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1 Introduction

In RAN2 #98 meeting, it was agreed that [1] :
Agreements:
1     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.
In RAN2 #AH2 Qingdao meeting, it was agreed that [2] :

Agreements:

1
MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
2     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.
3     For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  
And in RAN2 #99 meeting, it was further agreed that [3]:

Agreements

1     For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

2     1 byte bitmap could be used as duplication activation/deactivation MAC CE

3     The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)  
In this contribution, we will further discuss the mapping of DRB IDs to duplication activation/deactivation MAC CE and conclude with some proposals.
2 Discussion
For DC case as showed in fig1, both CA duplication and DC duplication can be configured for UE. For example, there are four types of DRBs configured with duplication:
· DRB1: CA duplication DRB（MCG bearer）
· DRB2: DC duplication DRB （MCG split bearer）
· DRB3: DC duplication DRB （SCG split bearer）
· DRB4: CA duplication DRB（SCG bearer）
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Fig 1.  Duplication in DC case
For DRB configured with CA duplication, it is expected that it is controlled by the corresponding CG on which the DRB is configured, i.e., MCG CA duplication DRB is controlled by MCG and SCG CA duplication DRB is controlled by SCG. gNB and UE construct/interpret the duplication activation/deactivation MAC CE according to the DRBs configured with CA duplication within the link between the gNB and UE.
Observation 1: Confirm that, for DRB configured with CA duplication, the activation/deactivation of duplication should be controlled by the corresponding CG on which the DRB is configured.
For DRB configured with DC duplication, there are two options to control the state of activation/deactivation of the duplication:
· Controlled by both MCG and SCG

· Controlled by either MCG or SCG

We will further discuss the above two options basing on the agreements achieved.

2.1 DRB configured with DC duplication is controlled by both MCG and SCG
If the state of activation/deactivation of DRB configured with DC duplication is controlled by both MCG and SCG, UE will receive the indication of activation/deactivation for the DRB from the MAC CEs sent by both CGs. If the values of indication from the two CGs are different, it will cause ambiguity action for the split DRB. To solve the ambiguity problem due to different values of indication from the two CGs, there are two possible solutions as blow:
· Option1: Define certain rule in the MAC when interpreting different values
· Option2: MN and SN communicate with each other before sending duplication activation/deactivation MAC CEs and decide a consistent indication value of both sides.

For option1, it is against with the agreement already achieved that no UE behaviour will be specified to manage a conflict between the commands received from MN and SN.
For option2, MN and SN have to coordinate with each other each time duplication activation/deactivation MAC CEs need to be sent to UE, so that the values of bits  corresponding to split DRBs from both MN MAC CE and SN MAC CE can be aligned with each other. However, the coordination between network nodes is also against with the previous agreement that MAC CE approach will be used for control of UL duplication and no optimisations or additional interactions between network nodes are introduced for this mechanism. Besides, if the backhaul is non-ideal, the interaction between network nodes via Xn will increase latency of transmission. Since PDCP duplication is typically used for services with high priorities, e.g., URLLC, the latency of interaction between network nodes via Xn may be intolerable for this kind of latency-sensitive service.
2.2 DRB configured with DC duplication is controlled by either MCG or SCG
The issue for this solution is how to let UE know by which CG the DRB configured with DC duplication is controlled. We give some options as follows:
· For any split DRB, it should be controlled by the CG the PDCP anchor at. (Though UE is not aware of the PDCP anchor point of split DRB, network can indicate this information to it explicitly or implicitly for the split DRBs configured with DC duplication.)
· For any split DRB, it should be controlled by the CG associated with the primary RLC. (In RRC IE PDCPConfiguration, a primary RLC entity is indicated, if  there are two RLC associated to the PDCP entity)
· For each split DRB configured with duplication, 1 bit could be added to the DRB configuration message to indicate : it should be controlled by which CG 

· A bitmap could indicate: for each split DRB configured with duplication, it should be controlled by which CG .

· For any split DRB, it should always be controlled by MCG.
Another question is how to map the DRB IDs to MAC CEs from both MCG and SCG. There are two solutions:
· Solution1: 
gNB and UE construct/interpret the duplication activation/deactivation MAC CEs according to the DRBs configured with CA duplication within the link between the gNB and UE and all split DRBs configured with DC duplication configured for the UE.
But, UE should always disregard those bits in a MAC CE sent by a gNB, but corresponding to the split DRBs controlled by another CG basing on the rules given above. In another word, for split DRBs configured with DC duplication, UE only consider the bits corresponding to the split DRBs controlled by the CG from which the MAC CE was received valid. As showed in fig2.
And the agreement that mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s), is also respected.
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Fig 2.  Solution1 for mapping of DRB IDs to MCG MAC CE and SCG MAC CE
· Solution2: 
gNB and UE construct/interpret the duplication activation/deactivation MAC CEs according to the DRBs configured with CA duplication within the link between the gNB and UE, and the split DRBs configured with DC duplication controlled by the CG from which the MAC CE was received. As showed in fig3.
And the agreement that mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s), is also respected.
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Fig 3.  Solution2 for mapping of DRB IDs to MCG MAC CE and SCG MAC CE
According to the discussion above, option2 that DRB configured with DC duplication is controlled by either MCG or SCG is superior to option 1, as there will be no ambiguity problem for each split DRB configured with duplication and also coordination between MN and SN is not needed.
Proposal 1: The activation/deactivation of split DRBs configured with DC duplication should be controlled by either MCG or SCG.
3 Conclusion

In this contribution, we discuss the mapping of DRB IDs to duplication activation/deactivation MAC CE. Proposals and observations are given as follows:

Observation 1: For DRB configured with CA duplication, the activation/deactivation of duplication should be controlled by the corresponding CG on which the DRB is configured.

Proposal 1: The activation/deactivation of split DRBs configured with DC duplication should be controlled by either MCG or SCG.
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