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1. Introduction
In the previous meeting, RAN 2 has introduced the PDCP duplication for enhancing the reliability for data transmission. In the RAN2#AH meeting, the following agreements have been made, and the part realted to PDCP has been highlighted.
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 
However, based on the current PDCP specification, this part still has not been captured yet. In this contribution, we intend to capture these agreements and address some issues in the current PDCP specification with regards to PDCP duplication. 
2. Text proposal for PDCP duplication
2.1 Services expected from lower layer

In the MAC specification, the procedure of MAC layer after receiving a MAC CE is specified as follows:
	5.10      Activation/Deactivation of PDCP duplication

If one or more DRBs are configured with PDCP duplication, the network may activate and deactivate the PDCP duplication for the configured DRB(s).
The PDCP duplication for the configured DRB(s) is activated and deactivated by:

-     receiving the Duplication Activation/Deactivation MAC CE described in subclause 6.1.3.10;

The MAC entity shall for each DRB configured with duplication:
1> if a Duplication Activation/Deactivation MAC CE is received activating the PDCP duplication of the DRB:

2> indicate the activation of PDCP duplication of the DRB to upper layers.

1> if a Duplication Activation/Deactivation MAC CE is received deactivating the PDCP duplication of the DRB:

2> indicate the deactivation of PDCP duplication of the DRB to upper layers.


As can be seen from above, an indication is sent from the MAC layer to the PDCP layer 
Hence, based on the above discussion, we propose to make the following change to the PDCP specification.

	Start of 1st change


4.3.2
 Services expected from lower layers
A PDCP entity expects the following services from lower layers per RLC entity (for a detailed description see [5]):

-
acknowledged data transfer service, including indication of successful delivery of PDCP PDUs;

-
unacknowledged data transfer service.

A PDCP entity expects the following services from the lower layers per MAC entity (for a detailed description see [4])

-  indication of activation and deactivation for PDCP duplication. 
	End of 1st change


2.2 Creation of the chapter for activation and deactivation of PDCP duplication

Also, based on the following agreement from the previous meeting on PDCP duplication:
	1.
When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.

2.
If SRB is configured to use duplication, the state is always active


We think it would be more proper to add another section for PDCP duplication. In this chapter, the state of PDCP duplication, meaning that whether it is activated or deactivated, should be specified. 
Proposal 1: Create a new chapter for PDCP duplication in the PDCP specification. 
	Start of 2nd change


5.x
Activation and deactivation of PDCP duplication
For a transmitting PDCP entity:
-
if the PDCP entity is configured for DRB with pdcpDuplication:
-
if the initial state of PDCP duplication for DRB is configured as deactivated; or indication of deactivation for PDCP duplication for DRB is received from the lower layer:
-
PDCP duplication is deactivated.
-
else:

-
PDCP duplication is activated. 
-
if the PDCP entity is configured for SRB with pdcpDuplication:
-
PDCP duplication is activated.
	End of 2nd change


2.3 Data volume calculation
In the previous meeting, the following agreements have been made on the data volume indication to the lower layers
	1.
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

2.
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.  


Based on the above agreements, the following changes need to be made for the indication of data volume to the lower layers.
	Start of 4th change


5.6
Data volume calculation

For the purpose of MAC buffer status reporting, the transmitting PDCP entity shall consider the following as PDCP data volume:
-
the PDCP SDUs for which no PDCP Data PDUs have been constructed;

-
the PDCP Data PDUs that have not been submitted to lower layers;

-
the PDCP Control PDUs;

-
for AM DRBs, the PDCP SDUs to be retransmitted according to subclause 5.1.2;

-
for AM DRBs, the PDCP Data PDUs to be retransmitted according to subclause 5.5.

If the transmitting PDCP entity is associated with two RLC entities, when indicating the PDCP data volume to a MAC entity for BSR triggering and Buffer Size calculation (as specified in TS 36.321 [4]), the UE shall:
· if the transmitting PDCP entity is configured with pdcpDuplication; 
-
 if there are two MAC entities associated with the PDCP entity:
-
indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity.
-
else:

-
indicate the PDCP data volume to the MAC entity associated with both the primary RLC entity and secondary 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:

-
indicate the PDCP data volume to the MAC entity associated with the primary RLC entity;

-
indicate the PDCP data volume as 0 to the MAC entity associated with the secondary RLC entity.

-
else:

-
indicate the PDCP data volume to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity.
	End of 4th change


3 Conclusion
In this contribution, we discuss the PDCP specification for duplication and we have the following proposals 
Proposal 1: Create a new chapter for PDCP duplication in the PDCP specification. .
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