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1.
Introduction
PDCP structure has been discussed for long time, and now it seems to have not much contention [1]. But the actual traffic path in PDCP layer is not much discussed before, which makes it difficult to understand the operation of PDCP functional blocks. In this paper, we show our view on the PDCP structure and the related traffic path.

2.
PDCP Structure and Traffic Path
2.1 PDCP structure
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[Fig.1]  Assumed PDCP structure

Fig.1 shows our view on the PDCP structure. Here, we assume that there is a 1 bit indicator, e.g. D/C field, in the PDCP header indicating whether the PDCP PDU is Data or Control PDU. Also, we assume that standalone ROHC feedback is handled as one type of PDCP Control PDU, which results that there is a ‘Control PDU Type’ field in the PDCP Control PDU.
Compared to the structure in [1], the difference is ‘PDCP Control Unit’. It is a functional block similar to ‘RLC Control Unit’ of AM RLC in UMTS, and manages control information including PDCP status report and standalone ROHC feedback, and other PDCP control information if available. It is drawn here to help the better understanding of PDCP operation, and does not restrict any implementation.
2.2 Traffic Path in PDCP Layer
Since multiple traffic types are handled by PDCP, it would be beneficial to classify the traffic types and their logical paths. The following figure shows various traffic paths depending on the traffic types.
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[Fig.2]  Traffic Path in PDCP
2.2.1 Upper layer packet
Upper layer packet includes both U-plane and C-plane packets. In the transmitting side, they are first stored in the transmission buffer where the PDCP SNs are associated. After that, U-plane packets are delivered to header compression protocol, and then delivered to Security block for ciphering. The C-plane packets bypass the header compression, but are delivered directly to Security block for both ciphering and integrity protection. As a final step, PDCP header containing PDCP SN and D/C field is attached to each header compressed and/or security processed packet to generate a PDCP Data PDU. Thus, the logical path of upper layer packet in the transmitting side is Path#1 in Fig.2.
The reception path of a PDCP Data PDU is Path#8, which is in reverse order of the transmitting side. First, the PDCP header of the PDCP Data PDU is removed, and then the header removed packet is delivered to Security block for de-ciphering and/or integrity check. Header decompression is only applied for U-plane packet, and the header decompressed and/or security checked packet is either stored in the reception buffer or delivered to upper layer.
2.2.2 PDCP Status Report
Though not agreed yet, it is envisaged that a PDCP status report is used at least for handover case. The status report contains the status of the reception buffer, which means that the status information is coming from the reception buffer. In the transmitting side, the PDCP Control Unit constructs a status report using reception buffer status information, and then transmits it to lower layer by attaching relevant PDCP header, e.g. D/C field and Control PDU Type. Therefore, the logical path corresponds to Path#2.
Path#5 illustrates the reception path of the PDCP status report. When it is received, PDCP first removes PDCP header and delivers it to PDCP Control Unit for Control PDU Type identification. Then, the PDCP controls transmission buffer by using the received status information.
2.2.3 ROHC feedback
In O- or R- mode, ROHC decompressor generates ROHC feedback. The generated ROHC feedback is transferred to ROHC compressor, and it is transmitted alone (standalone) or together with compressed packet (piggybacking). 
In the transmitting side, the piggybacked feedback packet goes through the same path as U-plane upper layer packet, i.e. ‘ciphering’ and ‘header addition’. In the receiving side, the piggybacked ROHC feedback is received together with U-plane upper layer packet. Thus, it is delivered to ROHC decompressor after deciphering. Then, the decompressor forwards the feedback information to the compressor in order for the compressor to perform header compression accordingly. Therefore, the logical path of piggybacked ROHC feedback is Path#3 for transmission and Path#7 for reception.
How to handle the standalone ROHC feedback is not decided yet. But our assumption is to handle the standalone ROHC feedback as one type of PDCP Control PDU. With this assumption, in the transmitting side, the standalone ROHC feedback is delivered to PDCP Control Unit for Control PDU Type indication, and then transmitted to lower layer after PDCP header attachment. Upon reception of the PDCP Control PDU, PDCP removes PDCP header from the PDCP Control PDU and delivers it to PDCP Control Unit. After identification of standalone ROHC feedback, the PDCP Control Unit delivers the ROHC feedback to the ROHC decompressor, and the decompressor forwards the received feedback information to the compressor. Path#3 and Path#6 are transmission and reception path of standalone ROHC feedback, respectively.
3.
Proposal
In this paper, we have illustrated traffic path in PDCP layer with several assumptions. To confirm our understanding, it is asked for RAN2 group to verify our assumptions listed below.
· PDCP has two types of PDU, i.e. Data PDU and Control PDU.
· D/C field is used to identify whether the PDU is Data or Control PDU.
· Status Report is used at least for handover.
· Status Report contains status information of reception buffer after Header Decompression.
· Status Report controls transmission buffer before Header Compression.
· Status Report is included in PDCP Control PDU.
· Standalone ROHC feedback is transmitted as one type of PDCP Control PDU.
· Control PDU Type field is used to identify whether the Control PDU includes Status Report or standalone ROHC feedback, or other control information.
4.
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