as well, combing with the activation of the packet duplication.

Proposal 3: The SCellDeactivatedTimer, if configured, is invalid during the packet duplication is activated.
Proposal 4: RAN2 is asked to approve our text proposals in [5] [6].
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