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1
Introduction
At RAN WG2 meeting #56, some basis for the PDCP header structure were agreed and captured in the Stage 2 [1]: PDCP PDU and PDCP header are octet-aligned, and PDCP header can be either 1 or 2 bytes long. The purpose of this contribution is to list the header fields required for peer-to-peer communication at PDCP.
2
PDCP Headers
Peer-to-peer communication between PDCP layers is executed with the exchange of PDCP PDUs and is supported by PDCP headers. PDCP headers convey pieces of information that are needed for the receiver to process incoming PDUs. In the following, possible header elements for peer-to-peer communication are analyzed.

2.1.2
Header Type
SAE Bearer Control manages the configuration of the PDCP-u entity of each SAE Bearer in UPE and UE, including which PDCP header to be used (one or two bytes). Thus, the size of the header is implicitely given by the bearer configuration and there is no need for a peer-to-peer communication header element for distinguishing the two.

NOTE: 
The SAE Bearer Control entity in MME configures the PDCP-u in UPE with GTP-c protocol messages over the S10 interface and the PDCP-u in UE with NAS signaling. 
Proposal One: no header field for PDCP header type.
2.1.2
Header Compression
Similarly as for the header type, the usage of header compression (ROHC) is implicitely given by the bearer configuration and there is no need for a peer-to-peer communication header element for addressing ROHC usage.
Proposal Two: no header field for ROHC usage.

2.1.3
SDF Identification
Packet Filter in the UE (ULPF) and in the aGW (DLPF) may bind several Service Data Flows (SDFs) to the same SAE bearer [2].  As each SDF is compressed individually, peer-to-peer communication header element for identifying separate SDFs is needed for header decompression purposes. The Context Identifier (CID) in the ROCH protocol header is proposed to be used for SDF identification. It is assumed that the CID field of the ROCH header is not placed in the PDCP PDU headers, but is included in the ROCH header inside the PDCP PDU payload.

NOTE:
SDF identification is not needed for the SAE Bearers where header compression is not applied. Only where header compression (ROCH) is applied, the Context Identifier (CID) in the ROCH protocol header is used for SDF identification.
Proposal Two: no header field for SDF identification.

2.1.4
Sequence Number

Sequence Number needs to be delivered in the PDCP PDU header for providing input to the deciphering algorithm at the receiving end and for out-of-sequence packet management purposes or even duplication avoidance [3]. 

Two possible lengths for the sequence number were discussed [4]:

-
Long SN to satisfy the strictest requirements, which come from TCP applications and UDP streaming applications;

-
Short SN for other cases with more relaxed requirements like VoIP and NAS signalling.

In terms of number of bits, the requirements are:

-
Long SN ≤ 16 bits in order to fit in the 2 bytes header;
-
Long SN ≥ 11 bits to avoid HFN mismatch at bulk discard for TCP traffic and UDP streaming services [4];

-
Short SN ≤ 8 bits to fit in the 1 byte header.

For both, we propose to use what is available in the PDCP header: 16 bits when the 2 bytes header is used, 8 bits when 1 byte header is used. In terms of SN requirements for VoIP, a PDCP in the aGW is comparable to an RLC UM in the RNC. Since 7 bits SN is used in RLC UM, 8 bits SN should be more than enough as a short SN for PDCP.
NOTE: 
introducing an even shorter SN for NAS signalling [4] is would not bring any benefit due octet-alignment.
Proposal 3: 16 bits for Long SN and 8 bits for Short SN.
4
Conclusion
A simple PDCP header structure was proposed consisting of a SN only : 16 bits or 8 bits.
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