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Introduction
In the previous RAN2 meetings, there were several agreements related to duplication activation/deactivation MAC CE.
In RAN2 #AdHoc 2 meeting, the UE behaviour when receive the duplication activation/deactivation MAC CE was agreed as,
Agreements:
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. 

2. [bookmark: _Hlk506380665]For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.
In RAN2 #99 meeting, the duplication activation/deactivation MAC CE format was further agreed.
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).

According to the agreements in RAN2 meetings, it seems that there are few issues on the duplication MAC CE format. But in our understanding, there may be several issues at UE if the one-byte bitmap MAC CE is used w/o network coordination scenario. 
In this contribution, we would like to revisit the duplication activation/deactivation MAC CE design and further propose new duplication activation/deactivation MAC CE format.
Discussion
In previous RAN2 meetings, it was agreed to use one-byte bitmap for the duplication activation/deactivation MAC CE. In current MAC CE format, the first seven bits indicate the ascending order of DRB IDs configured for duplication, with one reserved bit at the end in one octet. 
For DC duplciation, UE may receive the duplication MAC CE from either MCG MAC entity or SCG MAC entity. UE is not aware of the PDCP anchor at MN or SN. To enable a uniform bitmap-based MAC CE, it is required the MN and SN should be coordinated so that MN and SN are aware of the duplication DRB ID configured by both side, so that both MAC entities may correctly compile the MAC CE based on the consistent view. Otherwise, the interpretation of the bitmap will be ambiguous to the UE.
Observation 1a: There may be ambiguity issue of current MAC CE format if MN and SN are not coordinated.
As for the packet duplication in URLLC case, network may dynamically configure the duplication DRB considering the different radio environment or traffic loading. MN and SN should be coordinated to capture the updated status of all the potential duplication DRB from network side. For DC duplication, the duplication MAC CE need to be updated and to coordinate the potential duplication DRB mapping each time between MN and SN before duplication is activated. It will cause extra delay for applying the MAC CE in duplication activation and deactivation, and it is obviously not efficient for the URLLC case for low latency requirement.
Observation 1b: Extra latency (which is critical for URLLC use case) is introduced if the MAC CE has to be coordinated each time between the MN and SN to capture the status of all the potential duplication DRBs.
Since the duplication DRB ID mapping to the bitmap of MAC CE should be coordinated with MN and SN, the additional signalling is always required to manage the mapping for the current one-byte MAC CE format so that the DRB mapping is accurate and in time. The signalling interacted between MN and SN will introduce extra complexity and unnecessary overhead.
Observation 1c: Extra complexity in the signalling is required to manage the mapping of the duplication DRBs based on the current agreed MAC CE format.
Network coordination may be complicated to specify and it may not be guaranteed. Furthermore, the extra latency and extra complexity for the coordination signalling may be introduced based on the current MAC CE format. The simplest way is to use the explicit DRB ID in the MAC CE format to avoid any confusion at UE side. The MAC CE can indicate the explicit DRB IDs whose status are changed on activation or deactivation. 
Observation 2: Adopting an explicit DRB ID format for duplication activation/deactivation can be used to avoid ambiguity issue as well as reducing activation latency and extra complexity required for managing and coordinating the mapping at the cost of slightly extra overhead.
Taking all the observations into account, we propose RAN2 to discuss whether a simpler PDCP duplication activation/deactivation MAC CE mechanism should be defined.
Proposal 1: RAN2 discuss whether a simpler MAC CE mechanism is defined for PDCP duplication considering coordination latency.
If RAN2 agrees to use explicit DRB ID, the MAC CE format can be the following. Each octet presents the activation/deactivation for an explicit DRB ID whose status are changed. The A/D field express activation/deactivation and DRB_ID field is the explicit DRB ID indication. The two reserved bits are allocated between the A/D field and DRB_ID fields.


Figure 1 MAC CE format with explicit DRB ID indication
The new duplication MAC CE format with the explicit DRB ID could avoid confusion at UE side, and reduce latency and complexity/coordination.
Proposal 2: Explicit DRB ID per activated/deactivated DRB is included in the MAC CE to avoid confusion at UE side, reduce latency and complexity/coordination needed to enable activation/deactivation.
Summary
[bookmark: _GoBack]Based on the above discussions, we recommend RAN2 to discusses the following proposal:
Observation 1a: There may be ambiguity issue of current MAC CE format if MN and SN are not coordinated.
Observation 1b: Extra latency (which is critical for URLLC use case) is introduced if the MAC CE has to be coordinated each time between the MN and SN to capture the status of all the potential duplication DRBs.
Observation 1c: Extra complexity in the signalling is required to manage the mapping of the duplication DRBs based on the current agreed MAC CE format.
Observation 2: Adopting an explicit DRB ID format for duplication activation/deactivation can be used to avoid ambiguity issue as well as reducing activation latency and extra complexity required for managing and coordinating the mapping at the cost of slightly extra overhead.
Proposal 1: RAN2 discuss whether a simpler MAC CE mechanism is defined for PDCP duplication considering coordination latency.
Proposal 2: Explicit DRB ID per activated/deactivated DRB is included in the MAC CE to avoid confusion at UE side, reduce latency and complexity/coordination needed to enable activation/deactivation.
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