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Introduction
In the RAN2 meeting #106, the discussion on PDCP duplication enhancement was held with following achievements: 
	Agreements in RAN2 meeting #106:

· Intention is that Copies are sent on different legs 
· Dynamic Network control of DRB duplication is by MAC CE
· By the MAC CE, Network to control which of the configured RLC entities that is/are active
· Support the case that no of copies = no of active RLC entities



In the RAN2 meeting #107, the discussion on PDCP duplication enhancement was held with following achievements:  
	Agreements in RAN2 meeting #107:

· The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
· The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.
· At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)
· The MAC CE signaling structure is either:
	a.	Per DRB signaling with the activation status of the associated RLC entities, or
	b.	All DRBs with the activation status of the associated RLC entities for each DRB
· A new LCID is used for the Rel-16 MAC CE controlling PDCP duplication.



Hence, in this contribution, we focous on the selection of PDCP Duplication MAC CE Structure. 
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]MAC CE Design for Dynamic control mechanism 
As listed in the RAN2#107 meeting’s agreement, to support network-based PDCP Duplicaition, there are two candidates as follows:
a.	Per DRB signalling with the activation status of the associated RLC entities, or
b.	All DRBs with the activation status of the associated RLC entities for each DRB

Obviously, for option b), it is a straightforward approach is to support that PDCP duplication with up to 4 RLC entities can be configured by RRC in architectural combinations including CA only and NR-DC in combinations, by extending current MAC CE as the figure 1, mentioned in [2], which is a kind of fixed size MAC CE, each field, named as REij , indicating whether RLC entity j of DRB i are used for duplication transmission, while i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity, and j is the unique RLC entity index within the DRB i.


[bookmark: Fig_MACCE]Figure 1: MAC CE to selection a subset of RLC entities for PDCP duplication
Although option b) seems a kind of straightforward approach, the above fixed size MAC CE occupying 32bit without considering the MAC header part, moreover, considering the simulation result of reliability from RAN1, the frequency of application of more than two copies is not expected to be high.
Observation 1: the above fixed size MAC CE occupies 32bit without considering the MAC header part, while the frequency of application of more than two copies is not expected to be high according to the simulation result of reliability from RAN1.
On the other hand, in DC case and DC+CA case, if based on the option b), the specific MAC CE design is so not clear and need more discussion, which depends on the RAN3’s conclusion on whether the negotiation will performed between the MgNB and SgNB, and whether MgNB (SgNB) can control other node’s leg(s). For example, if more than 2 legs are configured for data transmission in DC architecture, a new MAC CE could be introduced with following options on possible definitions, as indicated in figure2:
Option1: The MAC CE’s each position implicitly identifies the corresponding LCH associated with the corresponding MAC entity, to indicate the activation/deactivation of the selected RLC bearer. In addition, for DC case and DC+CA case, the duplicated DRB information includes both MCG and SCG MAC entities;
Option2: The MAC CE’s each position implicitly identifies the corresponding LCH associated with the corresponding MAC entity, to indicate the activation/deactivation of the selected RLC bearer. In addition, for DC case and DC+CA case, the duplicated DRB information is only associated with one of the MAC entity (i.e. the MAC CE to indicate RLC bearer selection for the corresponding DRB can only be transmitted through one selected MAC entity).

[image: ]
Figure 2 An exemplary illustration of bitmap based options
Although one may argue whether a specific bit is “grey” ( the bit is invalid) or not can be left to the gNB implementation, there would be some impact on the UE behavior on the interpret the “grey” bit.
Observation 1: the above fixed size MAC CE occupies 32bit without considering the MAC header part, while the frequency of application of more than two copies is not expected to be high according to the simulation result of reliability from RAN1.
Observation 2: The design of option b) is complex than that of option a), especially in DC case and DC+CA case.
Proposal 1: it is proposed to adopt option a) using one MAC CE to only control a single DRB.
Conclusions
Observation 1: the above fixed size MAC CE occupies 32bit without considering the MAC header part, while the frequency of application of more than two copies is not expected to be high according to the simulation result of reliability from RAN1.
Observation 2: The design of option b) is complex than that of option a), especially in DC case and DC+CA case.
Proposal 1: it is proposed to adopt option a) using one MAC CE to only control a single DRB.
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