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1
Introduction
In RAN2#106 meeting RAN2 made the following agreements related to non-split bearer solution [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).
So dual active protocol stacks (DAPS) will be considered in the subsequent specification work. The next key step is to model the PDCP entity, the related issue of ROHC, security and reordering will be discussed in this paper.
2
Discussion
For PDCP modelling the following design can be considered.
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Figure 1 PDCP model
From UE point of view, after successful RACH procedure the protocol stack should work normally, and data transmission and reception can be performed in both legs. 
Issue 1: sequence numbering and routing

As a transmitter a common sequence numbering function is the first step of processing no matter this SDU will be sent to source or target eNB. And actually a routing function is needed here to decide which leg should be used. 
Proposal 1: as a transmitter a routing function is needed to decide which cell is the destination, and it is done after sequence numbering immediately.
Issue 2: ROHC
ROHC is used to compress the long IP, UDP, TCP headers in the transmitter, and decompress the headers in the receiver. At first the full header is delivered to the receiver to build the context of the header, i.e. IR packets, after several successful delivery it can move into higher compression level, e.g. FO or SO state. In FO state the transmitter only sends dynamic information of the header, and the static part is not sent because it doesn’t change. In SO state all dynamic fields need to be suppressed, and only very limited data is sent to receiver for higher compression rate. And this kind of high compression rate comes from the predictability of the data flow. So it implies that if uplink duplication is enabled, the ROHC function can work well as usual, and if uplink duplication is not supported and uplink data split is enabled, the compression rate of ROHC has to lower down.
Observation 1: if uplink duplication is not supported and uplink data split is enabled, the compression rate of ROHC has to lower down.
Issue 3: Security:
For security the same ciphering and integrity protection actions are performed as usual, and since there are separate security keys used for source and target cell respectively no key change is foreseen. 

Issue 4: routing and reordering:
When one PDCP only connects to one RLC entity, there is no application of routing in the transmitter side and the corresponding reordering in the receiver side. For eMBB solution although one PDCP entity connects to two RLC entities, the RLC entity and the PDCP function are linked one to one, so routing is still not needed. For the same reason the corresponding reordering function is also not needed, because the RLC AM/UM entity can guarantee the in-sequence delivery. Only in one case the routing and reordering function should work, that is PCell change when PScell is still active. For the simplicity it is best to first discuss handover without involvement of SeNB, so in PDCP entity the routing and reordering function are not needed if we don’t consider PCell change scenario.
Proposal 2: in PDCP entity the routing and reordering function are not needed if we don’t consider PCell change scenario.

4
Conclusions
This contribution has discussed PDCP modelling for DAPS, and we have the following observation and proposals:

Observation 1: if uplink duplication is not supported and uplink data split is enabled, the compression rate of ROHC has to lower down.
Proposal 1: as a transmitter a routing function is needed to decide which cell is the destination, and it is done after sequence numbering immediately.
Proposal 2: in PDCP entity the routing and reordering function are not needed if we don’t consider PCell change scenario.
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