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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. 

Agreements in RAN2#101bis

1
In 36.321 MAC CE for activation and deactivation of duplication is not dependent on Scell activation deactivation.

Agreements in RAN2#102

Per MAC entity bitmap is used to control duplication by MAC CE


And now in the running CR, it was specified as follows:

6.1.3.y
PDCP Duplication Activation/Deactivation MAC Control Element

PDCP Duplication Activation/Deactivation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size, consists of a single octet containing eight D-fields, and is defined as follows (figure 6.1.3.y-1): 
-
Di: this field refers to the i-th DRB in the ascending order of the DRB identity among the established DRB(s) configured with duplication. Di field set to "1" indicates that the duplication shall be activated and Di field set to "0" indicates that the duplication shall be deactivated.  
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Figure 6.1.3.y-1: PDCP Duplication Activation/Deactivation MAC Control Element

However, a key issue of how to mapping the DRB identity to the bitmap in the DC duplication or CA duplication with DC duplication cases haven’t been discussed, which had been discussed via email in NR(101bis#74). In this paper, we will discuss on how to address this issue to help successful close of this WID.
2
Discussion
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
Two options of per UE mapping or per MAC entity mapping for the bitmap:


Option 1: per MAC entity bitmap


Option 2: per UE bitmap
For option 1, the MeNB and SeNB just take care of CA duplication of their own DRBs without getting involved on control of DRBs from the other node. No coordination between MeNB and SeNB is needed in terms of packet duplication activation/deactivation.

For option 2, the MeNB and SeNB need take care of CA duplication of DRBs from both nodes, which means the control of DRBs from the other node is needed. So, configuration and activation/deactivation of CA duplication of each DRB needs to be coordinated to the other node. 
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Figure 2 Options of per UE mapping or per MAC entity mapping for the bitmap
In above figure, there are a DC-based duplication operation and two CA-based duplication operations associated to MeNB and SeNB correspondingly. One motivation of option 1 (i.e. per MAC entity bitmap) is to address the conflicting issue between MeNB and SeNB, as shown in figure 3. 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.  This is reasonable in LTE HRLLC not to specify any UE behaviour to manage a conflict between the commands received from MN and SN regardless for DC or CA duplication.
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Figure3 Example of misalignment of DRB ID in MAC CE on MeNB and SeNB
Another motivation for option 1 is to address the coordination issue, but according to the RAN2 agreement, “No optimisations or additional interactions between network nodes are introduced for this mechanism”, it should be up to network implementation on how to manage the duplication activation/ deactivation using the MAC CE regardless for CA or DC duplication. Regarding what information the other node can use for such control, we think it is up to network implementation, e.g. the eNB can control the UE to report measurements for the carriers of the other node. In any case, as the bitmap RAN2 agreed is based on the assumption that the conflicting and coordination between nodes is not an issue. If not this is seen as an issue, we think the simple way would be to just indicate DRB ID in the MAC CE.
Proposal1: 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.
In all, the corresponding text proposals are provided in [4] [5] to show our proposals above.

Proposal 2: RAN2 is asked to approve the text proposals in [4] [5].
3
Conclusions
This contribution analyses MAC impact of URLLC, and we propose as follows:
Proposal1: 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.
Proposal2: RAN2 is asked to approve the text proposals in [4] [5].
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