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1.	Introduction
The WI on IIOT is approved at RAN#83 with following objectives.
	
1. The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].




This document explains the need for introducing the identifiers of the RLC entity to support for dynamic control of PDCP duplication leg.

2.	Discussion
In NR Rel-15, the control of PDCP duplication leg is quite static, in that only the secondary leg is on/off based on the duplication activation command. The primary leg is never deactivated unless the radio bearer is released. Therefore, as can be seen in TS36.321, the Duplication Activation/Deactivation MAC CE only indicates the ID of the DRB, as shown below.
	
[bookmark: _Toc534933494]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 eight D-fields. The Duplication Activation/Deactivation MAC CE is defined, for a MAC entity, 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 the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity. The Di field is set to "1" to indicate that the PDCP duplication of DRB i shall be activated. The Di field is set to "0" to indicate that the PDCP duplication of DRB i shall be deactivated.


Figure 6.1.3.11-1: Duplication Activation/Deactivation MAC CE



In NR Rel-16 in IIOT, however, RAN2 has a common understanding that the PDCP duplication leg should be extended up to 4. In addition, it is also a common understanding that the NW should be able to dynamically control a set or subset of configured RLC entities/legs used for PDCP duplication.
With these common understandings, we think the legacy Duplication Activation/Deactivation MAC CE cannot be used for dynamic control of duplication legs because it cannot indicate a specific duplication leg belonging to the DRB. Therefore, a new Duplication Activation/Deactivation MAC CE is required to indicate any duplication leg belonging to the DRB.
Proposal1: Introduce a new Duplication Activation/Deactivation MAC CE to indicate any leg belonging to the DRB.

To indicate a specific leg within the DRB, a new identifier should be introduced. One may think that LCID could do that purpose. However, the LCID is unique per CG, and thus it cannot be used to indicate the duplication leg in the other CG. The CG ID + LCID may be another way to indicate the duplication leg. However, as there is no CG ID defined yet, this method also needs to introduce a new ID. Moreover, considering that the length of LCID is 5-bits, the total length of CG ID + LCID would be at least 6-bits, which is too much for Duplication Activation/Deactivation MAC CE.
Therefore, we think introducing an ID for the RLC entity is the best way to indicate a specific duplication leg. The RLC ID does not have to be unique per UE; rather, it should be unique per PDCP entity, which is sufficient. As the legacy Di field is one-to-one mapped with the DRB associated with the MAC entity, and the PDCP entity is one-to-one mapped with the DRB, the Di + RLC ID could indicate a specific duplication leg belonging to the PDCP entity. If RAN2 assume that up to 2 legs can be configured per CG, 2 bits should be enough for RLC ID.
Proposal2: Introduce an identifier of the RLC entity which is unique per associated PDCP entity.

With proposals above, a new Duplication Activation/Deactivation MAC CE could be designed as shown below. The Di field indicates the ID of the DRB associated with this MAC entity, same as legacy, and the Ri0 and Ri1 indicates the ID of the RLC entity belonging to the DRB.



3.	Proposal
In this document, we explained the need for dynamic control of PDCP duplication legs, and propose followings:
Proposal1: Introduce a new Duplication Activation/Deactivation MAC CE to indicate any leg belonging to the DRB.
Proposal2: Introduce an identifier of the RLC entity which is unique per associated PDCP entity.
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