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1	Introduction
In this paper, we discuss the remaining open issues of PDCP duplication, in particular the usage of the Rel-15 and Rel-16 MAC CEs. The following agreements have been reached:
Agreements [AT109e][037][IIOT]
Rel-16 PDCP duplication is applied to SRBs.
For SRBs, all secondary RLC entities are activated when configured.
MAC CE based activation/deactivation of PDCP duplication is not supported for SRBs.
When a secondary RLC entity is deactivated (but PDCP duplication is still activated), the UE shall discard duplicated PDCP PDUs in the deactivated secondary RLC entity.
If Rel-16 MAC CE indicates all secondary RLC entities are deactivated for a DRB, the UE shall deactivate PDCP duplication for the DRB. FFS whether and how this has TS impact.
DRBdup ID in Rel-16 MAC CE is set to 5bits full DRB ID.
FFS if and how Rel-15 MAC CE is used for Rel-16 Duplication 

[bookmark: _Ref178064866]2	Discussion
2.1 Rel-15 MAC CE to (de-)activate Rel-16 PDCP duplication
With the Rel-16 MAC CEs for PDCP duplication, RLC entities used for PDCP duplication can be selectively activated or deactivated. The signalling is thereby per DRB, i.e. one MAC CE is used per DRB. 
There may be cases in which the extra flexibility to individually control RLC entities which Rel-16 MAC CE allows, is not needed. This means that the network only needs the very basic function to activate and deactivate PDCP duplication like in Rel-15. This has also the advantage that PDCP duplication for all DRBs can be activated or deactivated at once, which is useful e.g. when a carrier used by all DRBs becomes unavailable or available again for duplicate transmission. The Rel-15 MAC CE could still be used to activate or deactivate PDCP duplication in Rel-16. In this case, the MAC CE would simply activate or deactivate all secondary RLC entities. We propose the following to close the remaining FFS, which are also reflected in the text proposal below.

1. [bookmark: _Toc37254479]Rel-15 MAC CE can be used for PDCP Duplication activation/deactivation in Rel-16.
1. [bookmark: _Toc32481258][bookmark: _Toc37254480]When activating with Rel-15 MAC CE, the secondary RLC entities configured as initially active in RRC PDCP-config duplicationState are activated.
1. [bookmark: _Toc32481257][bookmark: _Toc37254481]When Rel-15 Duplication Deactivation MAC CE is received, all configured secondary RLC entities are deactivated. 
2.2 Further remaining open issues
Related to PDCP duplication, some further open issues remain captured as editor’s notes, which we will discuss in this section. 
RRC: Editor’s Note: The name splitSecondaryPath needs to be confirmed, and the impacts on the legacy split bearer operation (if any) may need to be considered
The field splitSecondaryPath was introduced to define the fallback secondary path for split operation when PDCP duplication is deactivated. We think the name is fine. 
1. [bookmark: _Toc37254482]Confirm the name and definition of SplitSecondaryPath. 
RRC: Whether (and how) it needs to be clarified the PDCP duplication states of the associated RLCs are if moreThanTwoRLC is present but duplicationState is absent
Our understanding is that absence of duplicationState means that none of the RLC entities of this DRB is activated for PDCP duplication, i.e. that duplication can only be activated via the MAC CEs. 
1. [bookmark: _Toc37254483]PDCP duplication for a DRB is deactivated initially when duplicationState is absent.
MAC It is assumed that index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG. But it may need a confirmation
It is our understanding that the FFS is merely about the order (ascending or descending). We propose: 
1. [bookmark: _Toc37254484]Confirm RLC index field is in ascending order for PDCP duplication MAC CE.
PDCP FFS whether and how the following agreement impacts specifications: “If Rel-16 MAC CE indicates all secondary RLC entities are deactivated for a DRB, the UE shall deactivate PDCP duplication for the DRB.”
We believe that specifications could benefit from some further clarifications. PDCP specifications refer in many places to general boolean PDCP duplication activated/deactivated state, as per Rel-15. We should clarify this state is “deactivated” when PDCP duplication is deactivated for all associated RLC entities.  
1. [bookmark: _Toc37254485]PDCP duplication (status) is deactivated when PDCP duplication is deactivated for all associated RLC entities. 
PDCP Editor’s Note: The text needs to be updated after the roles of Rel-15 Duplication MAC CE and Rel-16 Duplication MAC CE are decided.
MAC It is an FFS whether and how Rel-15 MAC CE turns on and off PDCP duplication with more than 2 RLC entities.
We discussed Rel-15 MAC CE control for Rel-16 in the previous section. In the annex, we provided the TP to implement the proposals to clarify these editor’s notes. It becomes obvious that the requires changes are limited to PDCP specification PDCP duplication activation deactivation section. 
1. [bookmark: _Toc37254486]Agree to TP for Rel-15 MAC CE control for PDCP duplication in Rel-16.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Rel-15 MAC CE can be used for PDCP Duplication activation/deactivation in Rel-16.
Proposal 2	When activating with Rel-15 MAC CE, the secondary RLC entities configured as initially active in RRC PDCP-config duplicationState are activated.
Proposal 3	When Rel-15 Duplication Deactivation MAC CE is received, all configured secondary RLC entities are deactivated.
Proposal 4	Confirm the name and definition of SplitSecondaryPath.
Proposal 5	PDCP duplication for a DRB is deactivated initially when duplicationState is absent.
Proposal 6	Confirm RLC index field is in ascending order for PDCP duplication MAC CE.
Proposal 7	PDCP duplication (status) is deactivated when PDCP duplication is deactivated for all associated RLC entities.
Proposal 8	Agree to TP for Rel-15 MAC CE control for PDCP duplication in Rel-16.
[bookmark: _In-sequence_SDU_delivery]
4. Text proposal
MAC
[bookmark: _Toc29239854]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 all or a subset of associated RLC entities 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 clause 6.1.3.11;
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.Y;
-	indication by RRC.
The PDCP duplication for all or a subset of associated RLC entities for the configured DRB(s) is activated and deactivated by:
-	receiving the Duplication RLC Activation/Deactivation MAC CE described in clause 6.1.3.Y;
-	indication by RRC.
The MAC entity shall for each DRB configured with PDCP 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:
2>	indicate the deactivation of PDCP duplication of the DRB to upper layers.
Editor’s Note: It is an FFS whether and how Rel-15 MAC CE turns on and off PDCP duplication with more than 2 RLC entities.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received activating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the activation of PDCP duplication for the indicated secondary RLC entity(ies) of the DRB to upper layers.
1>	if a Duplication RLC Activation/Deactivation MAC CE is received deactivating PDCP duplication for associated RLC entities of a DRB configured with PDCP duplication:
2>	indicate the deactivation of PDCP duplication for the indicated secondary RLC entity(ies) of the DRB to upper layers.

