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1 Introduction
In this paper we discuss a proposed LTE MAC architecture and outline a proposal for a user plane data flow. It would be beneficial to agree on a working assumption for the user plane data flow in order to simplify discussions around the detailed solutions for LTE MAC and corresponding user plane functions.

2 Discussion
For LTE we foresee a MAC and multiplexing structure as shown in Figure 1. More details about the proposed MAC structure can be found in [1]. In this contribution the LTE MAC entity in Node B is referred to MAC-o. As agreed in RAN2 multiplexing of logical channels on the same HARQ process shall be possible. The QoS handling of the multiplexed logical channels is FFS, and a rule needs to be specified how the QoS of the multiplexed logical channels shall be derived from the QoS of the individual logical channels similar to the rule defined for E-DCH. If the logical channels have large differences in QoS requirements it may be desirable to prohibit certain logical channels to be multiplexed in the same TTI (FFS).
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Figure 1 Foreseen MAC structure in Node B
Packets that enter the MAC-o entity are placed in packet management queues according to the radio bearer they belong to. The number of packet management queues has a large impact on the scheduling complexity. It is therefore beneficial if multiple logical channels (radio bearers) with similar QoS requirements are possible to handle in the same packet management queue. This can be an implementation choice and may not be visible in the MAC model, but the specifications shall not rule out this possibility.
3 User Plane Data Flow

This section describes in detail the user plane data flow assuming  a MAC structure similar to the one introduced in section 2. The proposed data flow is illustrated in Figure 2.
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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 security layer that adds a header without performing any segmentation or concatenation. The header information in the security layer consists of a sequence number which is used for ciphering. 

To simplify the specifications we here separate between MAC-os PDUs and MAC-o PDUs similar to MAC-e/es PDUs for E-DCH. Each PDU received from the security layer forms a MAC-os SDU. Segmentation and concatenation is performed at MAC-os and a MAC-os PDU is formed by segmenting and/or concatenating MAC-os SDUs from one radio bearer and adding a MAC-os header. A MAC-o PDU is formed by multiplexing MAC-os PDUs from different radio bearers (when applicable) and adding a MAC-o header.
Depending on the amount of scheduled resources, more or less bits are selected for each transport block. The scheduling decision affects the concatenation, segmentation and multiplexing in MAC-o/os. 
Reordering is proposed to be performed per radio bearer (logical channel) by means of Transmission Sequence Numbers (TSN). In contrast to current MAC-hs, MAC-o supports the multiplexing of MAC SDUs from different radio bearers into the same MAC-o PDU. Therefore, a MAC-o PDU will include a TSN per group of MAC SDUs from the same radio bearer (i.e. for each MAC-os PDU).

Some options exist regarding the retransmission unit of the ARQ protocol, see [2]. 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.
Finally, the physical layer provides different transport channels to the MAC layer.

4 Conclusions
The multiplexing and user plane data flow for LTE has been discussed in this paper. If agreed it is proposed to capture the figure and descriptive text from Section 3 into 25.813 and make this text the new Section 5.3.4 in the TR (a currently empty section on data flows through Layer 2).
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