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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#106 meeting, agreements on whether to support single or dual active protocol stack(s) were achieved [1]:
Agreements

1	We will not specify single active protocol stack solution (option 0/1/2)

2	We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized and UE capabilities are exceeded (we may leave this up to UE implementation).

According to the agreements, it can be seen that dual active protocol stacks (DAPS) solution is adopted. In this document, we further discuss the possible impacts on PDCP functions introduced by DAPS. 
Discussion
For DAPS, the UE will simultaneous transmits/receives data with the source and target before the release of the source, which changes the ways of how to handle the data to/from source and target at PDCP, for example, ciphering, header compression and reordering procedure.
(De-)Ciphering and header (de-)compression
For DL, the UE shall perform the deciphering for the DL PDCP PDUs. In RAN2#105 meeting [3], it has been agreed that:
3	Agree the following common aspects for “non-split bearer” solution candidate:
…
b.	RoHC and remaining PDCP functions (e.g. ciphering, PDCP PDU creation) are executed separately at each network node
…
d.	In case of two active protocol stacks, a separate security key is used for each of the protocol stacks.
According to the agreements, it can be seen that both ROHC and ciphering is executed separately at source eNB and target eNB. Furthermore, the key which is one of the inputs of ciphering function [2] is also separately assigned by source eNB and target eNB. Then, it is straightforward that, ROHC for DL, i.e. header decompression and deciphering function are performed individually at the UE side for DAPS.
For UL, it has been agreed in RAN2#106 meeting that [1]
Agreements

1 Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 
	2	UL PUSCH switches from source to target after reception of the first UL grant from the target eNB
Simultaneous UL PUSCH transmission is not supported in DAPS, then there is no ciphering issue for DAPS. Then, it is proposed that:
[bookmark: _Toc15386044]Proposal 1: RAN2 to agree that ROHC for DL and deciphering function are executed separately for source eNB and target eNB.
PDCP Reordering
It has been agreed that in RAN2#105 meeting that [3]:
3	Agree the following common aspects for “non-split bearer” solution candidate:
a.	PDCP SN assignment (for DL) is done at source eNB. PDCP SDUs and the SN assigned to each SDU are then forwarded to target eNB. Details of how SN information is transferred is FFS.
It shows that for DL, the SN is assigned by source eNB, and some PDUs may be transmitted by source and some PDUs, e.g. with no ACK from UE may be delivered to target for retranmission. When the UE receives the PDCP PDUs, reordering is needed to make sure the packets are delivered to the upper layer in order. There are two options handling PDCP reordering.
· Option 1: Separate PDCP reordering for the source eNB and target eNB: separate reordering windows
· Option 2: Joint PDCP reordering: single reordering window
In option 1, the UE maintains two individual reordering windows for the PDCP PDUs received from source eNB and target eNB. Since the SN is split between source and target eNB, the boundaries of the reception window vary during the data transmission. In order to keep track of the window boundary, the UE needs network notification of the SN assignment. This will inevitably introduce complexity to the UE behavior.

 
Figure 1 Example of handling the separate reordering window for DAPS
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]On the other hand, if reordering function is used, the UE maintains t-reordering for the PDCP entity. If there are two individual PDCP reordering windows, the gaps of the two reordering window are different due to the irregular lost PDCP PDU from source eNB and target eNB. Hence, the t-reordering should be maintained separately to ensure reordering function, which also brings unnecessary modification of the UE.  
Compared with the marginal benefits, the complexity is indispensable. It is not worthwhile to introduce separate PDCP reordering window.
[bookmark: _Toc15386045]Proposal 2: RAN2 to agree single PDCP reordering window is used for DAPS.
Conclusion
This contribution discusses the DAPS impacts on PDCP. And it is proposed that:
Proposal 1: RAN2 to agree that ROHC for DL and deciphering function are executed separately for source eNB and target eNB.
Proposal 2: RAN2 to agree single PDCP reordering window is used for DAPS.
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