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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk523733459]In the RAN#83 meeting, a new work item on support of NR Industrial Internet of Things is approved. The potential enhancements on data duplication are agreed to specify, as shown in the following [1]:
	1. The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].



During SI phase, there are some different viewpoints about the architecture design under DC+CA duplication case. In this paper, we discuss the number of legs configured for the DC duplication per cell group. 
2. Discussion
[bookmark: OLE_LINK31][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK30][bookmark: OLE_LINK22][bookmark: OLE_LINK21][bookmark: OLE_LINK29]In the RAN2#105 meeting, the enhancements on PDCP duplication has been widely discussed, based on the output of Email discussion. RAN2 agreed that up to four copies can be supported regardless of CA or DC architecture. The related agreements are as below [2].
	PDCP duplication support a configuration delivering up to 4 copies.
Up to 4 RLC entities/legs per bearer are possible to configure by RRC for PDCP duplication
The architectural combinations supported for the work on PDCP duplication enhancements are CA, DC(NR only) and DC+CA(NR Only)


Observation 1: Up to four activated legs configured for CA and DC+CA duplication has been agreed in SI phase.
For DC+CA duplication, it is reasonable to support all of the following architectures shown in Fig.2, considering that more than two legs can be configured for CA duplication. However, there exists a suggestion that specifying at most two legs can be configured for DC+CA duplication per MAC entity as Fig.1 (b). Based on our understanding, this architecture is a simple combined configuration of legacy CA duplication and DC duplication. From the view of backward compatibility, it has a certain degree of advantages, especially under the case that switching between legacy CA and DC duplication. Under the case that more than two legs shall be always activated to satisfy the strict reliability requirement (e.g. 10-8), this advantage will be weaken, for example in mobility scenario.


Fig.1 DC duplication architecture
As captured in section 5.2 of [3], in many factory automation use cases, the devices (and thus the UEs) are mobile, e.g. with speeds up to 75 km/h and reliability up to 10-8 for a motion control use case.  When UE with RB configured with duplication is located at the edge of one cell (e.g. cell 1), the NW shall translation duplication mode (for example, switching from MCG CA duplication to DC+CA duplication, further switch to SCG CA duplication as shown in fig.2) in order to achieve consistent reliability performance of the RB. In R15, duplication mode is static configured and can be reconfigured by RRC. Under multiple-legs duplication scenarios, this mechanism can be reused. In order to satisfy the reliability under any mobility case, the NW should be able to support all of the possible duplication architecture configuration. Specifying at most two legs can be configured per cell group will limit the NW freedom to configure towards achieving consistent reliability using several concurrent radio links that dynamically vary in reliability and latency.

Fig.2 duplication configuration under mobility case
Observation 2: Supporting configurable DC+CA architecture can facilitate NW to configure towards achieving consistent reliability, especially under mobility case.
[bookmark: _GoBack]Supporting configurable DC+CA architecture also can efficiently coordinate the radio source between NW nodes. Especially under the case that the maximum number of legs shall be activated, adopting flexible DC+CA architecture (e.g., not adopt fixed 2+2 architecture) can improve the overall network performance. For example, when the channel condition of several CCs in one CG is unreliable, or a CG has not enough resource, NW can configure more than two legs in another CG to balance network load if another CG has enough resource.
Observation 3: Supporting configurable number of legs for duplication per cell group without exceeding 3 can efficiently coordinate the radio resource between different network nodes to balance network load. 
[bookmark: _Ref536869250]Proposal: In DC+CA architecture, the number of legs for duplication per cell group is configurable without exceeding 3. 
3. Conclusion
In this contribution, we discuss the number of legs configured for DC+CA duplication per cell group, and the related observations and proposals are as following:
Observation 1: Up to four activated legs configured for CA and DC+CA duplication has been agreed in SI phase.
Observation 2: Supporting configurable DC+CA architecture can facilitate NW to configure towards achieving consistent reliability, especially under mobility case.
Observation 3: Supporting configurable number of legs for duplication per cell group without exceeding 3 can efficiently coordinate the radio resource between different network nodes to balance network load. 
Proposal: In DC+CA architecture, the number of legs for duplication per cell group is configurable without exceeding 3. 
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