[bookmark: _Ref452454252]3GPP TSG-RAN WG2 NR Adhoc	R2-1700066
Spokane, USA, 17 - 19 January 2017	R2-167665


Agenda item:	3.2.1.5
Source:	Nokia, Alcatel-Lucent Shanghai Bell
Title:	Packet Data Convergence Sublayer for NR
WID/SID:	FS_ NR_newRAT - Release 14
Document for:	Discussion and Decision
1	Introduction
RAN2 has made progress on Layer 2 definition for NR. But for PDCP, there are still some open points that this document tries to address. The QoS handling is not covered here, but in another document [1].
2	NR-PDCP Architecture and functions
The PDCP sub layer is divided into two parts. The first one is dedicated to QoS Handling as described in [1], the second part is dedicated to the handling of DRBs. We think that each Data Radio Bearer is handled separately in a NR-PDCP sub-entity in a similar way as in LTE. The allocation of SN is done at this level, as in LTE.
Proposal 1: Sequence number is allocated in PDCP at DRB level.


[bookmark: _Ref449600685]Figure 1: Handling of DRB, network side



[bookmark: _Ref455407423]Figure 2: Handling of DRB, UE side
Figure 1 and Figure 2 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 2: 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 gave a more detailed description of it in [2]. 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 anchored in PDCP sub layer. We think that the same approach should be taken in NR. 
Proposal 3: Higher layer multi-connectivity is anchored in NR-PDCP.
Figure 3 illustrates the routing and / or duplication function that is added in NR-PDCP to support split bearers for Dual Connectivity. 


[bookmark: _Ref449601265]Figure 3: 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 [3]. We think that there is no reason to restrict it for NR and thus, we have the following proposal:
Proposal 4: Higher layer multi-connectivity for NR shall support both UM and AM traffic.
Some contributions were proposed to support this for PDCP in the context of LTE [4].
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: Sequence number is allocated at DRB level.
Proposal 2: Ciphering, integrity protection, header compression, reordering is performed per DRB.
Proposal 3: Higher layer multi-connectivity is anchored in NR-PDCP
Proposal 4: 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.
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Text Proposal 
[bookmark: _Toc460841953][bookmark: _Toc468726957]5.4.4	PDCP Sublayer
For the user plane, the PDCP sublayer is split into two parts:
· The first part allocates the PDUs to different DRB, according to the QoS information associated with the PDU;
· [bookmark: _GoBack]The second part handles the user plane aspects of the DRB, including the following functions:
The main services and functions of the PDCP sublayer for the user plane include:
-	Sequence Numbering;
-	Header compression and decompression: ROHC only;
-	Transfer of user data;
-	Reordering and duplicate detection (if in order delivery to layers above PDCP is required);
-	PDCP PDU routing (in case of split bearers);
-	Retransmission of PDCP SDUs [FFS: when to perform retransmission];
-	Ciphering and deciphering [FFS: integrity protection];
-	PDCP SDU discard.
NOTE:	NR specification should not prohibit out-of-order deciphering of PDCP PDUs.
The main services and functions of the PDCP sublayer for the control plane include:
-	Ciphering, deciphering and Integrity Protection;
-	Transfer of control plane data.
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