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Introduction
Last RAN3 meeting discussed the dynamic control of PDCP duplication, and an offline discussion [2] has been launched to solve the remaining issues on this topic.
The following open issues have been captured by the offline discussion:
For data transfer for more than 2 RLCs: The motivation for separate tunnels in Rel-15 duplication shall be reminded before more tunnel endpoints are added.
For coordination of DL duplication of more than 2 RLCs: Only no coordination or partial coordination (as proposed in [1]) is to be considered for coordination.
In this contribution, we provide our opinion on open issues of dynamic control.
Discussion
Based on the offline discussion of last RAN3 meeting, two open issues are captured. It should be noted that the paper only discusses the packet duplication in DL.
Before discussions on these open issues, based on our companion co-sourced paper in AI 17.2.1, it is necessary to enhance the ASSISTANCE INFORMATION in 38.425 to indicate the duplication suggestion and channel quality for each leg, which lays the foundation for further enhancements on dynamic control, regardless of which method (will be given later) to be used.
Proposal 1: Enhance the ASSISTANCE INFORMATION in 38.425 to indicate the duplication activation suggestion and radio quality assistance information for each RLC entity.
The first question is to ask for the motivation of using separate tunnels for duplication in R15. In R15, the hosting node duplicates the packet, and transmits the duplicated packets to two separate tunnels which connects to two separate legs. In our opinion, no matter what the motivation was, for PDCP duplication enhancement for IIoT in R16, what we need to focus now is to look for a proper method with limited standardization work.
Basically, there’re two ways to duplicate packets:
Option 1: The hosting node duplicates packets
Option 2: The assisting node duplicates packets
For Option 1, it is natural to add more tunnels, and each tunnel will transmit separate copy to each leg, namely, reusing the method in R15 with additional tunnels to be specified.
For Option 2, only one tunnel between hosting node and one assisting node is enough.
Then we can discuss the issue on coordination of DL duplication of more than two legs for each option. For Option 1, since up to four tunnels has already been established, and the hosting node will transmit the duplicated packet to the corresponding tunnel as indicated in ASSISTANCE INFORMATION, no coordination between nodes is enough, as in R15.
For Option 2, with the aid of the ASSISTANCE INFORMATION, both no coordination and partial coordination will work, considering the fact that no coordination may cause resource-inefficiency for Option 2, partial coordination is preferable.
Observation 1: If the hosting node duplicates packets, no coordination between nodes is enough.
Observation 2: If the assisting node duplicates packets, partial coordination between nodes is preferable.
Then we can make a comparison between no coordination for Option 1 and partial coordination for Option 2, which is shown as in Table below,
	
	Option 1
	Option 2

	Coordination requirement
	No (Pro)
	Partial (Con)

	Additional tunnels
	Yes (Con)
	No (Pro)

	Standardization work
	Less (Pro)
	More (Con)

	Unified method as in R15
	Yes (Pro)
	No (Con)

	Overhead on interfaces
	More (Con)
	Less (Pro)

	Reliability on F1 and Xn
	More (Pro)
	Less (Con)


Considering F1 and Xn interfaces are normally not the bottle-neck of transmission, and the limited time for this WI, we slightly prefer Option 1, namely the hosting node performs duplication and no coordination is required.
Proposal 2: Select one of the following method for dynamic control of PDCP duplication:
· The hosting node performs duplication, and no coordination between nodes is required.
· The assisting node performs duplication, and partial coordination between nodes is required.

Proposal
The paper discussed the remaining issues of dynamic control, and came to the following proposals:
Proposal 1: Enhance the ASSISTANCE INFORMATION in 38.425 to indicate the duplication activation suggestion and radio quality assistance information for each RLC entity.
Observation 1: If the hosting node duplicates packets, no coordination between nodes is enough.
Observation 2: If the assisting node duplicates packets, partial coordination between nodes is preferable.
Proposal 2: Select one of the following method for dynamic control of PDCP duplication:
· The hosting node performs duplication, and no coordination between nodes is required.
· The assisting node performs duplication, and partial coordination between nodes is required.
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