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1	Introduction
[bookmark: _Toc524946176]A new MAC CE format has been agreed to control PDCP duplication in Release 16. This new MAC CE format would provide an extra flexibility which allows individually controlling the RLC entities which are involved in the duplication operation. Yet, when this flexibility is not needed, Rel-15 MAC CE could still be used to control Rel-16 PDCP data duplication. 
This contribution looks at the following 3 aspects: 
· Rel-15 MAC CE to activate PDCP duplication.
· Rel-16 MAC CE configuration and operation details.
· Rel-16 MAC CE format.
2 Discussion
2.1 Rel-15 MAC CE to (de-)activate Rel-16 PDCP duplication
In Release 15, the MAC CE had as a function to activate PDCP duplication. In Release 16, the MAC CE has as a main function to dynamically activate and deactivate the RLC entities when PDCP duplication is activated.
In Release 16, it has been agreed that up to 4 RLC entities can be configured in CA and DC+CA architectures. RLC entities can be activated and deactivated via a new Rel-16 MAC CE format introduced for this purpose. This provides a fast and flexible method to adapt to the environment and meet the requirements for a specific RB. 
RAN2 has been discussing whether Release 15 MAC CE can be used to control the activation status of the Release 16 PDCP Duplication. According to the text below extracted from the current running MAC CR, Release 15 MAC CE can activate and deactivate PDCP duplication. Yet, it is unclear what this means.

[…]
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.
[…]

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 Release 15.. The Release 15 MAC CE can still be used to activate PDCP duplication in Release 16. In this case, the MAC CE would simply activate or deactivate all secondary RLC entities. This allows simplifying and limiting the NW implementation efforts.

[bookmark: _Toc32481255]Confirm the Release 15 MAC CE can activate (On/Off) PDCP duplication in Release 16.
[bookmark: _Toc32481256]Upon reception of a Rel-15 Duplication Activation/Deactivation MAC CE, the MAC entity indicate activation or deactivation of PDCP duplication of the DRB to upper layers. 
[bookmark: _Toc32481257]Upon deactivation using a Rel-15 Duplication Activation/Deactivation MAC CE, all configured secondary RLC entities are deactivated for DRB. 
Following the agreements from RAN2#108, the initial state activating each leg is configured by RRC:
[bookmark: _Toc32481258]Upon activation using a Rel-15 Duplication Activation/Deactivation MAC CE, the secondary RLC entities are activated according to the (initial) RRC duplication configuration for DRB. 
2.2 Rel-16 MAC CE details to control Rel-16 PDCP duplication
Another of the open issues is how to signal activation/deactivation of PDCP duplication using the Relesae 16 MAC CE. 
RAN2 agreed that the Release 16 MAC CE has two functions. One function is to activate and deactivate PDCP duplication and a second function is to control each of the configured RLC entities. PDCP Duplication can only be considered activated if there is a minimum of two activated RLC entities. Thus, the MAC CE can indicate deactivation of the PDCP Duplication by setting all secondary RLC entities to deactivated. When PDCP duplication is deactivated due to the fact all secondary RLC entities become deactivated and if the DC has been configured as a fallback upon deactivation, the UE deactivates the procedures related to PDCP duplication and will activate the RLC entity which was configured as a secondary RLC for the fallback case.
Similarly, and since the primary path cannot be deactivated, PDCP Duplication is activated by the MAC CE indicating the activation of, at least,1 secondary RLC entity.
Release 16 MAC CE does not provide, therefore, the possibility to simply activate and deactivate PDCP duplication with a static configuration as in Release 15. Release 16 MAC CE could have one bit to only indicate activation or deactivation; however, this would require additional specification to avoid situations in which a MAC CE provides an activation command but no active RLC entities, or a deactivation command and active RLC entities. 
[bookmark: _Toc32481259]There is no explicit bit to activate and deactivate PDCP duplication in the Rel-16 MAC CE. PDCP duplication is activated when at least 1 secondary RLC entity is activated, and PDCP duplication is deactivated when all secondary RLC entities are deactivated by the MAC CE. 

