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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the RAN2 agreements, the PDCP duplication will be activated/deactivated via MAC CE. The PDCP duplication can be applied to DC split bearer and CA duplicate bearer. According to the RAN2 meeting agreements, the split bearer falls back to the legacy split bearer behavior while the PDCP duplication is deactivated. In this contribution, we discuss the detailed layer-2 behaviors regarding each entity of the bearer.
Discussion
1 
2 
Deactivation of PDCP duplication


Figure 1: Modelling of PDCP duplication deactivation
The following procedures are given for the UE internal procedures across the related layer-2 entities after the reception of PDCP deactivation command. The modeling diagram of the PDCP duplication deactivation is illustrated in Figure 1.
	· MAC receives a deactivation command of PDCP duplication.
· MAC indicates the deactivation of the PDCP duplication to the corresponding PDCP entity.
· MAC request the reestablishment of the extra RLC entity used for duplicate packet transmission.
· According to the deactivation indication from MAC, PDCP entity stops PDCP duplication procedure by removing the duplicated PDCP PDU. (Details regarding the PDCP data volume indication can be found in our paper [1].)
· According to the MAC request, the extra RLC entity used only for duplicate packet transmission is reestablished.



Regarding the duplicated packets remaining in the layer-2 entities, to save the transmission resources, we think the duplicated packet should be removed from the layer-2 buffer across all entities. For the PDCP entity, the PDCP can remove one copy of the duplicated packets regardless whether the packets have been submitted to the lower layer or not.
Proposal 1: Upon PDCP duplication deactivation, the PDCP removes one copy of the duplicate packets buffered in PDCP.

For the two RLC entities, the extra RLC entity used only for the duplicated packet transmission needs to remove the buffered data as well, so as to save the uplink resource for the duplicated packet transmission. One simple way is to re-establish the corresponding RLC entity.
Proposal 2: Upon PDCP duplication deactivation, the extra RLC entity used only for duplicate packet transmission is re-established.
The text proposal for both PDCP and RLC specifications can be found in the Annex.
Proposal 3: To capture the text proposals of Annex A (for 38.323) and Annex B (for 38.322) in the specification.
Conclusion
According to the discussion given above, we have the following observations and proposals:
Proposal 1: Upon PDCP duplication deactivation, the PDCP removes one copy of the duplicate packets buffered in PDCP.
Proposal 2: Upon PDCP duplication deactivation, the extra RLC entity used only for duplicate packet transmission is re-established.
Proposal 3: To capture the text proposals of Annex A (for 38.323) and Annex B (for 38.322) in the specification.
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Annex A (for 38.323)
[bookmark: _Toc500837802]5.2.1	Transmit operation
At reception of a PDCP SDU from upper layers, the transmitting PDCP entity shall:
-	start the discardTimer associated with this PDCP SDU (if configured);
For a PDCP SDU received from upper layers, the transmitting PDCP entity shall:
-	associate the COUNT value corresponding to TX_NEXT to this PDCP SDU;
NOTE:	Associating more than half of the PDCP SN space of contiguous PDCP SDUs with PDCP SNs, when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem. How to prevent HFN desynchronization problem is left up to UE implementation.
-	perform header compression of the PDCP SDU as specified in the subclause 5.7.4;
-	perform integrity protection, and ciphering using the TX_NEXT as specified in the subclause 5.9 and 5.8, respectively;
-	set the PDCP SN of the PDCP Data PDU to TX_NEXT modulo 2[pdcp-SN-Size];
-	increment TX_NEXT by one;
-	submit the resulting PDCP Data PDU to lower layer as specified below.
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 pdcpDuplication is configured and deactivated as indicated by the lower layer:
-	discard one copy of the PDCP Data PDU which has been duplicated and stored in the PDCP 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.
NOTE: 	If the transmitting PDCP entity is associated with two RLC entities, the UE should minimize the amount of PDCP PDUs submitted to lower layers before receiving request from lower layers and minimize the PDCP SN gap between PDCP PDUs submitted to two associated RLC entities to minimize PDCP reordering delay in the receiving PDCP entity.

Annex B (for 38.322)
[bookmark: _Toc498091509][bookmark: _Toc500693606]5.1.2	RLC entity re-establishment
When upper layers or lower layers request an RLC entity re-establishment, the UE shall:
-	discard all RLC SDUs, RLC SDU segments, and RLC PDUs, if any;
-	stop and reset all timers;
-	reset all state variables to their initial values.
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