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1.	Introduction
At the RAN2#108 meeting, the issue of PDCP duplication was discussed, and following agreements were made.
	The primary path should not be de-activated for data PDUs. 
For PDCP duplication controlling MAC CE format, per DRB signaling with the activation status of the associated RLC entities should be adopted in Rel-16.
The initial state for each leg can be configured by RRC 
When multiple RLC entities are configured for the DRB, and PDCP duplication is deactivated (less than 2 RLC entities activated for duplication), fallback to Split bearer operation is supported in Dual Connectivity (2 RLC entities belonging to different cell groups).
For fallback to split bearer operation, a pointer to the secondary RLC entity is introduced in RRC to identify which of the multiple configured RLC entities shall be used.
[bookmark: _Ref23769637]One PDCP entity has one primary path. 
R16 MAC CE for both leg selection and on/off
R15 MAC CE on/off (for R16 configurations) is FFS



Then, there was an e-mail discussion “[108#12][IIOT] Running CR 38.321”, and the following Duplication MAC CE was captured in the MAC running CR.
	
6.1.3.Y	Duplication RLC Activation/Deactivation MAC CE
The Duplication RLC Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.Y-1). 
· DRBdup Index: This field indicates the DRB for which the MAC CE applies. The value of this field 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.
· RLCi: This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. The RLCi field is set to 1 to indicate that the PDCP duplication for the RLC entity i shall be activated. The RLCi field is set to 0 to indicate that the PDCP duplication for the RLC entity i shall be deactivated.
· R: reserved bit, set to 0.


Figure 6.1.3.Y-1: Duplication RLC Activation/Deactivation MAC CE
Editor’s Note: 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.
Editor’s Note: How the ON/OFF of PDCP duplication is signalled is FFS. It may be specified in PDCP specification.
Editor’s Note: It is FFS whether full DRB ID is included in the MAC CE, instead of DRBdup Index.



This document discusses the remaining issues on the Duplication Activation/Deactivation MAC CE.
2.	Discussion
2.1. Issue 1: Rel-16 MAC CE for PDCP duplication deactivation
According to the MAC CE format in the MAC running CR, the RLCi is not defined for the primary RLC entity, and only the secondary RLC entities are indicated by RLCi. With this MAC CE format, the UE behavior is not clear when all RLCi are set to 0.
For CA duplication case, there is no issue when all RLCis are set to 0, because “fallback to split bearer operation” is not defined, and the PDCP entity submits PDCP PDUs to only the primary RLC entity. 
However, for DC duplication case, if all RLCis are set to 0, it is not clear whether this means that the DRB falls back to split bearer operation or PDCP duplication is still activated for the primary RLC entity (i.e. submitting PDCP PDU to only the primary RLC entity).
Frankly speaking, submitting PDCP PDU to only the primary RLC entity is not a “duplication”. However, with a good radio condition, the network may want to order the UE to transmit PDCP PDUs on only one transmission path. Thus, we think activating only the primary RLC entity is a still valid option with “duplication”. Moreover, falling back to split bearer operation when PDCP duplication is deactivated is not always needed because the purpose of duplicated bearer (i.e. reliability) and split bearer (i.e. throughput) is quite different.
Therefore, we think that if all RLCi are set to 0, the PDCP entity submits PDCP PDUs to only the primary RLC entity, regardless of whether the DRB is configured with CA duplication or DC duplication.
Proposal 1: If all RLCi except for the primary RLC entity are set to 0, the PDCP entity submits PDCP PDUs to only the primary RLC entity
Then, the next question is how the Rel-16 MAC CE can be used for deactivating the PDCP duplication. Note that RAN2 already agreed that the Rel-16 MAC CE can be used solely for activation and deactivation of Rel-16 PDCP duplication configuration.
One simple solution is to use R bit to indicate the Activation/Deactivation of the PDCP duplication. If R bit indicates Activation, the UE activates RLC entities indicated by RLCi. Else, if R bit indicates Deactivation, the UE ignores the RLCi field, and performs PDCP duplication deactivated behavior (i.e. submit PDCP PDUs only to the primary RLC entity for CA duplication and fall back to split bearer operation for DC duplication).
Another solution is to introduce a RLCi field for the primary RLC entity. Then, if all RLCi are set to 0, this indicates PDCP duplication deactivation. Else, if any one of RLCi is set to 1, this indicates PDCP duplication activation.
Between the two solutions, we prefer the second one, i.e. introduce a RLCi field for the primary RLC entity, because it avoids introducing a special field for indicating activation/deactivation of PDCP duplication.
Proposal 2: Introduce a RLCi field for the primary RLC entity, and adopt the following format for Rel-16 Duplication RLC Activation/Deactivation MAC CE.


If the Proposal 2 is agreed, when the UE receives a MAC CE with all RLCi fields set to 0, the UE performs PDCP duplication deactivated behavior. If only the RLCi of the primary RLC entity is set to 1, the PDCP entity of the DRB submits PDCP PDUs to only the primary RLC entity without deactivating the PDCP duplication.
2.2. Issue 2: Rel-15 MAC CE for Rel-16 PDCP duplication 
The Rel-15 MAC CE indicates whether the PDCP duplication should be activated or deactivated, not indicating which RLC entity should be activated or deactivated. We think the network could still use Rel-15 MAC CE for PDCP duplication if the network does not want to control the activation or deactivation of each RLC entity. More specifically, if the Rel-15 MAC CE indicates activation of the PDCP duplication of a DRB, all associated RLC enties are activated. Else, if the Rel-15 MAC indicates deactivation of the PDCP duplication of a DRB, the duplication functionality is deactivated, and the PDCP duplication deactivated behavior is applied. Thus, the Rel-15 MAC CE can still be used for Rel-16 PDCP duplication configuration.
Proposal 3. When Rel-15 MAC CE indicates the activation of the PDCP duplication, the UE activates all associated RLC entities, and the PDCP entity duplicates PDCP PDUs and submits them to all associated RLC entities. 
Proposal 4. When Rel-15 MAC CE indicates the deactivation of the PDCP duplication, the UE performs PDCP duplication deactivated behavior, i.e. submit PDCP PDUs only to the primary RLC entity for CA duplication and fall back to split bearer operation for DC duplication.
3.	Proposal
This document discusses the remaining issues on the Duplication Activation/Deactivation MAC CE, and propose followings:
Proposal 1: If all RLCi except for the primary RLC entity are set to 0, the PDCP entity submits PDCP PDUs to only the primary RLC entity
Proposal 2: Introduce a RLCi field for the primary RLC entity, and adopt the following format for Rel-16 Duplication RLC Activation/Deactivation MAC CE.


Proposal 3. When Rel-15 MAC CE indicates the activation of the PDCP duplication, the UE activates all associated RLC entities, and the PDCP entity duplicates PDCP PDUs and submits them to all associated RLC entities. 
Proposal 4. When Rel-15 MAC CE indicates the deactivation of the PDCP duplication, the UE performs PDCP duplication deactivated behavior, i.e. submit PDCP PDUs only to the primary RLC entity for CA duplication and fall back to split bearer operation for DC duplication.
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