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1 Introduction

In the development of standards it is important to agree early on suitable reference models that can be used in later stages of the standardization process. This document describes the user plane data flow through the RAN-related protocol stack and is meant as to be used in TR 25.813 ‎[1].

In section 2, a view of the Radio Interface Protocol Architecture is presented. Based upon this, in section 3 the user plane data flow through the protocol stack is described. That model is proposed to be included in ‎[1]. 
2 Radio Interface Protocol Architecture – User Plane
In the development of standards it is important to agree early on suitable reference models which can be used in later stages of the standardization process. This section provides a proposal for the user plane radio interface protocol architecture. 
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Figure 1: User Plane Protocol Architecture
Figure 1 shows the user plane part of the LTE radio interface protocol architecture. Obviously, the architecture is identical to the architecture described in ‎[2]. This is important since the migration from earlier releases should be as simple as possible. This minimizes the required standardization and overall development effort since UTRAN protocol specifications and deployed implementations can be re-used. Furthermore, this approach facilitates the provisioning of seamless handovers between UTRAN and E-UTRAN. 
In detail, as can be seen, radio bearers are mapped to PDCP entities, which perform optionally header compression for the incoming higher layer PDUs. The RLC layer provides sequence numbering and performs outer ARQ and ciphering. 

The MAC layer provides logical channels to the upper layer. The most important MAC functions are
·  multiplexing of logical channels into MAC-d flows,

· segmentation & concatenation of MAC-d PDUs into MAC-o PDUs,

· multiplexing of MAC-d PDUs from different MAC-d flows into the same MAC-o PDU,

· in-order delivery of MAC-d PDUs within a MAC-d flow,

· HARQ per UE operating on MAC-o PDUs, and

· uplink and downlink scheduling between the MAC-d flows.

Finally, the PHY layer provides different transport channels to the MAC layer.

3 User Plane Data Flow

This section describes in detail the user plane data flow assuming the protocol layers introduced in section ‎2. Figure 2 provides the corresponding illustration of the data flow.
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Figure 2: User Plane Data Flow
Higher Layer Packet Data Units (PDUs) enter the PDCP layer, which may perform header compression. The higher layer PDUs with potentially compressed header are then handed over to the RLC layer that adds the RLC header to each of these RLC SDUs. We propose a one to one mapping between PDCP PDUs and RLC PDUs ‎[3]. The RLC header information includes an RLC sequence number, which is used for Outer ARQ as well as for ciphering of the RLC SDU. 

The MAC-d entity performs multiplexing of logical channels of the same priority to MAC-d flows. The main motivation for the MAC-d multiplexing layer is that data with the same or similar Quality of Service requirements can be put into a single priority queue at the MAC-o layer. Since the number of priority queues has a direct impact on the complexity of scheduling decisions, it is advantageous to have a small number of priority queues.
As already proposed in ‎[3], segmentation and concatenation is performed at the MAC-o layer. Depending on the amount of scheduled resources, more or less bits are selected for the next transport block. The MAC-o header comprises the required information to reconstruct the segmented or concatenated MAC-d SDUs. The MAC-o PDU is the retransmission unit of the HARQ protocol. Transmission errors can be detected by means of a CRC attached to the transport block at the physical layer. In case of a transmission error, the receiver might request a retransmission.
The MAC-o layer ensures in-order delivery within a MAC-d flow by means of Transport Sequence Numbers (TSN). In addition - and opposed to the MAC-hs layer ‎[5] - the MAC-o layer supports the multiplexing of MAC-d SDUs from different MAC-d flows into the same MAC-o PDU. Therefore, a MAC-o PDU will include a TSN per group of MAC-d SDUs from the same MAC-d flow. More details are provided in ‎[4].

Finally, the physical layer provides different transport channels to the MAC layer.

It is proposed to include the relevant text and the Figure 2 into Section 5.3.4 of ‎[1].

4 Conclusions
The contribution presented a description of the LTE radio interface protocol architecture. Based on that user plane architecture, the data flow through the protocol layers was described. 
It is proposed to include the relevant text of section 3 in ‎[1], Section 5.3.4 Data Flows through Layer 2.
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