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Introduction

As discussed in the previous meetings about LTE, first views on the functions and architecture of the MAC layer have been exchanged between different companies. Also the views for simplifying and optimizing the architecture have been agreed. In this contribution, we will show our proposals for the MAC architecture in LTE. 
2
Discussion
2.1 Simplified MAC entities 
The current Rel-6 MAC layer consists of a number of MAC entities, such as MAC-e/es/m/hs/d and so on, which are designed to handle different logical/transport channels. These entities have been added to the system incrementally to support new packet-oriented features such as HSDPA (MAC-hs) and E-DCH (MAC-e) on top of older features such as DCH (MAC-d). However, the large number of entities involved in the MAC protocol has resulted in a complex system. It is likely that, the number of transport channels will be reduced in LTE, as a consequence, an immediate simplification can be considered by integrating or merging the different MAC entities, and by removing unnecessary legacy functions. 
The MAC-d layer in release 6, when used together with HS-DSCH or E-DCH, mainly provides logical channel multiplexing. We believe that this functionality can be provided more efficiently by the evolved MAC layer. Furthermore the MAC-d layer mainly handles circuit domain services when used alone. However in LTE there will only be packet domain services. Thus the MAC-d layer can be made transparent or removed completely for EUTRAN.
The MAC-e/hs layer in release 6 mainly contains the following functions: link adaptation, scheduling and HARQ retransmissions and so on.  Similar functions are needed in LTE and it is natural to place these functions in a new MAC entity located in the evolved NodeB. Since both uplink and downlink use shared channels, we believe that it is beneficial to place these functions in a single MAC entity.
Conclusion:  Various MAC entities can be integrated into a single MAC entity. 

2.2 Evolved MAC architecture
Although in this contribution we do not discuss the ciphering function, we think that it is needed in evolved UTRAN. However where to locate the ciphering function should be further studied. Here we show our proposals about E-MAC architecture. Figure1&2 depict the detailed E-MAC architecture and functions for DL transmission. 
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Figure1. An example of E-MAC architecture for DL transmission (UTRAN side)
· MUX based on QoS: The data flows, which have the same QoS, can be multiplexed in the same buffer.
· Scheduling: Priority handling & Resource allocation between UEs or between data flows of one UE. 
· Segmentation/Concatenation: Segmentation/Concatenation the SDU into blocks based on selected transport block size.
· Retransmission buffer & Management: Recover from HARQ protocol error. Re- Segmentation/Re-Concatenation is supported when retransmitting. The function is only suitable for Non Real-time services and unicast services.
· TB Generation & Numbering: Transmission sequence numbering of created transport blocks.
· HARQ: It should be discussed whether the HARQ principle is the same as the current protocol. The function is only suitable for unicast services. 
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Figure2. An example of E-MAC architecture for DL transmission (UE side)
· TB queue distribution: The transport blocks are routed to the correct queue based on queue ID in the TB header. 
· Disassembly: Responsible for disassembly of transport blocks.

· Reordering: Reordering the data blocks based on SN.
· Re-assembly: SDU reassembly based on the header information from segmentation.
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Figure3. An example of E-MAC architecture for UL transmission (UE side)
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Figure4. An example of E-MAC architecture for UL transmission (UTRAN side)
Figure 3&4 depict the detailed E-MAC architecture and functions for UL transmission. As the architecture and functions of uplink are almost the same as that of downlink, we do not detailedly discuss here. 
3
Conclusion
In this contribution we discussed MAC layer entities simplification and presented our views on MAC architecture.  It is proposed to discuss the following issues in the design of evolved MAC architecture. We also propose that the following points are incorporated into TR 25.813[1] and the above four EMAC architectures are incorporated into the subclause 5.3.1 of TR 25.813.
· Various R6 MAC entities can be integrated into a single EMAC entity.
· Data flow multiplexing is based on QoS.

· Channel conditions can be used to decide the payload size of transport block.
· Segmentation/concatenation is performed before ARQ retransmission during the first transmission.
· Segmentation/concatenation is only done once during the first transmission.

· Re- segmentation/Re-concatenation is supported when retransmitting.
· Scheduling is done before segmentation/concatenation.

· Reordering is only done once.
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