	
PDCP
[bookmark: _Toc12616358]5.11	PDCP duplication
[bookmark: _Toc12616359]5.11.1	Activation/Deactivation of PDCP duplication
For the PDCP entity configured with pdcp-Duplication, the transmitting PDCP entity shall:
-	for SRBs:
-	activate the PDCP duplication;
-	for DRBs:
-	if the activation of PDCP duplication is indicated:
-	if specific associated RLC entities are indicated for PDCP duplication activation:
-	activate the PDCP duplication for the indicated associated RLC entities;
-	else if duplicationState is configured:
-	activate PDCP duplication for the associated RLC entities according to duplicationState;
-	else:
-	activate PDCP duplication for all associated RLC entities;
-	if the deactivation of PDCP duplication is indicated:
-	if specific RLC entities are indicated for PDCP duplication deactivation:
-	deactivate the PDCP duplication for the indicated associated RLC entities.
-	if no specific RLC entities are indicated for PDCP duplication deactivation, or:
-	if all associated RLC entities are deactivated of PDCP duplication:
-	deactivate PDCP duplication.
/* Editor’s Note: The text needs to be updated after the roles of Rel-15 Duplication MAC CE and Rel-16 Duplication MAC CE are decided.
RRC
	PDCP-Config field descriptions

	duplicationState
This field indicates the initial uplink PDCP duplication state for the associated RLC entities. If set to true, the initial PDCP duplication state is activated for the associated RLC entity. The index for the indication is determined by ascending order of logical channel ID of all RLC entities other than the primary RLC entity indicated by primaryPath in the order of MCG and SCG, as in clause 6.1.3.Y of TS 38.321 [3]. If the number of associated RLC entities other than the primary RLC entity is two, UE ignores the value in the largest index of this field. The initial PDCP duplication state of the associated RLC entity is always activated for SRB. If this field is absent, the initial PDCP duplication state of the associated RLC entity is de-activated for DRB and activated for SRB.

	[bookmark: _Hlk515270963]pdcp-Duplication
Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates that duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates the initial state of the duplication. If set to true, duplication is activated. The value of this field is always true, when configured for a SRB. This field is absent, if the field moreThanTwoRLC is present.
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