2.4 MAC CE format
RAN2 agreed to indicate one DRB and that the primary path is always used for PDCP Data PDUs as well as for PDCP Control PDUs i.e. it cannot be deactivated in any case. This means that the MAC CE can only control 3 other RLC entities as it is shown in Figure 1 (similar Figure as in the current running MAC CR). In case the MAC CE also indicates the activation status of PDCP duplication, one of the R-bits can be used for this purpose as shown in Figure 2.



Figure 1	Rel-16 MAC CE to indicate 1 DRB and RLC activation status for the RB



Figure 2	Rel-16 MAC CE to (de)activate PDCP duplication and RLC activation status for the DRB.
It also needs to be decided to which RLC entities each bit maps. One option is to sort the LCIDs in ascending order in the MCG and then in the SCG separately and then allocated each bit in the MAC CE to the list resulting from the sorting process. The primary path should not be considered as it cannot be deactivated.
Example: 3 RLC entities are configured, two of which (LCID = 3, 6) are configured in the MCG and one (LCID = 4) in SCG. With this, the first bit, RLC_1, would map to LCID 3 in the MCG; the second bit, RLC_2, would map to LCID 6 in the MCG; last bit, RLC_3, would map to the LCID 4 in the SCG.

[bookmark: _Toc18493633][bookmark: _Toc32481260]RAN2 to agree on the MAC CE format suggested in the current running MAC.
[bookmark: _Toc32481261]The MAC CE bits to activate/deactivate RLC entities are assigned to LCID in the following way: 
a. [bookmark: _Toc32481262]First, LCIDs are sorted in ascending order in MCG. Smallest value is assigned to RLC_0.
b. [bookmark: _Toc32481263]Second, LCIDs are sorted in ascending order in SCG. The smallest value is assigned to the smallest RLC activation field which has not been yet allocated.

The DRBs can be numbered following the same mechanism as in Release 15 i.e. each DRB configured with PDCP duplication is mapped to a DRBi where i is the ascending order of the DRB ID among the DRBs configured with PDCP duplication. This means that, for example, if DRB ID = 4 is the first DRB and DRB  ID = 12 are configured with PDCP duplication, the field DRB in the MAC CE will be set to 0 for DRB ID = 4 and to 1 for DRB ID = 12. We propose: 
[bookmark: _Toc32481264]DRBs configured with PDCP duplication are sorted and numbered as in Release 15.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Confirm the Release 15 MAC CE can activate (On/Off) PDCP duplication in Release 16.
Proposal 2	Upon reception of a Rel-15 Duplication Activation/Deactivation MAC CE, the MAC entity indicate activation or deactivation of PDCP duplication of the DRB to upper layers.
Proposal 3	Upon deactivation using a Rel-15 Duplication Activation/Deactivation MAC CE, all configured secondary RLC entities are deactivated for DRB.
Proposal 4	Upon activation using a Rel-15 Duplication Activation/Deactivation MAC CE, the secondary RLC entities are activated according to the (initial) RRC duplication configuration for DRB.
Proposal 5	There is no explicit bit to activate and deactivate PDCP duplication in the Rel-16 MAC CE. PDCP duplication is activated when at least 1 secondary RLC entity is activated, and PDCP duplication is deactivated when all secondary RLC entities are deactivated by the MAC CE.
Proposal 6	RAN2 to agree on the MAC CE format suggested in the current running MAC.
Proposal 7	The MAC CE bits to activate/deactivate RLC entities are assigned to LCID in the following way:
a.	First, LCIDs are sorted in ascending order in MCG. Smallest value is assigned to RLC_0.
b.	Second, LCIDs are sorted in ascending order in SCG. The smallest value is assigned to the smallest RLC activation field which has not been yet allocated.
Proposal 8	DRBs configured with PDCP duplication are sorted and numbered as in Release 15..
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