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1 Introduction
In previous RAN2 meetings, the following agreements have been made for PDCP duplication. 

Agreements for duplication in CA case:

1
Duplication on a single carrier will not be supported

2
RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)

3
Duplicated PDCP PDUs are submitted to two different RLC entities
Agreements:

1. 
Logical channel prioritization takes into account the all the restrictions configured for the logical channels. 

2. 
The LTE BSR and SR trigger mechanism can be used for the packet duplication transmission.  no enhancements are needed.

3. 
For activation/deactivation MAC CE contains a bitmap corresponding to DRBs configured with duplication.  

4. 
Which logical channel is used for duplication leg is based on RRC configuration for CA and DC.  

FFS if fall back to split bearer is supported for DC.
Agreements:

1.
For DC, when DRB duplication is deactivated via MAC CE, the UE falls back to the split bearer operation.  Once de-activated we rely on split bearer operation and configuration.  

2.
1 byte bitmap could be used as duplication activation/deactivation MAC CE

3. 
The mapping between DRB and the MAC bitmap is based on order of DRB ID(s) of the duplicate configured DRB(s)
Besides, the following agreements have been made at the last RAN2 meeting for PDCP duplication. 

Agreements:
1.
Upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated.  

2.
Baseline is that packed duplication is support for data PDUs

3.
For packet duplication, when to submit PDCP PDUs to lower layers is up to UE implementation.  FFS on UE behaviour when duplication is deactivated and what PDCP data volume is used.  

4.
After packet duplication is activated, for DC duplication, PDCP data volume is indicated to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity

5.
After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.  

6.
Packet duplication does not impact RLC data volume

7.
The UE shall discard packets that have been acknowledged by RLC in the other RLC leg.   PDCP should indicate to the other associated RLC entity to discard the corresponding PDCP PDU.  RLC procedures and PDCP discard procedures are not impacted by this agreement.

8.
The deactivated RLC entity is not re-established 

9.
For CA and DC upon deactivation of PDCP data duplication, the UE transmitting PDCP entity should indicate to lower layers to discard all PDCP PDUs provided for duplicate transmission to the secondary RLC entity  

10.
When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.

11.
If SRB is configured to use duplication, the state is always active

12.
FFS Duplication is supported for SRBs for CA

In this contribution, we discuss the UE behaviour when duplication is deactivated and what PDCP data volume is used.
2 Discussion
DC Case
If duplication is configured but deactivated, in DC case it was agreed that the UE falls back to the split bearer operation. That is, if the total amount of buffered data (i.e., the total amount of PDCP data volume and RLC data volume pending for initial transmission in the two associated RLC entities) is less than ul-DataSplitThreshold, the transmitting PDCP entity shall submit PDCP Data PDU only to the primary RLC entity. Otherwise, the transmitting PDCP entity can submit PDCP Data PDU to either the primary RLC entity or the secondary RLC entity. However, according to the last version of TS 38.323 [1] (see highlighted text below), the behaviour of falling back to split bearer is not captured in the current procedure. The transmitting PDCP entity submits PDCP Data PDU only to the primary RLC entity no matter if the ul-DataSplitThreshold is configured.
	5.2.1
Transmit operation
… (ignore)
When submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data PDU to the associated RLC entity.

-
else, if the transmitting PDCP entity is associated with two RLC entities:

-
if pdcpDuplication is configured and activated:
-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities.

-
else, if pdcpDuplication is configured but not activated:

-
submit the PDCP Data PDU to the primary RLC entity.
-
else:

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 36.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:

-
submit the PDCP Data PDU to the primary RLC entity.

-
else:

-
submit the PDCP Data PDU to either the primary RLC entity or the secondary RLC entity.


Observation 1: the behaviour of falling back to split bearer is not captured in the last version of TS 38.323
We should stick to the agreements made in the previous meetings. So we propose to make the following changes.
	5.2.1
Transmit operation
… (ignore)
When submitting a PDCP Data PDU to lower layer, the transmitting PDCP entity shall:

-
if the transmitting PDCP entity is associated with one RLC entity:

-
submit the PDCP Data PDU to the associated RLC entity.

-
else, if the transmitting PDCP entity is associated with two RLC entities:

-
if pdcpDuplication is configured and activated:
-
duplicate the PDCP Data PDU and submit the PDCP Data PDU to both associated RLC entities.

-
else, if pdcpDuplication is configured but not activated, and if ul-DataSplitThreshold is not configured:

-
submit the PDCP Data PDU to the primary RLC entity.

-
else:

-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 36.322 [5]) in the two associated RLC entities is less than ul-DataSplitThreshold:

-
submit the PDCP Data PDU to the primary RLC entity.

-
else:

-
submit the PDCP Data PDU to either the primary RLC entity or the secondary RLC entity.


Proposal 1: Adopt the above changes to capture the behaviour of falling back to split bearer.

CA Case
As mentioned above, according to the last version of TS 38.323 the PDCP Data PDUs are only submitted to the primary RLC entity when UL duplication is configured but not activated. We think it is reasonable for the CA case. Consequently, for the purpose of MAC buffer status reporting, the PDCP data volume should be only included in the LCG associated with the primary RLC entity.
Proposal 2: After packet duplication is deactivated, for CA duplication, PDCP data volume is only included in the LCG associated with the primary RLC entity.

3 Conclusion
Based on the discussion in section 2 we have the following proposals: 
Proposal 1: Adopt the proposed changes in section 2 to capture the behaviour of falling back to split bearer.

Proposal 2: After packet duplication is deactivated, for CA duplication, PDCP data volume is only included in the LCG associated with the primary RLC entity.
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[1]     3GPP TS 38.323 V15.0.0 “NR; Packet Data Convergence Protocol (PDCP) specification”.
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