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1 Introduction

At the last 3GPP RAN2#50 meeting in Sophia Antipolis, general decisions on the E-MAC architecture were made. This document presents a detailed proposal of the MAC architecture for E-UTRAN.

2 Discussion

2.1 Downlink

E-MAC architecture of E-UTRAN (transmitting side)

There is only one E-MAC entity per cell, which is responsible for the dynamic scheduling of user data and the transmission of common channels. This decision was made at the last RAN2 meeting since no dedicated channels exist in E-UTRAN.  Figure 1 shows the proposed E-MAC architecture of E-UTRAN side (transmitting side). The functional blocks will be explained in more detail in the following. 

“E-MAC Controller + Packet Scheduler” provides methods for the control of each E-MAC functional entity as well as L2 scheduling functionality. The control functions include for example mapping between logical channels and transport channel, generation of MAC control signaling and configuration management. Furthermore the transmission of HARQ/ARQ feedback messages is handled by this functional entity. “E-MAC Controller + Packet Scheduler” operates based on control signaling received from physical layer as well as from higher layer, e.g. RRC. The Transmission Controller handles the transmission of common channels and E-UTRA MBMS channels. The generation of Transport Blocks as well as the transmission timing is for example controlled by this functional entity.  

E-MAC receives SDUs, e.g. IP packets, from upper layer via logical channels, each logical channel being uniquely identified by a identifier. A set of logical channel attributes is associated to each logical channel, such as priority as well as other QoS related information. Based on these parameters mapping between logical channel and priority queues and dynamic scheduling of the data flows is done at E-MAC. Logical channels with the same transmission priority and QoS parameters such as data transfer mode are for example multiplexed into one priority queue.. A Transport Block should only contain data of one priority queue. The mapping between logical channel and the corresponding priority queue is for example configured by RRC.   

The Priority handling function manages physical channel resources between data flows of one UE and between UEs according to their priority. Packet scheduler is in control of this function.   

Segmentation and Concatenation of IP packets stored in the priority queues is done based on the selected transport block size by the scheduler. Padding should be avoided as much as possible when constructing Transport Blocks. The transmission of MAC control signaling within a Transport Block should be also considered when performing segmentation and concatenation of SDUs. Scheduler determines the Transport Block size considering reported channel quality, scheduling related control information received from UEs and QoS attributes of the scheduled data flows. 

The Transport Block generation function appends the necessary header information to the payload received from segmentation/concatenation function. Depending on the data transfer mode the transmitted but not yet acknowledged Transport Blocks are stored in the outer ARQ retransmissions buffer, e.g. for AM mode. The outer ARQ retransmissions are controlled by the “E-MAC Controller + PS scheduler” entity based on received ARQ feedback from the UE.     
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Figure 1: E-MAC architecture of E-UTRAN (transmitting side)

The corresponding receiving side E-MAC architecture of UE is shown in figure 2. 
Correctly received Transport Blocks on the DL-SCH are stored in the corresponding reordering buffer in order to provide in-sequence delivery to higher layer. Reordering is done per priority queue.  Transport Block loss detection functionality is provided for example based on a simple receiving sliding window mechanism. The detection of a lost transport block may for example trigger the transmission of a retransmission request of Outer ARQ for AM data transmission mode.  The Transport Block Disassembly functional entity removes the header  from the reordered transport blocks. Finally IP packets are reassembled based on the header information and delivered to the corresponding logical channels.
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Figure 2: E-MAC architecture of UE (receiving side)

2.2 Uplink 

E-MAC architecture of UE (transmitting side) 

Figure 3 illustrates the E-MAC architecture on UE side (transmitting side). The main functionality for logical channels mapped to UL-SCH is the same as shown in figure 1 for E-UTRAN side. The mapping of data on the RACH channel will be in the following explained in more detail. A Transmission Controller manages the RACH access, e.g. generation of a Transport Block, Access Service class selection. It’s proposed, that only L2 UL resource request is mapped to the RACH, e.g. transmission of scheduling information. Transmission of higher layer data on RACH should be avoided as discussed in [1]. The need for a CCCH, when UE has not been allocated a cell-specific identifier (C-RNTI), should be further discussed.     
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Figure 3: E-MAC architecture overview of UE (transmitting side)

The corresponding E-MAC architecture for the receiving side is shown in figure 4.
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Figure 4: E-MAC architecture of E-UTRAN (receiving side)

3 Conclusion 

This documents discusses a simple, efficient and robust E-MAC architecture meeting the E-UTRAN requirements. The proposed architecture supports efficient segmentation and concatenation functionality based on available physical channel resources and scheduling decision. Furthermore a fast and simple retransmission mechanism for HARQ protocol error recovery (outer ARQ) is provided in Node B.

It’s proposed to capture the proposed E-MAC architecture in TS25.813. 
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