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1 Introduction

During RAN2#109-e meeting, RAN2 made the following agreements on PDCP duplication:

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 

In WI rapporteur’s summary document [1], the following open issues on PDCP duplication remain:
· It is an FFS whether and how Rel-15 MAC CE turns on and off PDCP duplication with more than 2 RLC entities.

· 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.

· 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
· 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.”

This contribution discusses open issues on PDCP duplication for WI completion.
2 Discussion
2.1 Confirmation of Index i
In MAC specification [2], index i for RLCi field in duplication RLC Activation/Deactivation MAC CE is assumed to be determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG. At this moment, companies seem not to have any concern on this, so we can confirm and remove the Editor’s Note.
Proposal 1. Confirm that index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG for Duplication RLC Activation/Deactivation MAC CE.
2.2 Co-existence of Rel-15 and Rel-16 MAC CEs
In RAN2#109-e meeting, RAN2 discussed how Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE can co-exist but the conclusion was postponed. It is true that the Rel-16 MAC CE, i.e. Duplication RLC Activation/Deactivation MAC CE supports more specific control to each RLC entity. So, we can assume Rel-16 totally replaces Rel-15 MAC CE. In general, if there are two different types of MAC CE doing the same purpose, only a single type should be in use and which one to be used is configured by NW. Assuming a new configuration by RRC, once UE is configured with this parameter, UE could always be signalled with the Rel-16 MAC CE. From overhead perspective, doubled MAC CE signalling can be avoided. Thus we prefer not to use Rel-15 when Rel-16 MAC CE is used.

Moreover Rel-16 MAC CE has a benefit to reduce network coordination by exchanging duplication status of DRBs configured with duplication. In case of duplication with more than 2 copies, the network coordination can be much complicated. Also, transmission of Rel-15 MAC CE reset duplication status of all RLC entities which were controlled by Rel-16 MAC CE. It will require another transmission of Rel-16 MAC CE.
Proposal 2. When both NW and UE support duplication with more than 2 copies, only Rel-16 MAC CE (i.e. Duplication RLC Activation/Deactivation MAC CE) is used and Rel-15 Duplication Activation/Deactivation MAC CE is not used.
If RAN2 allows to use Rel-15 MAC CE for Rel-16 duplication, how Rel-15 MAC CE controls duplication with more than 2 RLC entities. We have two options:

· Option 1: All secondary RLC entities are activated.

· Option 2: All secondary RLC entities are set to initial state configured by RRC.
In Rel-15, pdcp-Duplication IE indicates just an initial state and does not need to be stored. In Option 2, UE has to store the initial RLC states received in duplicationState to use later. In our view, there is no strong motivation to change the principle. If RAN2 allows to use Rel-15 MAC CE, Option 1 is a much simple way.
Proposal 3: If Rel-15 MAC CE can be used for Rel-16 Duplication configuration, all secondary RLC entities are activated when Rel-15 MAC CE indicates “duplication activation.”
In Current ASN.1, the need code of duplicationState is Need M whereas that of pdcp-Duplication IE is Need R. We need to align this.
Proposal 4. Need code of duplicationState is Need R.
2.3 Configuration of duplicationState
In case of more than two configured RLC entities for a radio bearer, duplicationState indicates which RLC entity is used for duplication. This field is a kind of generalization of pdcp-Duplication introduced in Rel-15. pdcp-Duplication can be absent, when uplink duplication is not configured and the network may want downlink duplication with the multiple RLC configurations. In our view duplicationState can keep the same principle. In other words, if duplicationState is absent, UE understands that uplink duplication is not configured. This principle applies for both SRB and DRB.
Proposal 5. For both DRB and SRB, duplicationState can be absent, which means uplink duplication is not configured. 

The corresponding TP is as follows:

	duplicationState

This field indicates the initial uplink PDCP duplication state for the associated RLC entities. The presence of this field indicates that duplication is configured. 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, when configured for an SRB.


2.4 PDU Discard at Deactivation
The last FFS point is < 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.”>

In our view, there is no difference between deactivation of “duplication” and deactivation of “all secondary RLC entities”. Also, in the current PDCP specification, the following text already captures the discard procedure for deactivated RLC entity. 
	-
if the deactivation of PDCP duplication is indicated:

-
indicate to the RLC entities deactivated for PDCP duplication to discard all duplicated PDCP Data PDUs.


Thus, we do not think further clarification is not needed.
Proposal 6. RAN2 does not pursue further clarification on agreements: “If Rel-16 MAC CE indicates all secondary RLC entities are deactivated for a DRB, the UE shall deactivate PDCP duplication for the DRB.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Confirm that index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG for Duplication RLC Activation/Deactivation MAC CE.
Proposal 2. When both NW and UE support duplication with more than 2 copies, only Rel-16 MAC CE (i.e. Duplication RLC Activation/Deactivation MAC CE) is used and Rel-15 Duplication Activation/Deactivation MAC CE is not used.
Proposal 3: If Rel-15 MAC CE can be used for Rel-16 Duplication configuration, all secondary RLC entities are activated when Rel-15 MAC CE indicates “duplication activation.”

Proposal 4. Need code of duplicationState is Need R.

Proposal 5. For both DRB and SRB, duplicationState can be absent, which means uplink duplication is not configured. 

Proposal 6. RAN2 does not pursue further clarification on agreements: “If Rel-16 MAC CE indicates all secondary RLC entities are deactivated for a DRB, the UE shall deactivate PDCP duplication for the DRB.
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