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1	Introduction
The 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. 


Agreements
1.	For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  
2.	1 byte bitmap could be used as duplication activation/deactivation MAC CE
3. 	The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)  

In this contribution, we discuss remaining issues on duplication activation/deactivation.
2	Discussion
One byte bitmap was agreed for duplication activation/deactivation MAC CE. We understood the intention was to support 8 DRBs. However current MAC specification kept an R bit inherited from SCell activation/deactivation MAC CE.
Proposal 1: 8 DRBs are supported for duplication, no need to have R bit for the duplication activation/deactivation MAC CE in the bitmap.
Another question is the interaction between CA activation/deactivation and duplication activation/deactivation [1], what happens if the Serving Cells on which a logical channel corresponding to a duplicated DRB can be mapped are 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. Otherwise, keeping the data duplicated but stuck in the deactivated leg would cause problem for PDCP reordering/HFN de-sync when the SCell is reactivated.
Proposal 2: when all the Serving Cells on which a logical channel corresponding to a DRB can be mapped are deactivated, duplication of the DRB is deactivated.
How bitmap in the MAC CE works for DC case was discussed in [3] [4]. With the agreements from Qingdao NR AH [5] that the UE acts on MAC CEs received from MCG and SCG, our understanding is that for a split DRB, the MAC CEs from both MCG and SCG should have a bit in the bitmap to control duplication activation/deactivation for the same split DRB. For EN-DC, only the gNB will send the MAC CE, while not the eNB (NOTE: might be able to be supported after completion of LTE WI on HRLLC). For NR-NR DC, it is left to gNB implementation to coordinate between the nodes. With the split bearer harmonization, the UE does not need to know the anchor is in MCG or SCG – what is more important is the UE knows the DRB IDs associated with both MAC entities. Hence, the order of the bits for each MAC CE can be in order of the DRB IDs of the corresponding CG, as already agreed before.
For non-split DRB, MCG bearer is only indicated in the bitmap of MAC CE from MCG and SCG bearer is only indicated in the bitmap of MAC CE from SCG. 
Proposal 3: For split bearer, duplication activation/deactivation is controlled with MAC CEs from both MCG and SCG with a bit in the bitmap in the order of the DRB IDs of the corresponding CG.
Proposal 4: For non-split DRB, MCG bearer is only indicated in the bitmap of MAC CE from MCG and SCG bearer is only indicated in the bitmap of MAC CE from SCG.
3	Conclusion
Remaining issues on duplication activation/deactivation were discussed in this contribution with the following proposals proposed. TP for 38.321 is provided in Annex and CR in [2].
Proposal 1: 8 DRBs are supported for duplication, no need to have R bit for the duplication activation/deactivation MAC CE in the bitmap.
Proposal 2: when all the Serving Cells on which a logical channel corresponding to a DRB can be mapped are deactivated, duplication of the DRB is deactivated.
Proposal 3: For split bearer, duplication activation/deactivation is controlled with MAC CEs from both MCG and SCG with a bit in the bitmap in the order of the DRB IDs of the corresponding CG.
Proposal 4: For non-split DRB, MCG bearer is only indicated in the bitmap of MAC CE from MCG and SCG bearer is only indicated in the bitmap of MAC CE from SCG.
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[bookmark: _Toc502437825][bookmark: _Toc502437848]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 6.1.3.10.
The MAC entity shall for each DRB configured with duplication:
1>	if a Duplication Activation/Deactivation MAC CE is received 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 deactivating the PDCP duplication of the DRB; or
1> if all the Serving Cells on which the logical channel corresponding to the DRB can be mapped are deactivated:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.

6.1.3.11	Duplication Activation/Deactivation MAC CE
The Duplication Activation/Deactivation MAC CE of one octet 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 seven eight D-fields and one R-field. The Duplication Activation/Deactivation MAC CE is defined as follows (Figure 6.1.3.11-1). 
-	Di: this field indicates the activation/deactivation status of the PDCP duplication of DRB i where i is the ascending order of DRB IDs of the Cell Goup configured with duplication. The Di field is set to one to indication that the PDCP duplication of DRB i shall be activated. The Di field is set to zero to indication that the PDCP duplication of DRB i shall be deactivated;
-	R: Reserved bit, set to "0".




Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE
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