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1	Introduction
In the context of New Radio, some improvement of the Layer 2 for the User Plane can be achieved. One of the area is the PDCP sublayer. In this contribution we present some basic requirements and principles that should apply to this sublayer. It was also agreed during TSG RAN WG2 meeting #94 that the "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
2	NR-PDCP Architecture and functions
2.1	QoS Architecture
In order to allow the QoS framework envisioned by SA2, NR-PDCP would not only replace PDCP for the L2 handling but would also be in charge of some QoS tasks as described below. The focus in this contribution is on the User Plane data handling, the Control Plane part, signalling and configuration is not covered.
2.2	NR-PDCP Role
The assumption is that the CN will deliver to RAN a set of PDU Sessions. Within each PDU Session, different sub flows are present, each one with possible different QoS characteristics. The RAN receives PDUs from Core Network with FII (Flow Identification Indicator) attached to them. The FII marking gives an indication on how to treat the PDU from QoS point of view. Some further information could be added inside the Radio Access Network (for example by the Content requirement Awareness Functions (CAF)).
The different sub flows with different QoS characteristics in the PDU session needs to be allocated to different DRB so that they can be differentiated from QoS point of view. We propose that this task is performed by NR-PDCP.
Figure 1 shows the internal split of NR-PDCP sublayer and its functions:
· The first function of NR-PDCP is to allocate the PDUs from PDU session to different DRB, according to the QoS information associated with the PDU.
· The second function is to handle the DRB. 
The PDU are then delivered to lower layer (RLC) in RLC Queues [1]. As one NR-PDCP entity is in charge of a PDU Session, there could be several NR-PDCP entity in a gNB.
In UL, the UE will need to allocate the data flow from NAS to the DRBs based on information linked to the PDU or other schemes like reflective QoS. This task is already done in the UE in LTE with the use of TFT [2].
NOTE:	whether the UE needs to be aware of PDU sessions is currently FFS.



[bookmark: _Ref449600500]Figure 1: NR-PDCP internal architecture
Proposal 1: NR-PDCP sub layer allocates incoming PDUs to DRBs, based on information associated with the PDUs.
Each Data Radio Bearer is then handled separately in a NR-PDCP entity in a similar way as in LTE. The allocation of SN will be done at this level, so that different QoS can be handled within a PDU Session. Indeed, the SN allocation imply that all the PDU with the same numbering scheme will be delivered in order or at least within a SN window, preventing any QoS differentiation.
Proposal 2: Sequence number is allocated at DRB level.


[bookmark: _Ref449600685]Figure 2: Handling of DRB, network side



[bookmark: _Ref455407423]Figure 3: Handling of DRB, UE side
Figure 2 and Figure 3 show more details about the functions of NR-PDCP for DRB. It includes the functions that were performed for a Radio Bearer in LTE:
-	Ciphering;
-	Integrity protection;
-	Header compression;
-	Reordering.
Proposal 3: Ciphering, integrity protection, header compression, reordering is performed per DRB.
3	Higher layer multi-connectivity
LTE supports Dual Connectivity, it is natural that NR supports the corresponding feature as well. We give a more detailed description of it in [3]. Note that the proposed architecture for NR-PDCP does not preclude any lower layer architecture (RLC, MAC etc.). In LTE, split bearer for dual connectivity is based on PDCP. We think that the same approach should be taken in NR. 
Proposal 4: Higher layer multi-connectivity is based on NR-PDCP
Figure 5 illustrates the routing and / or duplication function that is added in NR-PDCP in order to support split bearers for Dual Connectivity. 


[bookmark: _Ref449601265]Figure 5: NR-PDCP based Dual Connectivity
The routing and / or duplication function, located in DRB handling part of NR-PDCP sublayer. This function is responsible of routeing the NR-PDCP PDU of a split bearer to the correct RLC queue. It may also duplicate the packets if configured.
In the previous generation (LTE) Dual Connectivity was limited to AM mode [4]. We think that there is no reason to restrict it for NR and thus, we have the following proposal:
Proposal 5: Higher layer multi-connectivity for NR shall support both UM and AM traffic.
Some contribution were proposed to support this for PDCP in the context of LTE [5].
4	Conclusion
In this contribution, we have proposed a structure of NR-PDCP layer that would support some principles that will be introduced in NR.
Proposal 1: NR-PDCP sub layer can allocate the data flow from NAS to Data Radio Bearers, based on information associated with the PDUs.
Proposal 2: Sequence number is allocated at DRB level.
Proposal 3: Ciphering, integrity protection, header compression, reordering is performed per DRB.
Proposal 4: Higher layer multi-connectivity is based on NR-PDCP.
Proposal 5: Higher layer multi-connectivity for NR shall support both UM and AM traffic.
We also propose a text for the technical report TR 38.804 [5].
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Text Proposal 
[bookmark: _Toc460841953]5.4.3	PDCP Sublayer
The PDCP sublayer is split into two parts:
· The first function of NR-PDCP is to allocate the PDUs from PDU sessions to different DRB, according to the QoS information associated with the PDU.
· The second function is to handle the user plane aspects of the DRB. This includes the following functions:
-	Ciphering;
-	Integrity protection;
-	Header compression;
-	Reordering.
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