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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, we reached below agreements on PDCP duplication:
	The primary path should not be de-activated for data PDUs. 
For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16.
The initial state for each leg can be configured by RRC 
When multiple RLC entities are configured for the DRB, and PDCP duplication is deactivated (less than 2 RLC entities activated for duplication), fallback to Split bearer operation is supported in Dual Connectivity (2 RLC entities belonging to different cell groups).
For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used.
[bookmark: _Ref23769637]One PDCP entity has one primary path. 
R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS


The above FFS is still to be resolved as captured in an editor’s in Section 5.11.1 of the latest 38.323 running CR [1]:
	/* Editor’s Note: The text needs to be updated after the roles of Rel-15 Duplication MAC CE and Rel-16 Duplication MAC CE are decided.


 We discuss the usage of Rel-15 duplication MAC CE in this contribution.
Discussion
As we agreed, Rel-16 duplication MAC CE can be used for both leg selection and duplication on/off on a per-DRB basis. On the contrary, with Rel-15 duplication MAC CE, one MAC CE is used for all DRBs configured with PDCP duplication. The two MAC CEs can work together and complement each other. We elaborate below why and how both Rel-15 and Rel-16 duplication MAC CEs work.
The packet duplication activation/de-activation is controlled by MAC CE in gNB based on various implementation criterions which can be:
· Channel quality related;
· QoS related (e.g. activation of a new QoS flow in an existing DRB);
· Buffer status / latency related (e.g. NW activates duplication to address a given DRB starvation);
· Load-related (e.g. deactivate duplication when more UEs/DRBs require the spectrum);
· …
The first two bullets are most important in IIoT scenario. From channel quality aspect, it is natural for gNB to adjust the duplication states of multiple DRBs when channel condition varies, for example, gNB can activate duplication of all DRBs with URLLC requirements when channel quality is deteriorated and deactivate duplication of some DRBs when channel quality is restored. From QoS aspect, all services in TSN have tough requirements of latency and reliability compared to legacy services, so gNB should activate/deactivate duplication of these DRBs together in most cases. Even in the last two bullets, gNB needs to control buffer status and load of overall NW by activate/deactivate duplication of multiple DRBs. 
Observation 1: Duplication status of multiple DRBs needs to be controlled together in most cases.
Rel-15 duplication MAC CE is a basic mechanism for PDCP duplication. From NW implementation perspective, using two MAC CEs allows for a smoother SW stack migration since the legacy implementation is left untouched and the new MAC CE is only controlled by the new function. Similarly, in the UE stack, the Rel-15 duplication MAC CE controls the duplication of packets in the PDCP, while the Rel-16 duplication MAC CE controls the routing of these packets to the different configured RLC entities normally. So, using two different MAC CEs allows keeping untouched the basic “duplication control” functionality at PDCP level in both the UE and NW stacks while the processing of the new MAC CE controlling the destination RLC entities can be developed on top. Of course, Rel-16 MAC CE can be used to activate/deactivate duplication of one DRB too.
Observation 2: Considering backward compatibility and better NW/UE implementation, Rel-15 duplication MAC CE should be kept.

Proposal 1: Rel-15 duplication MAC CE can be used in Rel-16 to activate/deactivate duplication of multiple DRBs.
Since Rel-16 duplication MAC CE is introduced for one DRB, we need to consider 4 cases when Rel-15 duplication MAC CE is received as Table 1. Corresponding UE behaviors are addressed in the table too.
[bookmark: _Ref30499564]Table 1 UE behaviour when received Rel-15 duplication MAC CE (for one DRB)
	
	Duplication state before Rel-15 MAC CE
	Indication in Rel-15 MAC CE
	UE behavior

	Case 1
	Activated
	0
	The DRB duplication is deactivated.

	Case 2
	Activated
	1
	Keep the activated legs.

	Case 3
	Deactivated
	0
	The DRB duplication remains deactivated.

	Case 4
	Deactivated
	1
	Activate the legs whose initial state is configured as “activated” if more than one legs are activated according to IE moreThanTwoRLC-r16 [2]; or
If the initial states of all secondary legs are “deactivated”, activate all configured legs.


Proposal 2: When Rel-15 duplication MAC CE indicates “0” for a DRB, the PDCP duplication of the DRB shall be deactivated.
Proposal 3: When Rel-15 duplication MAC CE indicates “1” for a DRB which duplication is already activated, UE should keep the activated legs before it received the MAC CE.
Proposal 4: When Rel-15 MAC CE indicates “1” for a DRB which duplication is deactivated:
· UE should activate the legs which initial state is configured as “activated”  in IE moreThanTwoRLC-r16;
· If the initial states of all secondary legs are configured as “deactivated”, UE activates all configured legs.
Conclusion
This contribution discusses the usage of Rel-15 duplication MAC CE and provides below observations and proposals.
Observation 1: Duplication status of multiple DRBs needs to be controlled together in most cases.
Observation 2: Considering backward compatibility and better NW/UE implementation, Rel-15 duplication MAC CE should be kept.
Proposal 1: Rel-15 duplication MAC CE can be used in Rel-16 to activate/deactivate duplication of multiple DRBs.
Proposal 2: When Rel-15 duplication MAC CE indicates “0” for a DRB, the PDCP duplication of the DRB shall be deactivated.
Proposal 3: When Rel-15 duplication MAC CE indicates “1” for a DRB which duplication is already activated, UE should keep the activated legs before it received the MAC CE.
Proposal 4: When Rel-15 MAC CE indicates “1” for a DRB which duplication is deactivated:
· UE should activate the legs which initial state is configured as “activated”  in IE moreThanTwoRLC-r16;
· If the initial states of all secondary legs are configured as “deactivated”, UE activates all configured legs.
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