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Introduction
In last RAN2#106 meeting, regarding PDCP duplication enhancement, there are some as follows:
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

And there is a email discussion on the MAC CE design as well, the conclusion is as follows:
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, or 
c.	Flexible (1..n) DRBs signaling with the activation status of the RLC entities for each indicated DRB.
In this contribution, we focous on the issue that MAC CE design related to the coordination between the master gNB and secondary gNB part, which had not been illustrated in the email discussion .
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In CA or DC architecture, the condition of links could be varied on different legs. If more than 2 legs are configured for data transmission in CA or DC architecture, it is beneficial to select the suitable RLC legs with better radio condition for PDCP copies. The progress of the last meeting indicates that the MAC CE method is preferred for NW dynamic control. To fulfill the dynamic control of RLC bearer selection while maintaining the backward compatibility, a new MAC CE could be introduced (other than replacing the current Duplication Activation/Deactivation MAC CE) with following options on possible definitions:
Option1: The MAC CE explicitly indicates the DRB ID, the LCH ID (or an index for the LCH within the associated DRB) and whether it is used for activation/deactivation for the selected RLC bearer.
Option2: The MAC CE adopts a per UE bitmap, with each position implicitly identifying the corresponding DRB as well as LCH associated with the UE, to indicate the activation/deactivation of the selected RLC bearer.
Option3a: The MAC CE adopts a per MAC entity bitmap, with each position implicitly identifying the corresponding DRB as well as LCH associated with the corresponding MAC entity, to indicate the activation/deactivation of the selected RLC bearer.
Option3b: The MAC CE adopts a per MAC entity bitmap, with each position implicitly identifying the corresponding DRB as well as 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).
Option3c: The MAC CE adopts aper MAC entity bitmap, with each position implicitly identifying the corresponding LCH associated with the corresponding MAC entity, to indicate the activation/deactivation of the selected RLC bearer.
Fig.1 below gives an exemplary illustration of bitmap based options (2, 3a-c), assuming there are only two configured legs for each duplicated DRB,


Fig.1 An exemplary illustration of bitmap based options
Compared to other options, Option1 is more probable to adopt a variable size of the MAC CE, which would introduce a significant overhead when there are multiple RLC bearers selected for activation/deactivation; while Option2 and 3a-c follows the bitmap design, which could maintain a fixed length of the new introduced MAC CE. Compared to Option3a-c, Option2 provides the flexibility to indicate RLC bearer selection especially for DC and DC+CA case, but has to contain all information on the duplicated DRB associated with the UE in the content of the new introduced MAC CE; while Option3c only indicates the LCH information from which the DRB information could be implicitly associated. Option 3a-b can be regarded as a trade-off between Option2 and Option3c. Note that the basic Duplication Activation/Deactivation MAC CE adopts a method similar to Option2, but with more configured RLC entities for each associated duplicated DRB, a per MAC entity approach (Option 3a-c) should also be considered.
The Table.1 below provides a comparison among different options,
Table.1   A comparison among different options
	
	Option 1
	Option 2
	Option 3a
	Option 3b
	Option 3c

	MAC CE length
	Variable
	Fixed
	Fixed
	Fixed
	Fixed

	Content Overhead
	High
	Medium
	Low
	Lower
	Lowest

	Ability of RLC leg (de-)activation on another CG
	Good
	Good
	Bad
	Worse
	Worst

	Unified config. for two CGs
	Yes
	Yes
	No
	No
	No



Proposal: The above-mentioned options (explicit indication/bitmap approach, on a per UE or per MAC entity basis) should be discussed for the content of the new introduced MAC CE.
Conclusions
In this paper, we have provided considerations on PDCP duplication enhancements in NR IIoT. The observations and proposals are listed below:
Proposal: The above-mentioned options (explicit indication/bitmap approach, on a per UE or per MAC entity basis) should be discussed for the content of the new introduced MAC CE.
[bookmark: _GoBack]References
[1] RP-182068 Revised SID: Study on NR Industrial Internet of Things (IoT)
[2] [bookmark: _Ref7760414] R2-1902174, LG Electronics Inc.: "Dynamic control of PDCP duplication leg"


image1.emf
PDCP1 PDCP2

LCH1-1 LCH1-2

LCH2-1

DRB1 DRB2

MAC

R D2 R R R D1 L11 L12

PDCP4

LCH2-2 LCH4-1 LCH4-2

DRB4

MAC

MCG SCG

Option 2

Per UEbitmap

Option 3a

Per MAC entity

bitmap(from 

LCH associated 

DRB 

perspective)

DRB3

PDCP3

LCH3-1 LCH3-2

L21 L42 L22 D3 L31 L32 D4 L41

R D2 R R R D1 L11 L12

L21 L42 L22 D3 L31 L32 D4 L41

R L42 R D3 L31 L32 D4 L41

Option 3b

Per MAC entity

bitmap(from CG 

associated DRB 

perspective)

R D2 R R R D1 L11 L12

L21 R L22 D3 L31 L32 R R

R D2 R R R R R R

L21 L42 L22 D3 L31 L32 D4 L41

R L22 R D1 L11 L12 D2 L21

R L42 R R R L22 L31 L41

Option 3c

Per MAC entity

bitmap(from CG 

associated LCH 

perspective)

R L32 R R R L11 L12 L21


oleObject1.bin
PDCP1


PDCP2


LCH1-1


LCH1-2


LCH2-1


DRB1


DRB2


MAC



