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Introduction
During the SI period, the following agreement regarding to PDCP is reached:
Agreements
1: PDCP and RLC layers have separate PDCP SN and RLC SN.
In this contribution, we will discuss the details of PDCP PDU format. And our proposals are given.
Discussion
NR PDCP PDU format design has a basic principle that PDCP PDU and PDCP PDU header should be byte-aligned (i.e. multiple of 8 bits) in length, which is beneficial for easy processing.
Proposal 1: NR PDCP PDU and NR PDCP PDU header should be byte-aligned.
From the perspective of data type, there are two categories of PDCP PDU, i.e. control plane PDCP PDU and user plane PDCP PDU. For control plane PDCP PDU, the biggest difference from user plane PDCP PDU is that there is not D/C field in the header because control plane does not need either ROHC feedback or status report.  Furthermore, integrity protection function is needed for control plane data but optional for user plane data, e.g. only activation integrity protection in RN case for the Un DRB carrying UE SRBs.
Proposal 2: NR PDCP should design separate PDCP PDU formats for control plane and user plane.
In the following subsections, we will discuss the detailed NR PDCP PDU formats.
Control Plane data PDU format
For control plane PDCP PDU, there is only one type, i.e. control plane data PDU. And this PDU format will include three types of information:
1) SN field – at most 1 byte
For control plane data, SN field is needed for security processing and potential in-sequence delivery. However the amount of control plane data is very small and sparse. Hence the length of SN does not need to be a long value. In LTE, that length is 5 bits. This 5-bits SN can also be applied in NR.
2) Data field: 1-N bytes
Data part will be decided by the size of signaling and have various length.
3) MAC-I field - 4 bytes or other
MAC-I field is the need from integrity protection function. In LTE, the length of MAC-I field is 4 bytes. It is decided by SA3 whether NR integrity protection mechanism will reuse that of LTE or have new design. Hence the length of MAC-I is decided by SA3 agreements.


Figure 1 An example of PDCP data PDU for SRBs
Proposal 3: NR control plane PDCP data PDU should only have one format and include SN, data and MAC-I fields.
User Plane PDU format
For user plane, there are two sub-categories of PDU formats, i.e. user plane PDCP data PDU and PDCP control PDU.
· User plane PDCP data PDU
For user plane PDCP data PDU, the following 3 fields are needed and mandatory:
1) D/C field – 1bit
This D/C field is only 1 bit to indicate whether this PDU is a data PDU or a control PDU. For user plane, ROHC feedback may be needed for both UM and AM when ROHC profile is activated and supports feedback. Furthermore AM also needs status report mechanism to synchronize the receiving status between the transmitter and the receiver. 
2) SN field – multiple size
For user plane data, SN field is needed for the purpose of security processing, window update mechanism and in-sequence delivery. The length of SN field is decided by transport mode (i.e. UM or AM), data rate and window update operation. Accurate calculation of SN size will wait for RAN1 progress about transport block size and TTI design. From the perspective of byte alignment, 7 bits, 15 bits and even 23 bits SN size may be considered. In order to simplify the specification and implementation, the options of SN length should be as little as possible.
3) Data field : 1-N bytes
Data part will be decided by the size of data and have various length.


Figure 2 Examples of PDCP data PDU for DRBs
According to PDCP enhancements discussion, some additional new fields will not be ruled out in this stage. 
Proposal 4: NR user plane PDCP PDU should define separate PDU format for data PDU and control PDU.
Proposal 5: NR user plane PDCP data PDU should at least include 1 bit D/C field, SN field and data field.
Proposal 6: The options of SN length of user plane PDCP data PDU should be as little as possible.

· PDCP control PDU
There are two types of PDCP control PDU, i.e. ROHC feedback and status report. For these two types of PDCP control PDU, their PDU formats at least include:
1) D/C field – 1 bit
This D/C field is only 1 bit to indicate this is a control PDU.
2) PDU type – 3 bits or other
This PDU type field is used to indicate which PDU type this is, e.g. ROHC feedback or status report. In LTE, PDU type field is 3 bits long, which can at most distinguish 8 types of control PDU.
3) Payload : 1-N bytes
ROHC feedback is out of 3GPP range, which can just be considered as a byte-alignment payload. PDCP status report format will be defined by PDCP specification. Status report will include some ACK information and NACK information of PDCP data PDU. In LTE, status report consists of FMS and bitmap fields. FMS is the SN of first missing packet and bitmap is a bit string that indicates the receiving state of each PDU after FMS PDU, e.g. bit 0 means missing and bit 1 means successful reception.
[bookmark: _GoBack]Proposal 7: NR PDCP control PDU should at least include 1 bit D/C field, PDU type field and payload field.
Conclusion
Based on the analysis in section 2, these are proposed:
Proposal 1: NR PDCP PDU and NR PDCP PDU header should be byte-aligned.
Proposal 2: NR PDCP should design separate PDCP PDU formats for control plane and user plane.
Proposal 3: NR control plane PDCP data PDU should only have one format and include SN, data and MAC-I fields.
Proposal 4: NR user plane PDCP PDU should define separate PDU format for data PDU and control PDU.
Proposal 5: NR user plane PDCP data PDU should at least include 1 bit D/C field, SN field and data field.
Proposal 6: The options of SN length of user plane PDCP data PDU should be as little as possible.
Proposal 7: NR PDCP control PDU should at least include 1 bit D/C field, PDU type field and payload field.
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