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1	Introduction
Following agreements were made on duplication activation/deactivation in the previous meetings:
Agreements:
1:	MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.

Agreements:
1:	In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel.
FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP.
2	UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 
FFS Whether UL packet duplication for spit bearer applies for EN-DC.

Agreements:
1. Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 
2. The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.
3.  For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  
4.   Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  
FFS if fall back to split bearer is supported for DC. 
In this contribution, we discuss further details on duplication activation/deactivation.
2	Discussion
It has not been agreed how many DRBs NR will support. But we assume there is no need to support duplication for all the DRBs, at most 8 DRBs would be more than enough. As it was agreed the bitmap corresponding to DRBs configured with duplication, only one octet payload is needed for the MAC CE. 
To map the bits to the DRBs configured with duplication, most straightforward way would be according to the ascending order of the DRB IDs of the DRBs configured with duplication. For reconfiguration transition period when a DRB is added/released, it can be left to the gNB to ensure only sending the MAC CE after it receives the reconfiguration complete confirmation RRC message.  
Proposal 1: at most 8 DRBs can be configured with duplication and the Duplication Activation/Deactivation MAC CE payload is one octet.
Proposal 2: the Ci bit in the bitmap of the Duplication Activation/Deactivation MAC CE maps to the DRB according to the ascending order of the DRB IDs of the DRBs configured with duplication, i.e. C0. bit maps to the DRB with lowest DRB ID configured with duplication. 
Another question is the interaction between CA activation/deactivation and duplication activation/deactivation, what happens if the Serving Cells that a LCH can be mapped to get all deactivated. It could happen if duplication deactivation command is lost or the SCells are implicitly deactivated due to deactivation timer expiry without activity on the SCell for long time. Since the data of the LCH cannot be sent any more, duplication for that radio bearer should be deactivated as well, similar to what has been specified for LTE PUCCH SCell that when the PUCCH SCell is deactivated, all the SCells of the secondary PUCCH group should be deactivated as well since the HARQ feedback of those cells cannot be sent anymore.
Proposal 3: when all the Serving Cells that a LCH can be mapped to are deactivated, duplication of the radio bearer is deactivated. 
As it was also agreed “Which logical channel is used for duplication leg is based on RRC configuration for CA and DC”, upon deactivation of duplication for the DRB, MAC should indicate to RLC to deactivate the duplication leg as configured by RRC and indicate to PDCP to deactivate data duplication for the DRB. 
Proposal 4: upon deactivation of duplication of a DRB, MAC indicates to RLC to deactivate the duplication leg as configured by RRC and indicate to PDCP to deactivate data duplication for the DRB.
3	Conclusion
Further details for duplication activation/deactivation was discussed in this contribution with the following proposals proposed:
Proposal 1: at most 8 DRBs can be configured with duplication and the Duplication Activation/Deactivation MAC CE payload is one octet.
Proposal 2: the Ci bit in the bitmap of the Duplication Activation/Deactivation MAC CE maps to the DRB according to the ascending order of the DRB ID configured with duplication, i.e. C0. bit maps to the DRB with lowest DRB ID configured with duplication. 
Proposal 3: when all the Serving Cells that a LCH can be mapped to are deactivated, duplication of the radio bearer is deactivated. 
Proposal 4: upon deactivation of duplication of a DRB, MAC indicates to RLC to deactivate the duplication leg as configured by RRC and indicate to PDCP to deactivate data duplication for the DRB.
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[bookmark: _Toc489016262]5.10	Activation/Deactivation of PDCP duplication
If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication Activation/Deactivation MAC CE described in subclause 6.1.3.X;
Editor's note: The name of the MAC CE (i.e. Duplication Activation/Deactivation MAC CE) can be updated later.
Editor's note: subclause number for MAC CE needs to be updated later.
The MAC entity shall for each NR-UNIT and for each configured DRB configured with duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received in this NR-UNIT activating the PDCP duplication of the DRB:
2>	indicate the activation of PDCP duplication of the DRB to upper layers.
1>	if a Duplication Activation/Deactivation MAC CE is received in this NR-UNIT deactivating the PDCP duplication of the DRB; or
1>	if all the Serving Cells that a logical channel of a DRB can be mapped to are deactivated:
2>	indicate the deactivation of PDCP duplication of the DRB and the corresponding deactivated duplication leg as configured by RRC to upper layers.

[bookmark: _Toc489016271]6.1.3.x	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-1. It has a fixed size and consists of a single octet containing eight C-fields. The Activation/Deactivation MAC control element with one octet is defined as follows (figure 6.1.3.x-1). 
-	Ci: the Ci bit maps to the DRB according to the ascending order of the DRB ID configured with duplication, i.e. C0. bit maps to the DRB with lowest DRB ID configured with duplication. The Ci bits without mapping to RB IDs shall be ignored. The Ci field is set to "1" to indicate duplicatioin activation of the corresponding DRB. The Ci field is set to "0" to indicate duplicatioin activation of the corresponding DRB. 


Figure 6.1.3.x-1: Duplication Activation/Deactivation MAC CE

[bookmark: _Toc489016275]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs. The size of the F field is 1 bit. The value 0 indicates [TBD1] bits of the Length field. The value 1 indicates [TBD2] bits of the Length field;
Editor's Note: RAN2 only agreed to have two L fields, and sizes for them are still TBD. RAN2 will determine the sizes between 7/15 and 8/16 in RAN2#99.
-	R: Reserved bit, set to "0".
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	000000
	CCCH

	
	

	111110
	Duplication Activation/Deactivation

	111111
	Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	000000
	CCCH

	
	

	111111
	Padding
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