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1
Introduction
In RAN2 #100 and #101 meetings, the following agreements on activation/deactivation of PDCP data duplication were reached [1] [2] in LTE. 
	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
Introduce one byte bitmap for MAC CE activation/deactivation of PDCP duplication at least for DRB.


Furthermore, following agreement was reached in NR for duplication activation/deactivation [3]:

	Agreements in RAN2 NR Adhoc#2
1
UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 


In the first meeting, RAN2 agreed PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline. In order to resolve the left issues of the MAC CE duplication activation/deactivation, in this paper, we will discuss the design details of the MAC CE by drawing on the progress in NR.
2
Discussion
2.1 Design of Duplication activation/deactivation MAC CE 
In last RAN2#101 meeting, it is agreed to introduce one byte bitmap for MAC CE activation/deactivation of PDCP duplication at least for DRB. Currently, the MAC CE format is agreed in [4] in RAN2#101 meeting as shown below and it is proposed to apply it in LTE. And the number of DRB in the MAC CE is ranked among the configured duplication DRB, not the absolute number of the DRB.
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Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE in TS 38.321
Proposal1: The duplication activation/deactivation MAC CE in TS 38.321 can be applied in LTE.
Proposal 2: The number of DRB in the MAC CE is ranked among the configured duplication DRB, not the absolute number of the DRB.
2.2 Duplication activation/deactivation using MAC CE 
According to Proposal1, it is observed that there is an 8-bit string to control at most 8 DRBs. In RAN2#100 meeting, it was agreed that the mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s). However, there are two types of duplication, i.e. DC-based duplication and CA-based duplication, as shown below.
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Figure 1 Example of CA/DC-based duplication
In above figure, there are a DC-based duplication operation and two CA-based duplication operations associated to MeNB and SeNB correspondingly. According to NR agreements in RAN2 NR Adhoc#2, the UE can receive the MAC CE from both MCG and SCG and no UE behaviour will be specified to manage a conflict between the commands received from MN and SN. It is worth noting that the agreement and related discussion are based on DC-based duplication. In DC case, there are two MAC entities handling PDCP duplication. Of cause, the UE may receive MAC CEs from different nodes. Therefore, the above agreements can also apply to LTE.
Proposal3: UE can receive the MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MeNB and SeNB.
However, in CA case, only a single MAC entity handles a particular PDCP duplication operation. Then we naturally think that it is the MAC entity that handles the corresponding PDCP duplication generates the MAC CE. Take above figure as an example, DRB1 being configured with CA-based duplication, the MAC entity located in MeNB will generate the MAC CE. 

Proposal4: MeNB and SeNB take control of the CA-based duplication activation/deactivation on the MeNB and SeNB respectively.

On the other hand, the definition of the 8-bit string included in the MAC CEs generated on MeNB and SeNB will be the same. Or else, the misalignment of the DRB ID in the MAC CEs generated on MeNB and SeNB will occur, taking Figure1 as an example, the DRB ID indicated in the MAC CEs generated on MeNB and SeNB are shown in Figure2 below.
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Figure2 Example of MAC CE definitions on MeNB and SeNB
Proposal5: The DRB number indicated in MAC CEs generated via MeNB and SeNB should be aligned. But no solution will be specified to negotiation a DBR conflict between the commands received from MeNB and SeNB.
In all, the corresponding text proposals are provided in [5] [6] to show our proposals above.

Proposal6: RAN2 is asked to approve the text proposals in [5] [6].
3
Conclusions
This contribution analyses MAC impact of URLLC, and we propose as follows:
Proposal1: The duplication activation/deactivation MAC CE in TS 38.321 can be applied in LTE.
Proposal2: the number of DRB in the MAC CE is ranked among the configured duplication DRBs, not the absolute number of the DRB.
Proposal3: UE can receive the MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MeNB and SeNB.
Proposal4: MeNB and SeNB take control of the CA-based duplication activation/deactivation on the MeNB and SeNB respectively.

Proposal5: The DRB number indicated in MAC CEs generated via MeNB and SeNB should be aligned. But no solution will be specified to negotiation a DBR conflict between the commands received from MeNB and SeNB.

Proposal6: RAN2 is asked to approve the text proposals in [5] [6].
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