[bookmark: _GoBack]3GPP TSG-RAN WG2 #106	R2-1907618
Reno, USA, May 13 – May 17, 2019		           	         Resubmission of R2-1904926

[bookmark: Source]Agenda item:		11.7.4 (NR_IIOT-Core)
Source:	LG Electronics Inc.
Title: 	Considerations on UE based control of PDCP duplication
[bookmark: DocumentFor]Document for:	Discussion and Decision

1.	Introduction
The WI on IIOT is approved at RAN#83 with following objectives.
	
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].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].




This document shows our view on UE based activation/deactivation of PDCP duplication.

2.	Discussion
During the SI, the dynamic activation/deactivation of UL PDCP duplication methods were discussed, but no conclusion was reached. There were many proposals submitted, and they could be categorized into two types:
	-	Network based control
· The UE activates/deactivates UL PDCP duplication based on the gNB signalling, e.g. MAC CE.
	-	UE based control
· The UE activates/deactivates UL PDCP duplication based on certain criteria configured by gNB.
Comparing two options, we think the UE based control has following disadvantages:
	-	Network loses controllability of system-wide radio resource
· The duplication requires lots of radio resource to transmit redundant duplicated packets, and thus the activation of duplication should be cautiously controlled. However, if the UE is allowed to activate the duplication on its own, the network does not know the UE’s activation of duplication and it would be very difficult for the network to control the overall radio resource.
	-	Delayed transmission of duplicate packets
· The proponents of the UE based control claim that the network based control is quite late, and the UE based control has the benefit that it can immediately activate the duplication when the radio condition changes. However, we should note that the duplication legs are mapped to different cells (in order to enjoy the diversity gain), and if the duplication is not activated, the cell mapped to the duplication leg is likely to be not used. Then, even if the UE immediately activates the duplication leg by its own decision, there would be no radio resource to transmit the duplicate packets. Thus, the UE has to perform BSR/SR procedure to transmit duplicate packets, which would take similar amount of time as network based control. Also note that if the network receives BSR, the network has knowledge of UE’s situation, and could activate the duplication by the explicit command.
· For the fast transmission of duplicate packets or BSR, one may argue that Configured Grant can be used. However, the CG is used to transmit predictable and periodical TSN traffic. Allocating CG resource for non-predictable traffic would be wasteful of radio resource.
	-	Complexity in defining UE based criteria
· There would be lots of candidates for UE based criteria to activate duplication. If RAN2 tries to specify a criteria, it would take lots of time to evaluate each candidate. Moreover, to prevent frequent change of duplication status, some kinds of hysteresis or prohibit mechanism also need to be discussed.
With the reasons above, we think the UE based control has not much gain over the network based control, while resource wastage and complexity are increased. Therefore, we propose that the UE based control option is not considered for IIOT.
Proposal: The UE based control of PDCP duplication is not considered for IIOT.

3.	Proposal
In this document, we explained the defects of UE based control option for PDCP duplication, and propose followings:
Proposal: The UE based control of PDCP duplication is not considered for IIOT.
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